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Preface

he National Research Council exists to provide independent
scientific advice to the nation, and in particular to help federal
agencies with guidance on how best to address significant or

controversial problems and make wise use of science in their programs
and activities. Sometimes, the topics of study are narrow and the advice
is targeted at a specific program. But more often, and perhaps more
importantly, a study will focus on a complex issue and the committee will
need to synthesize s!gnificant (and at times contradictory) information,
and then provide clear, practical conclusions and recommendationsm

recommendations that will make a real difference in solving the problem
at hand.

The NRC’s Committee on Causes and Management of Coastal
Eutrophication conducted exactly this type of nationally important studv.
Accelerated eutrophication is a real threat to the nation’s coastal waters:
for instance, eutrophication-caused oxygen-poor waters on the inner con-
tinental shelf of the northern Gulf of Mexico can extend over an area as
great as 20,000 km2. It has major impacts, from economic losses associ-
ated with reduced fisheries to potential human health impacts, and is
likely to increase in severity as nutrient loading from upstream sources
increases as a result of continuing urbanization, deforestation, agricul-
ture, and atmospheric deposition. Given that the population in U.S.
coastal communities now exceeds 141 million (over half of the U.S. popu-
lation) and that 17 of the 20 fastest growing counties are located along the
coast, nutrient pollution is certainly a national priority requiring attention.

ix
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X PREFACE

But it is the kind of diffuse, complex problem that prohibits easy answers.
It can be addressed best by coordinated actions at many levels--local,
state, regional, and national. And success depends on having a solid
scientific understanding of the causes of the problem and the full range of
possible management alternatives.

To provide advice to federal, state, and local govermnent agencies
charged with addressing the growing problems associated with nutrient
pollution and eutrophication, the National Research Council (NRC) charged
the Committee on the Causes and Management of Coastal Eutrophication
to review current knowledge of watershed, estuarine, and coastal pro-
cesses and their roles in eutrophication; assess past and ongoing efforts to
monitor, and assess water quality on a variety of scales; and address bar-
riers to implementation of effective management practices and regulatory
strate~es for preventing and reducing nutrient enrichment and its effects.
In essence, the committee was asked to recommend actions that could
provide a basis for improving strategies for watershed management to
reduce coastal eutrophication in the future. The committee was com-
posed of 11 members with expertise in estuarine biology, aquatic and
freshwater ecology, watershed management, environmental engineering,
chemistry, agricultural science, economics, and other related fields. The
study was funded with contributions from the National Oceanic and
Atmospheric Administration, Environmental Protection Agency, U.S.
Geological Survey, and Electric Power Research Institute.

To conduct this study, the committee met six times to gather informa-
tion, talk at length with other experts in the fields, deliberate, and write its
report. Special effort was made to get input from regional scientific
experts and managers in eutrophication-related programs to gain a prac-
tical view of the problems faced. In an effort to better understand the
challenges facing local managers, the committee conducted a series of
detailed interviews with local, state, and federal managers and scientists
responsible for addressing nutrient over-enrichment in 18 estuaries
around the country.

Given the technical complexity, of the problem and the myriad play-
ers who have a role in addressing it, considerable thought was given to
who the potential audiences of the report mav be and how best to convev
the findings and recommendations to this di~verse group. We identified
four main audiences: 1) coastal and watershed managers--these indi-
viduals directlv or indirectly influence coastal ecosystems, whether bv
formulating strategies to deal with local or regional problems or through
the various permitting responsibilities they often have. Thus their deci-
sions affect significant sectors of local and state economies, and these
decisions cannot be put off until greater information or scientific under-
standing can be obtained. 2) Scientists--these individuals conduct
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PREFACE                                              xi

research that may provide greater understanding and possible solutions
to many of the problems facing resource managers. 3) Federal agencies--
these organizations are often placed in support or oversight roles as the
federal government attempts to enable or ensure that local and state enti-
ties are able to address environmental problems effectivelv and for the
national good. And 4) Congress and the Executive Branch--these entities
directly influence the legal and administrative powers given to federal
agencies as well as the fiscal and human resources needed to implement
recommendations.

These four audiences vary greatly in their level of technical acumen.
Thus the report has been essentially divided into three parts. The first
section,-which includes Chapters 1 and 2, provides an introduction to the
topic and a summary of the committee’s findings and recommendations,
and is intended for a non-technical audience. The second section, which
includes Chapters 3, 4, 5, and 6, provides detailed technical information
on the nature of nutrient over-enrichment and its sources, effects, and the
relative susceptibility of different types of svstems. The third section,
which includes Chapter 7, 8, and 9, addresses abatement strategies.

This report is the result of the committee’s extensive efforts, and I
would Like to thank the committee’s members for their hard work,
patience, and cooperation. I would also like to offer thanks to the large
number of people--local managers, state agency personnel, federal
agency personnel, and othersmwho provided in_formation and insights to
the committee. The committee could not have done its job without this
assistance. In particular, the committee would Like to thank Suzanne
Bricker, David Brock, Jim Cloem, David Davis, Scott Dawson, David
Flemer, Jonathan Garber, Robert Goldstein, Jack Kelly, Brian Lapointe,
Peggy Lehman, Tom Malone, Karen McGlathery, Paul Orlando, Glenn

Scavia, John Sowles. For the committee, I wouldPatterson,Donald and
also like to thank the NRC staff who supported our efforts, Jodi Bachim,
Chris Elfring, Kirstin Rohrer, Kate Schafer, Dan Walker, and Jennifer
Wright.

In accordance with NRC report review policies, this report has been
reviewed by individuals chosen for their diverse perspectives and techni-
cal expertise. This independent review provided candid and critical com-
ments that assisted the authors and the NRC in making the published
report as sound as possible and ensured that the institu-report meets
tional standards for objectivity, evidence, and responsiveness to the study
charge. The content of the review comments and draft manuscript remain
confidential to protect the integrity of the deliberative process. We wish
to thank the following individuals for their participation in the review of
the report: Larry P. Atkinson (Old Dominion University), James Baker
(Iowa State University), Donald F. Boesch (University, of Maryland), John
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xii PREFACE

Boland (Johns Hopkins University), Scott Dawson (California Regional
Water Quality Control Board), Thomas J. Graff (Environmental Defense
Fund), Alan Krupnick (Resources for the Future), Pamela A. Matson
(Stanford University), Hans Paerl (University of North Carolina), Nancv
Rabalais (Louisiana Universities Marine Consortium), and Larry Roesner
(Colorado State University). While these people provided many con-
structive comments and suggestions, responsibilit?- for the final content
rests solely with the authoring committee and the NRC.

Bob Howarth,
Chair, Committee on the Causes and
Management of Coastal Eutrophication
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Executive Summary

N\\~ / hat common thread ties together such seemingly diverse

\vv coastal problems as red tides, fish kills, some marine mam-
mal deaths, outbreaks of shellfish poisonings, loss of seagrass

habitats, coral reef destruction, and the Gulf of Mexico’s "dead zone"?
Over the past 20 years, scientists, coastal managers, and public decision-
makers have come to recognize that coastal ecosvstems suffer a number
of environmental problems that can, at times, be attributed to the intro-
duction of excess nutrients from upstream watersheds. The problems are
caused by a complex chain of events and varv from site to site, but the
fundamental driving force is the accumulation of nitrogen and phospho-
rus in fresh water on its way to the sea. For instance, runoff from agricul-
tural land, animal feeding operations, and urban areas plus discharge
from wastewater treatment plants and atmospheric deposition of com-
pounds released during fossil-fuel combustion all add nutrients to fresh
water before it reaches the sea.

The introduction of excess nutrients into coastal systems, or nutrient
enrichment, has a number of impacts. One of the most common effects is
acceleration of a natural process known as eutrophication--that is, the
increasing organic enrichment of an ecosystem.1 Large inputs of nutri-

1 Eutrophication, as used in this report and defined in Nixon 1995, is the process bv
which a bodv of water becomes enriched with organic material. This material is formed i~
the system by primary, productivity (i.e., photosynthetic activity); and may be stimulated to
harmful levels by the anthropogenic introduction of high concentrations of nutrients (i.e.,

1
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2 CLEAN COASTAL WATERS

ents (nutrient over-enrichment) can lead to excessive,and sometimes
toxic, production of algal biomass (including harmfulred and brown
tides), loss of important habitat such as seagrass beds and corals, changes
in marine biodiversity and distribution of species (with impacts on com-
mercial fisheries), and depletion of dissolved oxygen (h.vpoxia and anoxia)
and associated die-offs of marine life. Each of these impacts carries asso-
ciated costs. A single harmful algal bloom, taking place m a sensitive area
during the right season, might cost the region millions of dollars in lost
tourism or lost seafood revenues.

Nutrient over-enrichment is a sig-nificant problem for the coastal
regions of the United States. Because rivers transport the vast majority of
nutrients, reaching coastal waters, the concentration of land-borne nutri-
ents tends to be high near the mouths of rivers. These areas of mixed
fresh and marine water, referred to as estuaries, tend to be relativelv slow
moving and biologically rich water bodies that are particularly suscep-
tible to the effects of nutrient over-enrichment. Of i39 coastal sites (138
estuaries plus a portion of the Gulf of Mexico) examined in the only
comprehensive examination of the extent of eutrophic coastal conditions
conducted to date (Bricker et al. 1999), 44 were identified as experiencing
conditions symptomatic of high overall levels of nutrient over-enrichment
(e.g., showing symptoms such as low dissolved ox.vgen, nuisance and
toxic algal blooms, loss of submerged aquatic vegetation). Problem areas
occur on all coasts, including those of California, Florida, Louisiana, Mary-
land, Massachusetts, New York, North Carolina, Texas, and Washington,
but problems are particularly severe along the mid-Atlantic coast and the
Gulf of Mexico. Unless actions are taken to reduce inputs, conditions are
predicted to worsen over the next 20 vears at manv of these sites.

Estuaries and coastal zones are among the most productive ecosys-
tems on earth. There is strong concern that the natural resources they
represent are in danger from eutrophication and other problems caused
by excess input of nutrients. The major nutrients that cause eutrophica-
tion and other adverse impacts are nitrogen and phosphorus. In coastal

nutrient over-enrichment)such as nitrogen and phosphorus. The term eutrophication is
sometimes loosely used to describe anv result attributable to anthropogenic nutrient load-
ing to a system, but eutrophication per se is not necessarilv caused bv human action. It is,
however, one of the processes that can be triggered bv nutrient over-enrichment. The
distinction in this report between nutrient over-ermchment and eutrophication is an impor-
tant one, since nutrient over-enrichment can lead to a number of problems other than just
eutrophication of coastal waters (such as coral reef decline), and the excessive primary
production associated with eutrophication often leads to a secondarv set of problems (such
as hypoxia). Confusing cause and effect can impede mitigation, as remediation efforts mav
not bring about desired effects if those efforts are improperly targeted.

R0026817



EXECUTIVE SUMMARY 3

marine ecosystems, nitrogen is of paramount importance in both causing
and controlling eutrophication. This is in contrast to lakes and other
freshwater systems, where eutrophication is largely due to excess inputs
of phosphorus.

The effect of human activity on the global cycling of nitrogen is im-
mense, and the rate of change in the pattern of use is extremely rapid. The
single largest change in the nitrogen cycle comes from increased reliance
on synthetic inorganic fertilizer, which was invented during World War I
and came into widespread use in the late 1950s. Inorganic fertilizers
account for more than half of the human alteration of the nitrogen cycle,
and approximately half of the inorganic nitrogen fertilizer ever used on
the planet has been used in the last 15 years. Although production of
fertilizer is the most significant way human activitv mobilizes nitrogen
globally, other human-controlled processes contribute to the problem bv
converting atmospheric nitrogen into biologically available forms of nitro-
gen, such as combustion of fossil fuels and production of nitrogen-fixing
crops (crops such as sovbeans and other legumes that can make use of
nitrogen taken directlv from the atmosphere) in agriculture. Overall,
human fixation of nitrogen (including production of fertilizer, combus-
tion of fossil fuel, and production of nitrogen-fixing a~icultural cropsl
increased globally some 2- to 3-fold from 1960 to 1990, and continues to
grow.

The problems caused by nutrient over-enrichment are significant and
likely to increase as human use of inorganic fertilizers and fossil fuels (the
two dominant sources of nutrients) continues to intensify. Much remains
to be learned about the geographic extent and changing severity of im-
pacts caused by nutrient over-enrichment, the relative susceptibility of
different coastal ecogystems (both large and small), and the most effective
nutrient control strategies. There is also a great need to better translate
existing knowledge into effective policy and management strategies. This
requires an understanding of complex oceanic, estuarine, and watershed
processes. With this better understanding, more effective techniques mav
be developed for reducing and preventing nutrient pollution, eutrophica-
tion, and associated impacts.

Nutrient over-enrichment and its adverse impacts can cause extremelv
complex and variable problems. Often, impacts are caused by the accu-
mulation of nutrients contributed bv multiple local sources, and thus
solutions will, by necessity, need to involve grassroots participation. The
complexity of sources, fates, and effects of nutrients, coupled with the
complex socioeconomic and political issues associated with the problem,
will require coordinated local, state, regional and federal efforts involving
an extremely varied group of stakeholders. Developing an effective strat-
egy for reducing the impacts of nutrient over-enrichment requires an
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4 CLEAN COASTAL WATERS

understanding of which nutrients are important, the sources and trans-
port mechanisms for those nutrients, how human activities have altered
their abundance, and effective mechanisms to reduce their inputs.

A NATIONWIDE STRATEGY TO ADDRESS
NUTRIENT OVER-ENRICHMENT

A number of state, regional, and federal programs are in place that
strive to protect and restore coastal waters and habitat m various wavs.
However, there is no comprehensive national strategy to address excess
nutrient inputs to coastal waters. There are no easflv implemented and
reliable, methods or sources of data for citizens, elected officials, and
agency staff who live in or are responsible for managing a coastal area (or
a watershed that may dram into it) to determine sources of nutrients and
potential impacts to coastal waters. In addition, although manv federal
agencies are making significant efforts to deal with different aspects of
nutrient over-enrichment m coastal settings, coordination among these
agencies remains inadequate.

Because of the severity of nutrient-related problems and the impor-
tance of the coastal areas at risk, the nation needs to develop and imple-
ment a national strategy to combat nutrient over-enrichment m coastal
areas, with the goal of seeing significant and measurable improvement
over the next 20 years. Because both the causes and effects of nutrient
over-enrichment are site-specific, development of this National Coastal
Nutrient Management Strategy does not mean the national implementa-
tion of either uniform source-reduction goals or uniform management or
policy approaches. Rather, it means the development of a national, coor-
dinated effort to pro-vide local decision-makers and those responsible for
implementing management activities with the reformation thev will need
to determine appropriate source reduction goals and methods at the local
level. Providing local decision-makers and managers with this informa-
tion base will allow site-specific and, where necessary, regional or even
federal implementation of policies designed to yield s~gTtificant and mea-
surable improvement m the environmental qt~ality of impaired coastal
systems.

Specifically, the committee believes that implementation of the rec-
ommendations contained in this report will provide local decision-makers
and managers with an information base that could be used to determine
what can and should be done to halt the degradation of manv of the
coastal waters identified m the National Oceanic and Atmospheric Ad-
ministration (NOAA) National Estuarme Eutrophication Assessment as
demonstrating symptoms of severe or worsening eutrophication. The
committee believes implementation of the recommendations will dramati-
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cally enhance efforts of coastal and watershed managers and other indi-
viduals or groups attempting to mitigate the effects of nutrient over-
enrichment in these and other estuaries. Improvements in all impaired
coastal bodies could be achieved over the next 20 years, while preserving
the environmental quality of now-healthy areas.

¯ What are reasonable goals for improvement? In the committee’s opin-
ion, at a minimum, federal, state, and local authorities should work with
academia and industry to2:

¯ reduce the number of coastal water bodies demonstrating severe
impacts of nutrient over-enrichment by at least 10 percent by 2010;

¯ .further reduce the number of coastal water bodies demonstrating
severe impacts of nutrient over-enrichment bv at least 25 percent
by 2020; and

¯ ensure that no coastal areas now ranked as "healthv" (showing no
or low/infrequent nutrient-related symptoms) develop symptoms
related to nutrient over-enrichment over the next 20 years.

It was bevond, the charge and resources of the committee to identifv
specific coastal areas for priority attention. All 44 of the areas identified
by NOAA’s National Estuarine Eutrophication Assessment as exhibiting
severe symptoms certainly should be considered as areas where greater
effort is needed. Additional study could help further target priorities,
especially if it included careful consideration of economic issues and
opportunities for stakeholder input. Such work could take significant
time and effort, and decision-makers should not be tempted to defer action
while waiting for "perfect" knowledge. The committee believes that
nationwide implementation of the recommendations in this report, across
the full range of systems from small to large and problems from the
simple to the complex, will start the nation on a course to achieve the
goals stated above. Additional focus on areas subsequently identified for
priority attention will then add to cumulative improvement. Thus, the
goals listed above are intended to reflect nationwide achievement. Target-
ing some subset of the impaired coastal areas (for instance, focusing on
impaired water bodies associated with small watersheds or simpler eco-
systems) in an effort to simply meet these numeric goals would be con-
trary to the national interest and the spirit of this report.

Working to reduce the effects of nutrient over-enrichment nation-
wide over the next two decades will be a challenge, but the committee

2 Measured in relation to the benchmarks determined bv NOA_A’s National Estuarine

Eutrophication Assessment (Bricker et al. 1999).
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believes that these general goals are realistic. The setting of such numeric
goals is somewhat subjective, but the committee believes that such targets
are important to encourage action. The goals were set after thorough
discussion and are, in the committee’s view, both achievable given current
methods and challenging enough to facilitate real progress. Manv of the
principles espoused in this report have already been implemented on a
smaller scale in Europe (e.g., Rhine and Elbe watersheds) and the United
States (e.g., Tampa Bay and Chesapeake Bay) and have resulted in signifi-
cant reduction in nutrient loads received from nonpoint sources (Behrendt
et al. 1999, Belval and Sprague 1999, Johansson and Greening 2000).
Achievement of these goals should not be seen as an end in itself. Rather,
they are a first step toward reversing the effects of nutrient over-
enrichment in the nation’s coastal waters and preventing impairment of
"healthy" coastal areas.

How would these goals be accomplished? The kev to addressing
coastal nutrient problems is understanding that nutrient ~puts to coastal
waters are affected directly and sigTtificantlv bv activities in the water-
sheds and airsheds that feed coastal streams ~nc~ rivers, and building this
recognition into planning as well as implementation of management solu-
tions. Thus, people involved as scientists, technicians, and managers for
local watershed and coastal programs will play a fundamental role in an
effective national strategy to address the problems associated with nutri-
ent over-enrichment. These individuals will be the front line of both
policy-making and project implementation. Chapter 2 presents the major
findings and recommendations of this report and emphasizes the impor-
tant role local decision-makers and program managers will plav in this
national effort. The recommendations suggest wavs to develop and
implement an effective nutrient management strategy at the local and
state level, and the important role federal agencies must play now and in
the future.

By focusing on source reduction, actions can be targeted to most
effectively reduce and reverse the problems caused by nutrient over-
enrichment in coastal areas. Watershed-specific sources like urban storm-
water runoff and inappropriate nutrient management at the farm leve!
often can be addressed most effectivelv bv local activities under local
leadership, with activities typically quite’sit~-specific. Chapter 2 provides
a detailed decisionmaking framework to assist local officials and program
managers, including discussions of useful information sources and re-
search needs. However, while significant improvements can be achieved
through local action, these managers alone cannot be expected to bring
adequate resources and knowledge to bear on such a complex problem,
nor are they always able to work at the scale of larger watersheds. Some-
times, broader participation is necessary to have significant impact.
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Thus, a trulv national strategy must challenge local, state, and federal
agencies to work together, and to create partnerships with academia and
the private sector. Federal leadership is essential to support and coordi-
nate the research and development needed to provide new approaches
and technologies that can be used by local and state agencies charged
with reducing and reversing the impacts of nutrient over-enrichment.
Perhaps even more importantly, federal leadership is critical for dealing
with nutrient sources in large watersheds that span multiple states or
jurisdictions or sources distant from the coast. In particular, federal
leadership is needed to ensure adequate management of atmospheric
forms of nitrogen.

The key federal agencies i_nvolved in increasing understanding of
nutrient issues, providing technical assistance to state and local manag-
ers, and developing new wavs to address these problems are the Environ-
mental Protection Agency (EPA), NOAA, U.S. Geolo~cal Survev (USGS),
U.S. Department of Agriculture (USDA), and National Scienc~ Founda-
tion (NSF). NOAA and EPA are primarily responsible for research, policy-
making, and management related to eutrophication, in part through t~e
tools provided bv the Clean Air, Clean Water, and Coastal Zone Manage-
ment Acts. USeS has important scientific and data-collection responsi-
bilities, and USDA has a long history of addressing pollution from agri-
culture. NSF funds research into ecological and biological processes that
may be affected by nutrient over-enrichment. Together, these federal
agencies have the potential to offer significant resources to help local,
state, and regional decision-makers address nutrient pollution problems.

RECOMMENDED FEDERAL ACTIONS

Implementation of an effective National Coastal Nutrient Manage-
ment Strategy will require coordinated effort, and federal agencies will
play an important role. Specifically, the committee recommends that the
appropriate federal agencies take the following actions:

¯ Expand monitoring programs so efforts to reduce the impacts of
nutrient over-enrichment in coastal settings are supported by
coherent, consistent information. The United States lacks a
coherent, consistent strategy to monitor the effects of nutrient over-
enrichment in coastal settings. One consequence is that the eco-
nomic and ecological impacts are difficult to estimate with any
accuracy. A national monitoring program would involve a part-
nership of local, state, and federal agencies, as well as academic
and research institutions. Participants would agree to use consis-
tent measures of biological, physical, and chemical properties, as
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well as consistent procedures, quality control, and data manage-
ment techniques. In addition, representative coastal systems (i.e.,
index sites) should be selected as sites for long-term, intensive
monitoring and study to better understand the causes and impacts
of nutrient enrichment on the structure and function of coastal
systems and possible mitigation strategies. Accurate estimates of
nutrient inputs to estuaries are essential for management, and data
on long-term trends are invaluable for determining how changing
land use practices or other human activities can change the nutri-
ent load to an adjacent waterbodv. Thus inland monitoring, such
as is now done by the USGS, should be adapted to include the
specific objective of assessing nutrient inputs to coastal areas,
especially estuaries, and monitoring how these change over time.
USDA should develop monitoring programs to track the long-
term effectiveness of various management approaches, especiallv
for recommended Best Management Practices to achieve reduC-
tion of nitrogen and phosphorus from nonpoint sources.

¯ Develop more effective ways to provide consistent and com-
petent data, information, and technical assistance to coastal
decision-makers and managers. This might include a federallv-
managed national clearinghouse that links federal, state, and local
programs and access to on-request assistance. A web-based
descriptive database would be extremely valuable, especially if it
includes direct links to the information and data described.

¯ Exert federal leadership on issues that span multiple jurisdic-
tions, involve several sectors of the economy, threaten federally
managed resources, or require broad expertise or long-term effort
beyond the resources of local and state agencies. There are many
important roles for federal leadership in addressing nutrient prob-
lems. For instance, the federal government should continue to
move toward setting clear guidelines for nutrient loads, which are
essential to successful nutrient management strategies. EPA efforts
to develop nutrient criteria and standards on a re~onal and water-
shed basis should continue, and should incorporate complexities
such as the interaction among physical, chemical, and biological
factors; seasonalitv and timing of inputs; and the random nature
of hydrologic forcing functions. These efforts should, however,
focus on identi ,fying sources and setting maximum loads, rather
than on limiting the ambient concentration of a given nutrient in a
receiving waterbodyo The federal government also can design
incentives to encourage innovative source reduction and control,
especially related to reducing the impacts of agricultural practices.
Federal leadership will play a key role in successfully dealing with
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atmospheric deposition of nitrogen, since this issue clearlv
involves multiple jurisdictions.

¯ Develop and implement a process to identify and correct over-
laps and gaps in existing and proposed federal programs that
deal with nutrient over-enrichment. This effort should give par-
ticular attention to ensuring that programs meet the needs of local
managers and improving coordination among the many agencies
and organizations with relevant programs. It should plan how
gaps will be addressed; for instance, it should identi~ wavs to
improve understanding of sources, fate, transport, and impacts of
atmospheric deposition of nutrients. Implementation of the Clean
Water Action Plan would go a long way toward improving the
federal effort. Given the widespread impacts of nutrient over-
enrichment, nutrient management should be an important consid-
eration during reauthorization of the Clean Water Act, Clean Air
Act, and Coastal Zone Management Act.

¯ Develop a susceptibility classification scheme that allows man-
agers to understand the susceptibility, of a given estuary to nutri-
ent over-enrichment. Coastal waters vary considerablv in their
susceptibility to nutrient over-enrichment based on manv factors
such as depth, water residence time, flushing, dilution, stratifica-
tion, and biology. Management could be more effective, and costs
could be reduced, if a mechanism for determining susceptibility
were available. Because of the tremendous variability in how dif-
ferent coastal water bodies may respond to a given nutrient load,
systematic use of such a classification scheme is a prerequisite for
taking lessons from one site to another (and to avoid repeating
mistakes). M~ch work remains to be done in this area, and manv
classification schemes and susceptibility indicators are under
development. However, those that emphasize the role that circu-
lation, stratification, mixing, dilution, and turbidity, play in pre-
dicting how a given waterbody will respond to a specific nutrient
load hold the greatest promise. When index sites are selected,
they should reflect the variabiliW that coastal waterbodies exhibit
in terms of susceptibility.
Improve models so they are more useful to coastal managers.
Monitoring is expensive, so managers increasinglv rely on models
for understanding nutrient effects and forecast~’g trends. How-
ever, because coastal waterbodies vary greatly in their response to
a given nutrient load, models must be verifiable and realisticallv
reflect the complex set of processes at work. Creating a single
model, or small group of models, that successfully addresses all
the variability among waterbodies is probably unreasonable.
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However, assembling a suite of models, each tailored to deal with
a different class of waterbody, mav offer greater promise and pro- .:~
vide coastal managers with more options. In many cases, what is~
needed is a better or more accurate understanding of how a small
number of parameters affect the response of an estuary,, rather it
than a more complex or robust model.

¯ Conduct periodic, comprehensive assessments of coastal envi-
ronmental quality,. Lack of detailed study of the scope and im-
pacts of nutrient over-enrichment limits our capability to under-
stand impacts, predict trends, or determine if management actions
are having the intended results. The nation needs to conduct a
periodic (i.e., every 10 years), comprehensive reassessment of the
status of nutrient problems in coastal waters, similar in scope to
the NOA_A National Estuarine Eutrophication Assessment (Bricker
et al. 1999).

¯ Expand and target research to improve understanding of the
causes and impacts of nutrient over-enrichment. In particular,
work is needed to studv atmospheric deposition of nutrients,
including sources, fate, transport, and impacts. Research is also
needed to understand the relative roles of nitrogen and phos-
phorus in different freshwater and marine systems, and how these
may change seasonally. Better understanding is needed of the role
of specific nutrients and conditions in causing harmful algal
blooms and the implications for all levels of the food web, from
fish to humans. Finally, research is needed that increases our
understanding of the effects of nutrient inputs on economicallv
valuable resources (e.g., oysters, fish stocks, etc.) so that we are
better prepared to do the analvses necessary to compare costs and
benefits and set acceptable restoration goafs.

In general, the committee believes the most appropriate approaches
for combating nutrient over-enrichment and its impacts will involve a
combination of voluntary and regulatory mechanisms. Flexibilitv is kev,
especially for local problems, if programs are to achieve goals at ~nmim~l
cost. It will be important to use an adaptive management approach, so
that lessons are learned as techniques are tried and adjustments are made
in response to improved information. Other regions or localities can learn
from success and failure in particular situations. Because nutrient over-
enrichment is caused bv "upstream" activities, it may prove necessary to
form commissions or other multi-jurisdictional groups to involve diverse
groups of stakeholders.
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Understanding Nutrient Over-enrichment:
An Introduction

O ver the last 20 years, there has been a growing awareness that
coastal ecosystems have been experiencing a number of envi-
ronmental problems that can be attributed to the introduction

of excess nutrients. At first glance, many of the diverse problems mav
seem unrelated and their causes are often not readily apparent. However,
there is growing evidence that events such as the deaths of unusuallv
large numbers of sea lions and manatees, unusual patterns of coral reef
destruction, widespread fish kills, outbreaks of certain shellfish poison-
ings, disappearance of seagrasses, and the occurrence of the so-called
"dead zone" in the Gulf of Mexico actually have much more in common
than originally thought. All of these events reflect both subtle and not-so-
subtle changes in the relative and absolute abundance of certain organisms
near the very base of the food web. The abundance of these organisms is
related, sometimes directly and at other times indirectly, to nutrients flow-
ing into the system from upstream watersheds.

All Living things must take in nutrients, respire, synthesize new or-
ganic molecules, and eliminate waste. The base of the food web that
supports the majority of life on the planet is founded on the abilitv of
photosynthetic organisms to take in nutrients and use the energy of sun-
light to produce new organic matter. As takes place in yards, gardens,
farms, and forests around the world, photos~vnthetic organisms in marine
environments take in carbon, oxygen, nitrogen, phosphorus, and other
elements in varying amounts and use sunlight to produce the simple and
complex organic molecules necessary, for life.

13
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Each species of photosynthetic marine life uses these elements in spe-
cific ratios and concentrations and makes use of specific portions of the
light spectrum of the sun, and thus each thrives in slightly differing
conditions. If sunlight, nutrients, or any environmental conditions are
inadequate to support the growth of these organisms, such conditions are
commonly referred to as "limiting." That is, the lack of sunlight or nutri-
ents or other factor limits the growth of that organism. When the limiting
factor is available in adequate amounts, either naturally or by human
activity, photos,vnthetic organisms grow and multiply until some new
limiting condition is encountered. Given adequate nutrients, some or-
ganisms may multiply until, through their sheer numbers, they shade
themselves and cause light limitation.

One fundamental challenge for scientists and the managers respon-
sible for implementing activities to prevent or reduce coastal nutrient
over-enrichment is understanding this complex chain of events and im-
pacts. They must develop an understanding of how natural and human
modification of the environment influences the functioning of coastal
ecosystems, especially how changes in overall quantity and relative abun-
dance of basic life-sustaining parameters affect populations of aquatic
organisms and species composition (the relative number and types of
species making up a given ecosystem). This is of particular importance
when changes in the total or relative abundance of organisms have ad-
verse impacts on the environmental quali .ty of biologically rich coastal
waters.

NUTRIENT OVER-ENRICHMENT IN COASTAL WATERS

The coastal regions of the United States are economically vital areas,
supporting a diverse range of industries and large population centers.
The nation’s coastsmin this report defined to include terrestrial areas
located immediately landward of the coastline, the ocean-land interface
(including beaches, estuaries, and nearshore marine areas along the coast),
and the shallow coastal ocean just offshore of the ocean-land interface--
are complex environments characterized by rich biological diversity and
natural resources. As society, has increasingly populated the coasts, vaca-
tioned at the beaches, dammed the rivers feeding the beaches and coasts,
harvested fish, disposed of waste, and used these areas for transportation,
the deterioration of the coastal environment has become a critical issue.

Although U.S. coastal counties account for onlv 17 percent of the U.S.
landmass, population in these counties exceeds 141 million (U.S. Bureau
of the Census 1998). This means that over half of the U.S. population lives
in less than one fifth of its total area, and this pattern is expected to
continue. For example, 17 of the 20 fastest growing counties are located
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along the coast. Nearly 14,000 new housing units are built in coastal
counties every week (NOAA 1998). Beaches have become one of the
largest vacation destinations in America, with 180 million people visiting
the coast every year (Cunningham and Walker 1996). This increase in
recreational use, together with the impact of larger year-round popula-
tions, demonstrates the high importance individuals place on the envi-
ronmental quality of coastal areas. But people’s love of the coast puts
increasing stress on coastal ecosvstems and makes management of coastal
areas increasingly challenging. These areas face a variety of major envi-
ronmental problems, including habitat modification, degraded water
resources, toxic contamination, introduction of non-indigenous species,
shorelin.e erosion, and increased vulnerability to storms and tsunamis.

One of the most significant problems, however, is nutrient over-
enrichment. Introduction of excess nutrients to these coastal areas leads
to a number of impacts. One of the most common is eutrophication--that
is, the process of increasing organic enrichment of an ecosvstem where
the increased supply of organic matter causes changes to that system
(Nixon 1995). In coastal ecosystems, eutrophication can lead to excessive,
and sometimes toxic, production of algal biomass (including red and
brown tides); loss of important nearshore habitat such as seagrass beds
(caused by light reduction); changes in marine biodiversitv and species
distribution; increased sedimentation of organic particles; and depletion
of dissolved oxygen (hypoxia and anoxia). Furthermore, these effects can
cause adverse impacts farther up the food web. For example, red tides
and hypoxia can cause fish kills. Similarly, red tides and blooms of other
toxic algae can harm marine mammals: sea Lion deaths in California and
manatee deaths in Florida have been linked to harmful algal blooms
(Reguera et al. 1998;Scholin et al. 2000).

Human activities can greatly accelerate eutrophication bv increasing
the natural movement of nutrients from Lnland watersheds to coastal
water bodies. The sources of these nutrients include agricultural prac-
tices, wastewater treatment plants, urban runoff, and burning of fossil
fuels. Human activities on land affect both the quantity and quality,
(including nutrient content) of freshwater delivered to coastal areas. Be-
cause these factors play such a role in eutrophication, any approach to
understanding and reducing the impacts of nutrient over-enrichment
must consider freshwater inflow and nutrient loading patterns.

The extent and impacts of nutrient over-enrichment in coastal eco-

systems are far-reaching: eutrophication-related oxygen-poor waters extend
over an area as large as 20,000 krn2 on the inner continental shelf of the
northern Gulf of Mexico (Rabalais et al. 1999), with significant impacts on
important fisheries (Council for Agricultural and Science Technology
1999). Other major ecosystems at risk include Chesapeake Bay, Long
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Island Sound, the Neuse-Pamlico Estuary, and San Francisco Bay, as well
as portions of the Baltic, North, and Black seas in Europe and estuaries
and bays in Australia, Japan, and elsewhere around the globe.

PURPOSE OF THIS STUDY
The problems caused bv nutrient over-enrichment are significant and

likely to increase as human use of inorganic fertilizers and fossil fuels--
the two dominant sources of nutrients--continues to intensify, at least on
a global basis. Much remains to be learned about the geographic extent
and severity of eutrophication, the relative susceptibility of different
coastal e.cosystems, and the most effective nutrient control strategies.
There is also a great need to better translate scientific knowledge into
effective policy and management strategies, which requires an under-
standing of the complex oceanic, estuarine, and watershed processes that
contribute to eutrophication. With this better understanding, more effec-
tive techniques can be developed for reducing and preventing nutrient
pollution, eutrophication, and associated impacts.

To provide advice to federal, state, and local government agencies
charged with addressing the growing problems associated with nutrient
over-enrichment, the National Research Council (NRC) created the Com-
mittee on the Causes and Management of Coastal Eutrophication (Appen-
dix A). The committee was asked to review the current knowledge of
watershed, estuarine, and coastal processes and their roles in eutrophica-
tion and to assess past and ongoing efforts to monitor and evaluate water
quality on a variety of scales. Based on this review, the committee was
then charged (Appendix A) with: (1) recommending ways to help coastal
and watershed managers achieve meaningful reductions’in the impacts of
nutrient over-enrichment in the near-term, and (2) identi_fy, ing areas where
future efforts hold the promise of long-term reductions in nutrient over-
enrichment and its effects.

Ongoing federal efforts to address this problem are extensive and
complex. The National Oceanic and Atmospheric Administration (NOAA)
and the Environmental Protection Agency (EPA) are primarily respon-
sible for research, policymaking, and management related to et~trophica-
tion, in part through the tools provided by the Clean Air, Clean Water,
and Coastal Zone Management Acts (Box 1-1). However, other significant
activities are under way at other agencies. For example, the U.S. Geologi-
cal Survev (USGS) has’important scientific and data-collection responsi-
bilities, particularly with regard to monitoring of the nation’s streams and
rivers. The U.S. Department of Agriculture (USDA) has a long histo~ of
addressing pollution from agriculture. The National Science Foundation
(NSF) funds research into ecological and biological processes related to
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BOX 1-1
Key Federal Legislation

Three major pieces of legislation~he Clean Water Act (Water Pollution Control
Act, PL 92-500), Clean Air Act (Air Pollution Prevention and Control Act, PL 91-604),               :
and Coastal Zone Management Act (PL 92-583)--contain elements that directly               :
address the causes and effects of nutrient over-enrichment, and these are
described below. Other relevant federal, state, and local programs are described
in Appendix C.

Clean Water Act

TI~ Water Pollution Control Act, or Clean Water Act, is the primary federal law
addressing pollution in lakes, rivers, and coastal waters. The goal of the act is "to
restore and maintain the chemical, physical, and biological integrity of the nation’s
waters." The federal government, through EPA, sets basic water quality criteria.
States are responsible for development of standards from these criteria, and for
implementation of these standards. Each state sets effluent limitations for pollutant
sources and sets water quality standards for water bodies, but they are required to
be at least as stringent as the criteria established by EPA.

The Clean Water ACt has been up for reauthorization since the end of 1990. A
primary recommendation of the National Research Council’s Committee on Water-
shed Management (NRC 1999a) was to encourage reauthorization of the Act to
"allow bottom-up development of watershed agencies that respond to local prob-
lems rather than having a dgid institutional structure imposed upon them from the
federal level," a recommendation strongly supported by the Committee on the
Causes and Management of Coastal Eutrophication.

Clean Air Act

The Air Pollution Prevention and Control Act of 1977, commonly called the
Clean Air Act, was enacted to maintain and improve air quality in the United States.
in recent years, it has become clear that air pollution has a significant impact on
water quality through atmospheric deposition of various compounds including
toxins and nutrients, and consequently this act has taken on even broader sig-
nificance.

For some waters, including major east coast estuaries, implementation of the
Clean Air Act and its amendments and revisions could be an important tool in a
national effort to reduce nutrient over-enrichment. EPA estimated the potential
benefits that would occur if stationary sources of atmospheric nitrogen oxides met
proposed national ambient air quality standards for ozone and particulate matter
(EPA 1998a). If the proposed standards were implemented, biologically useable
nitrogen compounds deposited from the atmosphere in 12 estuaries studied would
drop as much as 17 percent, depending on the location of the estuary and the
stringency of the regulations. Estimated "avoided costs" (i.e., costs to implement
stormwater or point source controls if atmospheric controls are not implemented)

con~u~
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BOX 1-1 Continued

for these estuaries ranged from $152 million to $248 million, depending on the
regulatory alternative (EPA 1998a). As evidence presented in Chapter 5 demon-
strates, previously published estimates of atmospheric deposition of nitrogen may
be too low;, thus, these "avoided costs" may be even greater.

Coastal Zone Management Act

The Coastal Zone Management Act of 1972 establishes a partnership between
federal and state governments for management of the coast. States develop and
implement coastal zone management programs with enforceable policies designed
to meet national objectives. The federal government provides funds to implement
these programs and requires federal agencies to act consistently with federally
approved state programs (Miilhouser et al. 1998).

To obtain federal approval of their coastal zone management programs, states
must define a coastal boundary, designate critical areas of concern based on a
coastal resources inventory, and adopt enforceable policies covering their most
important objectives. Over 99.7 percent, or 153,083 km, of U.S. shoreline is man-
aged by federally approved state coastal zone management programs.

The goal of the Coastal Zone Management Act is to protect and conserve the              ’,
resources of the coastal zone by providing incentives and funding to coastal states
(including those around the Great Lakes) to develop and implement management
plans for their coastal areas. Unlike the Clean Water Act, participation by states in
coastal planning is not compulsory. While the preservation of the coastal zone
was the goal of this legislation, the writers recognized that the role of zoning and
managing land and nearshore coastal areas was traditionally one of state and
local jurisdiction. The act, therefore, provides for and encourages local decisions
by allowing federal funding as an incentive for states to participate, based on the
specific nature of m~any of the planning issues.

nutrient over-enrichment. Together, these many federal efforts have the
potential to offer significant resources to help citizens and regional, state,
and local managers.

However, nutrient over-enrichment and eutrophication pose an
extremely complex and variable problem that occurs at a number of scales.
The complexity of sources, fates, and effects of nutrients coupled with
associated socioeconomic and political issues mean that solutions will
require coordinated local, state, regional, and national efforts and the
involvement of an extremely varied range of stakeholders. Because of
this complexity, the committee gave considerable thought to the potential
audiences for this report and how best to convey the findings and recom-
mendations. Four main audiences were identified:
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1. Coastal and watershed managers--these individuals directly or
indirectly influence how coastal areas and watersheds are managed,
whether by formulating strategies to deal with local or regional
problems or through various permitting responsibilities. Their
decisions affect significant sectors of local and state economies.

2. Research scientists--these individuals (within academia, indus-
try, and government), conduct research that strives to provide
greater understanding and possible solutions to many of the prob-
lems faced by resource managers.

3. Federal agencies--these organizations are charged to implement
federal policy and advance scientific understanding. Often, they
act in support or oversight roles as the federal government works
to ensure that local and state entities have the information needed
to address environmental problems effectivelv. They also repre-
sent national priorities where thev might conflict with local
perspectives.

4. Congress and the White House--these entities set policy and
delegate specific legal and administrative powers to federal agen-
cies. Thev also control the fiscal and human resources required to
implement programs.

These four audiences vary in their level of technical training and
interest. Thus, the report has been divided into three sections. This first
section, which includes Chapters I and 2, is an introduction to the central
issues and an overview of how local actions, supported by state and
federal agencies, can lead to nationwide reductions in the adverse effects
of nutrient over-enri4hrnent. This overview provides suggestions for how
the nation can deal with nutrient over-enrichment effectivelv, including
discussions of source reduction and control, policy design ahd goal set-
ting, law and regulations, and coordination and communication issues. It
is intended for a nontechnical audience. The remainder of the report,
Sections II and III, provides a detailed treatment of the topics necessary to
understand nutrient over-enrichment and plan actions to combat it. Sec-
tion II, which includes Chapters 3, 4, 5, and 6, serves as a primer on
nutrient enrichment and its impacts, including discussions of sources of
nutrients and water body susceptibility. Section III, which includes Chap-
ters 7, 8, and 9, then examines various abatement strategies. Chapter 7
looks in depth at the state of the science related to monitoring and model-
ing, which are critical for understanding the nature, extent, and impact of
nutrient over-enrichment and developing mitigation strategies and goals.
Chapters 8 and 9 then address the approaches available for setting and
achieving effective water quality goals.
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WHY IS NUTRIENT OVER-ENRICHMENT A PROBLEM?

Impacts of Nutrient Over-Enrichment

Coastal waters provide habitat for some of the most productive eco-
systems on earth. These resources are in danger from eutrophication and
other problems caused by excess inputs of nutrients, especially nitrogen
and phosphorus. Because rivers transport the vast majority of nutrients
reaching coastal waters, the concentration of land-borne nutrients tends
to be high near the mouths of rivers. These areas of mixed fresh and
marine water, referred to as estuaries, tend to be relatively slow moving
and biologically rich water bodies.

Bricker et al. (1999) concluded that "Nearly all estuarine waters now
exhibit some symptoms of eutrophication, though the scale, intensity, and
impact mav vary. widely, the level of nutrient inputs required to produce
the symptoms also varies." This conclusion reflects, in part, the realitv
that coastal water bodies vary in susceptibility to nutrient loading
(Box 1-2). As discussed in Chapter 6, many factors contribute to this
variability.. However, one of the most important appears to be the ability
of the bodv to exchange water with the open ocean (which results in a
reduced residence time for the nutrients to be taken up by local biota).
Thus estuaries with low exchange rates with the ocean seem to be particu-
larly vulnerable. Because watershed management offers real possibilities
for reducing the nutrient runoff carried in rivers, estuaries can be the
greatest benefactors of improved watershed management approaches.
Although other marine environments are discussed, estuaries are the
major focus of this report.

Nutrient over-enrichment can cause a range of economic and non-
economic impacts, including eutrophication and associated anoxia and
h.vpoxia, loss of seagrass beds and corals, loss of fishery resources, changes
in ecological structure, loss of biotic diversi~, and impairment of aes-
thetic enjoyment, each of which has associated costs. Impacts resulting
from nutrient over-enrichment during a single summer can cost millions
of dollars in lost revenue from tourism or harm to the seafood industry.
Although the costs for a single high profile problem can be substantial,
they may not appear to warrant significant changes in human behavior.
However, when the market and non-market costs of multiple events
(Box 1-3) are compiled over time and when local costs are aggregated
over regions, it becomes clear why manv coastal areas are willing to con-
sider expensive options for reducing nutrient loading. For instance, a
wastewater treatment plant capable of removing nutrients from waste-
water can cost several million dollars and yet will onlv address a small
part of the total nutrient load delivered from a watershed to an estuary.
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BOX 1-2
Understanding the Extent of the Problem:

NOAA’s National Estuarine Eutrophication Assessment

Although eutrophication is recognized as a growing problem in many of the
nation’s estuaries and coastal areas, ranging from Long Island Sound to the Ches-
apeake Bay to the Mississippi delta region, the nation’s capability to respond has
been limited by lack of knowledge about the extent, severity, and characteristics of
eutrophication. To fill this void, NOAA designed the National Estuarine Eutrophi-
cation Assessment to gather consistent data nationwide and provide the basis for
a national strategy for research, monitoring, and management of this pervasive
problem.

NOAA began collecting and synthesizing data and information about nutrient
related water quality parameters in 1992. More than 300 federal, state, and aca-
demic scientists and environmental managers provided information for 138 estuaries
and the Mississippi River Plume through a written survey and a series of work-
shops. At a national synthesis workshop in 1999, data and information for several
water quality parameters were integrated to arrive at an overall assessment of the
eutrophic condition of each estuary. Evaluations were made regarding the influ-
ence of natural and human related factors in the development of these conditions,
estuarine use impairments, and how conditions might change in the next 20 years.
Participants made recommendations for management, research, and monitoring
to address problems and to prevent worsening conditions.

In 1999, NOAA published its synthesis report, The National Estuarine Eutrophi-
cation Assessment (Bdcker et aJ. 1999), which provides a comprehensive summary
of the assessment results. This report concludes that symptoms of eutrophication
are present in many of the nation’s estuaries, with high expression of symptoms in
roughly one-third of the estuaries studied (44 of the 139 sites studied; Figure 1-1).
Furthermore, the report concludes that left unabated, two out of every three of the
estuaries studied will have impaired use by 2020. Problems occur in estuaries
along all coasts, but-are most prevalent in estuaries along the Gulf of Mexico and
mid-Atlantic coasts where human influences are substantial and exchange with
the open ocean tends to be slow.

FIGURE 1-1 Forty-four estuaries along all the nation’s coasts were showing high
expressions of nutdent over-enrichment by the NOAA National Estuadne Eutrophi-
cation Assessment. The Middle Atlantic and Gulf of Mexico have the highest
percentages of estuaries affected by nutrient over-enrichment. The Pacific and
South Atlantic regions contain the highest percentage of estuaries that lack suffi-
cient information to assess eutrophication conditions confidently. An additional 36
estuaries (not shown) show moderate effects of nutrient over-enrichment. Condi-
tions are not necessarily related in whole to anthropogenic loading; to various
degrees natural causes and other human disturbances may also play a role. For
instance, some estuaries in Maine are typified by natural occurrences of toxic
algae, which drift in from the open ocean. However, once in the estuary, these
blooms may be sustained by human nutdent inputs (modified from Bricker et al.
1999).

Figure 1-1 on next page
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BOX 1-3
Measuring the Value of Water Quality Improvements

The biological and ecological effects of nutrient over-enrichment reduce the
value of the nation’s coastal waters to the country. That value derives both from
the direct use of the resoume for pursuits like recreation or commercial fishing
("use value") and from the value that individuals place on the existence of a healthy
coastal and marine environment, even if they do not directly use the resource
("non-use value"). This value is reduced when eutrophication degrades water qual-
ity. The fact that individuals value a coastal environment with high water quality
implies that, even if they do not (and perhaps should not) have to pay for water
quality improvements, there is some amount they would be willingto pay for those
imp~’Ovements. This "willingness-to-pay" is a measure of what the improvement is
worth to them. Economists have devised various methodologies for estimating
"willingness to pay," and empirical studies show that individuals often place a high
value on water quality improvements. For example, a study by Boyle et al. (1998)
of lakefront property owners in Maine found that a one-meter improvement in water
cladty (a measure of the eutrophic state of the lake) would increase the average
property prices for lakefront property on selected lakes by $3,545 to $5,604. The
average willingness to pay for this improvement was $3,765. Similarly, in a study
of water quality in the Albemarle and Pamlico Sounds in North Carolina, Huang et
al. (1997) found that on average, a single household would be willing to pay
between $82 and $188 annually (depending on the assumptions and methods
used) to restore water quality to 1981 levels. Of this, 55 percent is estimated to be
derived from non-use value. While these estimates capture only a component of
total value (e.g., that associated with lakefront use), they suggest that individuals
place a high value on water quality improvements.

Given the growing magnitude of the problem and the significance of the
resources at risk, nutrient over-enrichment represents the greatest poilu-
tion threat faced by the coastal marine environment. The impacts of
nutrient over-enrichment are discussed in detail in Chapter 4; however, a
brief overview of the most significant and common impacts is included
here.

Eutrophication

As noted earlier, eutrophication is the process of increasing organic
enrichment of an ecosystem where the increased rate of supply of organic
matter causes changes to that system (Nixon 1995; see Chapter 4). In
moderation, increasing organic matter can sometimes be beneficial, such
as when an increased rate of primary, production leads to greater fishery
production and, ultimately, increased harvests (Nixon 1988; Hansson and
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Rudstam 1990; Rosenberg et al. 1990). However, far more often the im-
pacts of high levels of nutrients are negative. Eutrophication can be one
of many responses to the introduction of excessive amounts of nutrients.
The general process known as eutrophication occurs in both freshwater
lakes and in coastal marine ecosystems, with some similarities and some
differences in what causes the problem and what impacts result. Marine
systems that are most susceptible are those that have limited exchange
with the adjacent ocean (e.g., fjords, estuaries, lagoons, and inland seas),
but eutrophication can also occur on the continental shelf if nutrient inputs
are sufficiently high (see Chapter 6).

Because increased organic content often results from nutrient over-
enrichment, the term eutrophication is sometimes loosely used to describe
a whole host of environmental problems that can result from nutrient
over-enrichment of a system (Rosenberg 1985; Hinga et al. 1995). The
distinction in this report between nutrient over-enrichment (cause) and
eutrophication (effect) is an important one, as increased primary, produc-
tivity is only one of many possible responses a coastal ecosystem may
have to nutrient over-enrichment. For example, changes in relative abun-
dance of certain nutrients may trigger adverse changes in the relative
abundance of some species without triggering an overall increase in net
primary productivity. Furthermore, the excessive primary, production
associated with eutrophication often leads to a secondary set of problems
such as dissolved oxygen deficiency, or hypoxia (Box 1-4). Confusing
cause and effect can impede mitigation efforts because proposed changes
may not bring about desired effects.

What can be considered high in terms of nutrients will vary among
systems and in relation to particular uses. The sensitivitv of estuaries and
coastal systems to accelerated nutrient inputs varies; currently, there is no
¯ widely accepted framework for classifying coastal ecosystems bv their
sensitivity. Mixing, stratification, flushing, dilution, depth, and other
physical factors play a role in how sensitive a site is, as do biological
factors such as the community structure.

Loss of Seagrasses and the Habitat They Form

Most coastal waters are shallow enough that benthic plant communi-
ties contribute significantly to primary, production as long as sufficient
light penetrates the water column to the seafloor. In good conditions,
dense populations of seagrasses and perennial macroalgae can grow and
attain rates of net primary production that are as high as the most produc-
tive terrestrial ecosystems (Charpy-Roubaud and Soumia 1990).

Benthic organisms such as seagrasses provide important habitat for
many species of finfish and shellfish and help stabilize sediment on the
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BOX 1-4
The Gulf of Mexico "Dead Zone"

Each spring in the Gulf of Mexico, the oxygen levels near the bottom become
too low to allow most fish and crustaceans to live in a vast region stretching from
the Mississippi River westward along the Louisiana and Texas coasts, creating
what has come to be called the "Dead Zone." The cause is complex, but clearly
related to nutdent over-enrichment. In essence, the process occurs because nutri-
ents carried in the waters of the Mississippi River lead to rapid growth of phy-
toplankton in the Gulf, which in turn use up the available oxygen and lead to a
condition known as hypoxia. The problem is exacerbated because when the Mis-
sissip.pi’s freshwater enters the sea, it floats over the denser, saltier water, result-
ing in a two-layered or "stratified" system. This stratification intensifies in the sum-
mer, as surface waters warm and the winds that normally mix the water subside,
thus preventing the diffusion of oxygen from the surface waters to the lower layer.
The low or non-existent oxygen levels drive away fish, shrimp, and crabs, and
most bottom-dwellers such as snails, clams, starfish, and worms eventually die.

Research indicates that the Dead Zone is caused by a combination of natural
and human influences (Rabalais et al. 1991). For instance, the summer stratifica-
tion is a natural condition. The key driver, however, is excess nutrients. Over the
past four decades the amount of nitrogen delivered to the Mississippi River, and
carded to the Gulf of Mexico, has tripled and phosphorus loads have doubled
(Turner and Rabalais 1991; Justic et al. 1995; Goolsby et al. 1999).

Nitrogen loads in the Mississippi Basin come from many sources: industrial
discharge, urban runoff, atmospheric deposition, fertilizer runoff, animal wastes,
and decomposition of leguminous crops. Over half the nitrogen can be attributed
to agriculture, primarily runoff of nitrate from fertilizers (Howarth et al. 1996; Turner
and Rabalais 1991). The key source areas are southern Minnesota, Iowa, Illinois,
Indiana, and Ohio; streams draining Iowa and Illinois alone contribute on average
about 35 percent of the total nitrogen ultimately discharged by the Mississippi Riv-
er to the Gulf of Mexico (Goolsby et al. 1999).

estuarine floor. Thus, extensive stands of seagrass not only indicate a
healthy ecosystem but play an important role in preserving the environ-
mental quality of estuaries and other coastal settings. These perennial
macrophytes are less dependent on water column nutrient levels than
phytoplankton and ephemeral macroalgae, and light availability is usu-
ally the most important factor controlling their growth (Sand-Jensen and
Borum 1991; Dennison et at. 1993; Duarte 1995).

In temperate systems, perennial seagrasses largely obtain their nutri-
ent requirements by using stored nitrogen pools, internal recycling, and
nutrient sources in the sediment (Pedersen and Borum 1996). As a result,
excess nutrient enrichment rarely stimulates these populations. Instead,
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nutrient inputs cause a shift to less desirable phytoplankton or bloom-
forming benthic macroalgae. Even in tropical waters, where seagrasses
may be more limited by nutrient (phosphorus) availability (Short et al.
1990), fast-growing phytoplankton and macroalgae have more rapid nutri-
ent uptake potential and can replace seagrasses as the dominant primary
producers in enriched systems (Duarte 1995; Hein et al. 1995). These fadt
growing, "nuisance" macroalgae are typically filamentous or sheet-like
forms (e.g., Ulva, Cladophora, Chaetomorpha) that can accumulate in exten-
sive thick mats over the seagrass or sediment surface. Massive and per-
sistent macroalgal blooms ultimatelv displace seagrasses and perennial
macroalgae through shading effects’(Valiela et al. 1997). In addition to
causing the loss of important habitat, these nuisance macroalgae are usu-
ally unsightly (Chapter 4).

Harmful Algal Blooms

Harmful algal blooms (HAB) include, but are not restricted to, those
events referred to as red or brown tides, and are characterized by the
proliferation and occasional dominance of particular species of toxic or
harmful algae. As with most phytoplankton blooms, this proliferation
results from a combination of physical, chemical, and biological mecha-
nisms and interactions that are, for the most part, poorly understood.

Among the thousands of species of microscopic algae at the base of
the marine food web are a few dozen that produce potent toxins or that
cause harm to humans and marine mammals, fisheries resources, or
coastal ecosystems. These species make their presence known in a variety
of ways, ranging from massive blooms of cells that discolor the wate’r
(giving rise to the term red or brown tide) to dilute, inconspicuous con-
centrations of cells noticed only because of the harm caused bv their
potent toxins. The impacts of these phenomena include mass mortalities
of wild and farmed fish and shellfish; human illness or even death from
contaminated shellfish or fish; alterations of marine trophic structure
through adverse effects on larvae and other life historv stages of commer-
cial fisheries species; and death of marine mammals,’seabirds, and other
animals. !-LABs and related phenomena such as Pfiesteria outbreaks have
attracted intense public and political attention (Box 1-5).

One major category, of HAB impact occurs when toxic phytoplankton
are filtered from the water as food by shellfish, which then accumulate
the algal toxins to levels harmful or lethal to humans or other consumers
(Shumway 1990). These poisoning s,vndromes have been given the names
paralytic, diarrhetic, neurotoxic, and amnesic shellfish poisoning (PSP,
DSP, NSP, and ASP). Whales, porpoises, seabirds, and other animals can
be victims as well, receiving toxins through the food web via contami-
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BOX 1-5
Pfiesteria piscicida: Implications for Nutrient Over-Enrichment

Prior to 1990, problems attributable to nutrient over-enrichment rarely made
national news, but a once little-known species called Pfiesteria piscicida1 gained
wide public attention in the 1990s and inadvertently served to increase public
understanding of these types of problems. Interest began in May 1991, when a
fish kill in the Ablemade-Pamlico estuarine system in North Carolina was attributed
to Pfiesteria piscicida (Burkholder 1997). But wide attention began in earnest in
August 1997, when hundreds of dead and dying fish were found in a tributary to
Chesapeake Bay, the Pocomoke River near Shelltown, Maryland, prompting state
and I..ocal officials to close a portion of the river. Subsequent fish kills and observa-
tions of Pfiesteri~like organisms led to successive closing of segments of the
Manokin and Chicamacomico rivers in Maryland. Soon, Maryland’s Department of
Health and Mental Hygiene presented preliminary evidence that adverse human
health effects could result from exposure to the toxins released by Pfiesteha
piscicida or Pfiesteria-like organisms (Grattan et al. 1998).

With the publicity, and despite the fact that the fish most commonly affected by
Pfiesteria piscicida are Atlantic menhaden (a fish used primarily as an ingredient in
animal feed), the local seafood industry, suffered as restaurants and stores stopped
selling Chesapeake Bay seafood (Weinraub 1997). In September 1997, the State
of Maryland appointed a Citizens Pfiesteria Action Commission, which convened a
forum of scientists to provide advice. The final report is referred to as the Cam-
bridge Consensus (Maryland Department of Natural Resources 2000).

The scientists discussed questions that had been raised in the scientific com-
munity concerning the relationships between Pfiesteria-like dinoflagellates (which
included P. piscicida) and nutrients. After thorough analysis, they concluded there               :
was a likely connection between nutrients, toxic outbreaks of Pfiesteria-like
dinoflagellates, and fish kills, Also, they determined that it is improbable that toxic
contaminants (such as pesticides and trace metals) are primarily responsible for
outbreaks of Pfiesteria-~ke dinoflagellates. The scientists noted that while most
evidence comes from North Carolina and environmental conditions vary, their find-
ings apply tothe mid-Atlantic region in general. Specifically, they found:

* In laboratory cultures, growth of non-toxic stages of Pfiesteria piscicida can
be stimulated by addition of inorganic and organic nutrients.

continued

1 Neither a true plant nor ardmai, Pfleste~ is a dinoflagellate within the Kingdom Pro~sta.
It has a complex life cycle, which makes identification of Pfiasteria species by nonexperts
extremely ~ficult. It spends much of its life span as a nontoxic predatory organism feeding
on bacteria and algae, or as encysted cells existing in a dormant state in muddy substrates.
However, when large schools of: oily fish (e.g., Atlen’dc menhaden) swim into an area and
linger to feed, their excreta may:trigger encysted cells to emerge and secrete potent toxins.
These toxins make the fish lethargic; so that they tend to remain in the area where they are
suscept~ to dimctattack bythe Pfiesteha cells. This, either alone orasa result of concur-
rent attacks by bacteria or fungi, may lead to open sores on the fish.
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BOX 1-5 Continued
¯ Nutrient enrichment stimulates the growth of algae and other microbes on

which Pfiesteria-like dinoflagellates can feed and grow.
¯ At this point, it cannot be concluded that either phosphorus versus nitrogen

or inorganic versus organic nutrients are relatively more important in directly
or indirectly stimulating the growth of Pfiesteria-like dinoflagellates.

¯ High nutrient concentrations are not necessarily required for Pfiesteria-like
dinoflagellates to transform into toxic stages.

Based on their review, the scientists explained that excessive nutrient loading
helps.create an environment rich in the microbial prey and organic matter that both
Pfiesteria and menhaden use as a food supply. By stimulating an increase in
Pfiesteria concentrations, nutrient inputs increase the likelihood of a toxic outbreak
when adequate numbers of fish are present. However, the presence of excess
nutrients appears to be only one of many factors involved in Pfiesteria outbreaks.
Stream hydraulics, water temperature, and salinity also seem to play important
roles.

The work done to understand Pfiester~a piscicida and Pfiesteria-like dinoflagel-
lates has implications for managers concerned with reducing nutrients in marine
systems. In the long term, decreases in nutrient loading will reduce eutrophication,
thereby improving water quality, and in this context will likely lower the risk of toxic
outbreaks of Pfiesteria and harmful algal blooms. However, even drastic decreas-
es in nutrient loading will not completely eliminate the risks of toxic outbreaks of
these organisms, which are indigenous species adapted to use toxins to attack fish
when presented with the opportunity. While the outbreaks of Pfiesteria piscicida
and Pfiesteria-like organisms do represent grounds for concern, the number and
distribution have been relatively small compared with other impacts of nutrient
over-enrichment. Thus, the Pfiesteria outbreaks to date may be most significant
for the attention they have drawn to the larger threat posed by excess nutrient
loading of freshwater-and coastal systems nationwide.

nated zooplankton or fish (Geraci et al. 1990). Another type of HAB
impact occurs when marine animals are killed by algal species that release
toxins and other compounds into the water, or that kill without toxins bv
physically damaging gills or by creating low oxvgen conditions as bloor~
biomass decays. Farmed fish mortalities from I2I~Bs have increased con-
siderably in recent years, and are now a major concern to fish farmers
(and their insurance companies).

HABs have become more frequent and longer in duration in recent
decades (Figure 1-2). Although not all HABs are caused bv nutrient
loading, many are at least in part associated with the general change in
ecological structure that accompanies eutrophication. The causal mecha-
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FIGURE 1-2 Expansion of harmful algal bloom (HAB) problems in the United
States. These maps depict the HAB outbreaks known before and after 1972. This
is not meant to be an exhaustive compilation of all events, but rather an indica-
tion of major or recurrent HAB episodes. In addition to the toxic impacts shown,
harmful microalgal and macroalgal species have caused whale and other marine
mammal mortalities, occasional anoxia, habitat destruction, and a general decline
in coastal aesthetics in many coastal areas during the last 20 years. Neurotoxic
shellfish poisoning = NSP, paralytic shellfish poisoning = PSP, and amnesic shell-
fish poisoning = ASP (Anderson 1995).
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nisms for such blooms remain poorly known, and some blooms have
always occurred and are entirely natural. However, other blooms are tied
to nutrient availability, thus leading to more frequent and longer lasting
blooms as human-induced nutrient over-enrichment becomes more com-
mon in coastal waters. Although reducing the overall availability of
nutrients will reduce the likelihood of certain HABs, more research is
needed to better understand the role of specific nutrients in the occur-
rence of various blooms and gain a complete understanding of anthropo-
genic influences and mitigation options.

Coral Reef Decline

Coral reefs are among the most productive and diverse ecosystems in
the world. They grow as a thin veneer of living coral tissue on the outside
of the hermatypic (reef-forming) coral skeleton. The world’s major coral
reef ecosystems are distributed in nutrient-poor surface waters in the
tropics and subtropics. Coral reefs are a paradox because their high gross
productivity and biodiversity occur in waters with very low concentra-
tions of dissolved and particulate nutrients. The abundant sunlight char-
acteristic of the earth’s equatorial zones, supported by tight nutrient recy-
cling within the coral-zooxanthellae2 symbiosis (Muscatine and Porter
1977), allows coral reefs to attain high rates of productivity. Thus, the
worldwide decline in coral reefs is particularly disturbing. In the 1970s,
offshore reefs in the Florida Keys were composed primarily of coral, and
some contained more than 70 percent coral cover (Dustan 1977). But now,
the "best" reefs have only about 18 percent coral cover. More resilient
turf and macroalgae now dominate these reefs, accounting for 48 to 84
percent cover (Chiapl~one and Sullivan 1997).

Early references to coral reef ecosystems thriving in areas of upwelling
or other nutrient sources were incorrect (Hubbard, D. 1997). It is now
recognized that high nutrient levels are detrimental to reef health (Kinsey
and Davies 1979). That view is supported by observations of phase shifts
away from corals and coralline algae toward dominance by algal turf or
macroalgae in coastal areas experiencing eutrophication from expanding
human activities (Lapointe 1997).

Myriad other direct and indirect effects of coastal nutrient enrich-
ment are known to affect coral reefs. One direct impact associated with
elevated nutrients is decreased calcification, which results in dramatic
decreases in the growth of reefs as a whole (Kinsey and Davies 1979;
iMarubini and Davies 1996). Indirect effects of nutrient over-enrichment

2 Zooxanthellae are green and brown algae-like photosynthetic cells that live svmbioti-

cally in many coelenterates, especially corals.
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include increased phytoplankton biomass (Caperon et al. 1971) that alters
the quality and quantity of particulate matter and the optical properties of
the water column in a predictable fashion, with subsequent effects on
reefs (Yentsch and Phinney 1989). Research has shown that outbreaks of
the "Crown-of-Thorns" starfish in the South Pacific, which prey on living
coral tissue, are related to the effects of nutrient-rich runoff on starfish
larval development (Birkeland 1982). Because sea urchins and other ma-
rine herbivores are limited by dietary nitrogen (Mattson 1980), increased
nitrogen availability, in particular, increases populations of these organ-
isms. Because some organisms that increase in abundance in response to
abnormally high nutrient levels, such as sponges and sea urchins, can
damage reef formations (Glynn 1997), nutrient over-enrichment of coastal
waters can ultimately lead to the destruction of both the reef framework
and also adjacent shorelines due to increased erosion.

Controlling the Right Nutrients

The major nutrients that cause eutrophication and other adverse Lrn-
pacts associated with nutrient over-enrichment are nitrogen and phos-
phorus. Nitrogen is of paramount importance in both causing and con-
trolling eutrophication in coastal marine ecosystems (Box 1-6). Other
elementsmparticularly silicon and Lron--ma,¢ also be of importance in
regulating HAB occurrences in coastal waters ~tnd in determining some of
the consequences of eutrophication, but their importance with respect to
nutrient over-enrichment in coastal waters is secondary to nitrogen.

BOX 1-6
Why Focus on Nitrogen?

The key to controlling eutrophication in freshwater systems is managing phos-
phorus inputs. Conversely, the key to contTolling eutrophication in marine systems
is managing nitrogen inputs. This conclusion follows significant debate, and even
now some policymakers and the press continue to question the relative role of
nitrogen versus phosphorus in coastal eutrophication. But madne scientists rec-
ognized the prominent role nitrogen plays in coastal eutrophication decades ago,
and the report Managing Wastewater in Coasta/Urban Areas (NRC 1993a) clearly
concludes that the marine scientific community has reached consensus about the
primary importance of nitrogen as the prink:pal cause of nutrient over-enrichment
in coastal systems..
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BOX 1-6 Continued

Why is the scientific community so clear that the key to controlling eutrophica-
tion in coastal systems is managing nitrogen inputs? First, the experimental evi-
dence is much clearer than in the past. Most early studies of nutrient limitation and
eutrophication in coastal waters either relied on fairly short-term and small-scale
enrichment experiments to infer limitation by nitrogen, or made inferences from
pure-culture studies. When applied to the problem of lake-eutrophication in the
1960s and early 1970s, these approaches often led to the erroneous conclusion
that nitrogen or carbon rather than phosphorus was limiting in lakes¯ Later, whole-
lake experiments dearly showed that phosphorus and not nitrogen or carbon was
the nutrient most regulating eutrophication in lakes (Schindler 197"/). Consequent-
ly, the scientific community that studied eutrophication in lakes and the water-
quality management community that dealt with freshwater systems became skep-
tical about any results obtained from similar small-scale experiments (NRC 1993a).

However, the information produced by more recent estuarine studies is much
more reliable. Since 1990, the results of three large-scale enrichment "experi-
ments" have been published from studies carried out in Narragansett Bay, in a
portion of the Baltic Sea, and in Laholm Bay in Sweden. Each study was similar in
scope and methodology to the pivotal lake experiments of the late 1970s, and all
three showed nitrogen limitation in the systems studied (Gran~li et al. 1990; Rosen-
berg et al. 1990; Oviatt et aL 1995; Elmgren and Larsson 1997). Overall, available
data from these major studies and from bioassay and nutdent ratio data from many
estuaries all give credence to the generalization that nitrogen availability is the
pdmary regulator of eutrophication in most coastal systems.

But why should nitrogen usually control eutrophication in coastal marine sys-
tems while phosphorus controls eutrophication in lakes? Primary production by
phytoplankton is generally thought to be a function of the relative availability of
nitrogen and ~phosphorus in the water. For instance, phytoplankton require ap-
proximately 16 moles of nitrogen for every mole of phosphorus they assimilate (the
Redfield ratio of nitro~len:phosphorus = 16:1). If the ratio of available nitrogen to
available phosphorus is less than 16:1, pdmaf7 production is nitrogen-limited. If
the ratio is higher, production is phosphorus-limited.

Lakes receive nutrient inputs from upstream terrestrial ecosystems and from
the atmosphere, while astuades and coastal madne systems receive nutrients from
these sources as well as from neighboring oceanic water masses. For estuaries
such as those along the northeastem coast of the United States, the ocean-water
inputs of nutrients tend to have a nitrogen:phosphorus ratio well below the Redfield
ratio due to denitrification on the continental shelves (Nixon et aL 1995, 1996).
Thus, given similar nutdent inputs from land, estuaries will tend to be more nitro-
gen-limited than will lakes.

The biogeochemical processes operating in freshwater lakes and coastal estu-
aries, as well as their watersheds, are complex, and thus whether biological activity
at any one location at any given time is nitrogen- or phosphorus-limited is depen-
dent on a number of complex factors. However, despite the complexity of the
processes involved, nitrogen-limiting conditions are much more common in estuar-
ies than in lakes, and effective management of these areas and their associated
watersheds requires much greater focus on nitrogen.
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Developing an effective strategy for reducing the impacts of nutrient
over-enrichment requires an understanding of which nutrients are im-
portant, the sources and transport mechanisms for those nutrients, and
how human activities have altered the abundance of each (Figure 1-3).
Seen broadly, the earth is a closed system and the total amount of nitro-
gen or phosphorus in all forms is essentially fixed. These elements are
constantly recycled, changing forms as they combine with different ele-
ments to ~orm a variety of chemical compounds. These varied compounds
are stable at different temperatures and pressures, and thus each may be
more or less soluble in water, or more or less volatile than its predecessor.,
and mav be used by organisms in different ways. Each element has a
specific:biogeochemical cycle--it is distributed or moves in a way dictated
by its unique chemistry within the air, freshwater lakes and streams, the
ocean, and land.

Nitrogen and phosphorus have different chemical properties, and
thus each reacts differently to form a different set of compounds, many of
which again behave differently. When human activity drasticallv alters
the distribution or relative abundance of the various compounds contain-
ing these element forms, thev alter the overall biogeochemical cvcle of
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HGURE 1-3 Schematic showing general sources of nutrients and main routes of
transport to coastal waters.
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these elements. Thus, one measure of how dramatically human activity is
altering the environment is to examine the degree to which this activity is
altering the normal geochemical cycle of a number of key elements includ-
ing nitrogen, phosphorus, and also carbon.

For phosphorus, global fluxes (reflecting the net change from one
segment of the geochemical cycle to another) are dominated by the essen-
tially one-wav flow of phosphorus carried in eroded soils and wastewater
from the land to the oceans, where it is ultimatelv buried in oceanic
sediments (Hedley and Sharpley 1998). The size of this flux is large--
estimated at 22 Tg P yr"1 (teragrams of phosphorus per year) (Howarth et
al. 1995). It is estimated that the flow of phosphorus prior to increased
human agricultural and industrial activity was around 8 Tg P yr-1
(Howarth et al. 1995). Thus, current human activities cause an extra 14 Tg
17’ to flow into the ocean sediment sink each year, or approximately the
same as the amount of phosphorus fertilizer (16 Tg P yr-~) applied to
agricultural land each year.

The effect of humans on the global cycling of nitrogen is immense,
and the rate of change in the pattern of use is extremelv rapid (Galloway
et al. 1995). The single largest change globally in the nitrogen cvcle comes
from increased reliance on s.vnthetic inorganic fertilizer, which was in-
vented during World War I and came into widespread use in the late
1950s (Box 1-7).

Inorganic fertilizers account for more than half of the human alter-
ation of the nitrogen cycle (Vitousek et al. 1997). Approximately half of
the inorganic nitrogen fertilizer ever used on the planet has been used in
the last 15 years. The rate of use increased steadily until the late 1980s,
when the collapse of the former Soviet Union led to great disruptions in
agriculture and drops" in fertilizer use in Russia and much of eastern
Europe. This caused a slight decline in global nitrogen fertilizer use for a
few vears (Matson et al. 1997). By 1995, however, the global use of
inorganic nitrogen fertilizer was again growing rapidly, with much of the
growth driven by use in China. As of 1996, use was approximately
83 Tg N yr-~.

The increased use of commercial fertilizer over the last 50 vears has
contributed to a dramatic increase in per acre crop yields. But it has also
brought problems (e.g., adverse changes in soil properties and offsite
environmental problems caused by runoff). Problems are exacerbated
because fertilizers are frequently over applied. Crop absorption of applied
nitrogen can be extremely variable, depending on the crop, plant growth,
and the method and timing of fertilizer application (NRC 1989). Although
some improvements in fertilizer efficiency may have occurred in the last
10 years, the importance of choosing appropriate fertilizer application
methods, amounts, and timing remains.
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BOX 1-7
Atmospheric Nitrogen as a Source for                      .;

Inorganic Nitrogen Fertilizer                            ;

Unlike phosporus- or potassium-based fertilizers, whose abundance is limited
by the extraction of source materials by mining, nitrogen-based fertilizers are
largely derived from the direct chemical conversion of inert elemental nitrogen, N2,
in the atmosphere to biologically useable forms of nitrogen (typically compounds of
nitrogen plus oxygen or hydrogen). Elemental nitrogen is the most abundant gas
in the earth’s atmosphere, thus there is an essentially inexhaustible supply of
inorganic, nitrogen-based fertilizer. The process used, originally developed to
address Germany’s needs for nitrate to produce munitions during World War I,
rerfiains the most economical method for the commercial fixation of nitrogen, and
with modifications is one of the basic processes of the chemical industry. Over the
last decade, ammonia derived from natural gas has emerged as another important
source of inorganic fertilizer.

When nitrogen-based fertilizer is applied to a field, it can move through a variety
of flow paths to downstream aquatic ecosystems. Some fertilizer leaches directly
to groundwater and surface waters, varying from 3 to 80 percent of the fertilizer
applied, depending on soil characteristics, climate, and crop type (Howarth et al.
1996). On average for North America, about 20 percent leaches directly to surface
waters (NRC 1993a). Some fertilizer is volatilized directly to the atmosphere; in
the United States, this averages 2 percent of the fertilizer applied, but the value is
higher in tropical countries and also in countries that use more ammonium-based
fertilizers, such as China (Bowman et al. 1997). Much of the nitrogen from fertil-
izer is incorporated into crops and is removed from the field in the crops when they
are harvested. An NRC report (NRC 1993a) suggests that on average, 65 percent
of the nitrogen applied to croplands in the United States is harvested, although
other estimates are somewhat lower (Howarth et al. 1996). Given these paths and
rates, about 13 percent of the nitrogen applied builds up in soils or is denitrified
back to elemental r~trogen (a gas) and released to the atmosphere.

To fully understand nitrogen transport, it is important to trace the eventual fate
of the nitrogen harvested in crops. Some nitrogen is consumed directly by humans
eating vegetable crops--in North Amedca this constitutes perhaps 10 percent of
the amount of nitrogen originally applied to the fields (Bouwman and Booij 1998).
Perhaps 10 percent of the nitrogen originally applied to fields is lost during food
processing and ends up in landfills or released to surface waters from food-
processing plants. The largest part of the nitrogen is fed to animals in feed crops,
estimated to be about 45 percent (Bouwman and Booij 1998).

Of the nitrogen consumed by animals, much is volatilized from animal wastes
to the atmosphere as ammonia. In North Amedca, this volatilization is roughly
one-third of the nitrogen fed to animals (Bouwman et al. 1997), or 15 percent of the
amount of nitrogen originally placed on the fields. This ammonia is deposited back
onto the landscape, often near the source of volatilization, although some of it
travels long distances through the atmosphere (Holland et al. 1999). Some of the
nitrogen in animals is consumed by humans, an amount roughly equivalent to 10

continued
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BOX 1-7 Continued

percent of the amount of nitrogen fed to the animals, or 4 percent of the nitrogen
originally applied to fields. The rest of the nitrogen--over 25 percent of the amount
of nitrogen originally applied to the fields~s in animal waste that is accumulating
somewhere in the environment. Much of this may be leached to surface waters.

Of the nitrogen consumed by humans, either through vegetable crops or meat,
some is released through Wastewater treatment plants and from septic tanks. In
North America, this is an amount equivalent to approximately 5 percent of the
amount of nitrogen originally applied to fields (Howarth et aJ. 1996). The rest is
placed as food wastes in landfills or is denitrified to nitrogen in wastewater treat-
ment plants and septic tanks.

In conclusion, fertilizer leaching from fields is only a portion of the nitrogen that
potentially reaches estuaries and coastal waters. Probably of equal or greater
importance in many regions of North America is the nitrogen tied up in ammonia,
which is volatilized to the atmosphere or released to surface waters from animals’
wastes and landfills. Since food is often shipped over long distances in the United
States, the concentration and subsequent environmental effect of nitrogen over-
enrichment can occur well away from the original fertilized cropland.

Although production of fertilizer is the most significant way human
activity mobilizes nitrogen globally, other human-controlled processes,
such as combustion of fossil fuels and production of nitrogen-fixing crops
in agriculture, convert atmospheric nitrogen into biologically available
forms of nitrogen. Overall, human fixation of nitrogen (including pro-
duction of fertilizer, combustion of fossil fuel, and production of nitro-
gen-fixing agricultural~ crops) increased globally some 2- to 3-fold from
1960 to 1990, and continues to grow (Galloway et al. 1995). By the mid
1990s, human activities made new nitrogen available at a rate of some
140 Tg yr-t (Vitousek et al. 1997), or a rate roughly equivalent to the
natural rate of biological nitrogen fixation on all of the land surfaces of the
world (Vitousek et al. 1997; Cleveland et al. 1999). Thus, the rate at which
humans have altered nitrogen availability globally far exceeds the rate at
which humans have altered the global carbon cycle.
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Combating Nutrient Over-enrichment:
Findings and Recommendations

his committee was charged to recommend wavs to help coastal
and watershed managers achieve meaningful reductions in the
impacts of nutrient over-enrichment in the near-term. The com-

mittee was charged further to identify areas where scientific uncertainty
and imperfect knowledge limit the nation’s ability to achieve long-term
reductions in nutrient over-enrichment and its effects. The dichotomv in
its charge required the committee to explore both current scientific under°
standing and resource management practice. This chapter, which sum-
marizes the committee’s major conclusions, also reflects this dichotomy,
with manv of the key findings and recommendations organized to em-
phasize their relationship to common coastal or watershed management
practice. If the nation is to address coastal nutrient over-enrichment suc-
cessfully, efforts by local, state, and federal agencies must be coordinated
nationwide. Thus, by keying the major components of a national nutrient
management strategy to a common decision process followed by the
managers working on-the-ground at local, state, and regional levels, the
committee hopes to emphasize that, with a few important exceptions
such as where problems span multiple jurisdictions, involve multiple
sectors of the economy, threaten federally held resources, or fall under
federal regulations like the Clean Air Act, nationwide improvement can
best be achieved through coordinated local and regional actions.

37
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DEVELOPING A NATIONWIDE STRATEGY TO ADDRESS
NUTRIENT OVER-ENRICHMENT

Recent efforts to determine the extent of nutrient over-enrichment,
such as the National Oceanic and Atmospheric Administration’s (NOAA)
National Estuarine Eutrophication Assessment (Bricker et al. 1999), have
been hampered by a lack of svstematic monitoring and reporting and
inadequate coverage of the nation’s coasts. Nonetheless, the available
data ctearlv demonstrate that problems associated with nutrient over-
enrichment occur nationwide and that impacts will worsen if current
trends continue. As discussed earlier, NOAA’s examination of 139 coastal
water bodies found that nearly one-third (44) are experiencing severe or
worsenin~ impacts caused by nutrient over-enrichment (Figure 1-1). The
nutrient sources are diverse, often rooted in major changes in technology
and human behavior over the last 50 years--ranging from significant
changes in how agriculture is conducted to expanded use of fossil fuels.
Solutions to the problems caused bv nutrient over-enrichment are multi-
faceted and vary from region to region.

Although there are large national programs that aim to "protect and
restore coastal waters and habitat," there is no nationwide strategy
designed specifically to address excess nutrient inputs to coastal waters.
At present, there is little accessible information or easily implemented
and reliable methods for a decisionmaker or program manager in a coastal
area to determine the sources of excess nutrients or the potential impacts
of those nutrients to a specific coastal waterbody.1 Although many fed-
eral agencies are making significant independent efforts to help local
jurisdictions deal with the effects of nutrient over-enrichment in coastal
settings, the degree of coordination among these agencies and efforts
remains inadequate.

The severity of nutrient-related problems and the importance of the
coastal areas at risk demand the development and implementation of a
National Nutrient Management Strategy. The National Nutrient Man-
agement Strategy should coordinate local, state, re~onal, and national
efforts to combat nutrient over-enrichment in coastal areas, with the goal
of seeing significant and measurable improvement in the environmental
quality of impaired coastal ecosvstems.

1 This report places significant emphasis on the role of local decisionmakers to formulate
and implement local actions. Because this authority and responsibility to formulate and
implement policy is vested in different entities in all the various jurisdictions involved, it is
impractical for the report to identifv specific actors for recommended actions at the local
level. Thus, wherever the term "local decisionmaker or manager" is used in this report, the
committee is referring to the appropriate entity responsible for formulating and imple-
menting policy in any given jurisdiction.
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The effects of nutrient over-enrichment are site-specific, and the sources
of nutrients vary greatly among regions and among particular sites. Con-
sequently, development of a national strategy must allow for variation
among sites and regions in the implementation of source-reduction goals
and in the management and policy approaches used. However, some
federal oversight is essential for issues such as the movement of nutrients
across state boundaries. Manv important coastal svstems, including the
"Dead Zone" in the Gulf of Mexico, Chesapeake Bay, and Long Island
Sound, receive nutrient inputs from manv states, and often from far away.
Further, national policies are necessarv to deal with nutrient sources from
a~iculture and from the combustion of fossil fuels, to ensure that pollu-
tion sources are not simply shifted from one region to another.

The National Nutrient Management Strategy must also facilitate the
development of a national, coordinated effort to provide local decision-
makers and managers with the information they will need to determine
appropriate source reduction goals and methods at the local level. Pro-
viding local decisionmakers and managers with this information base
will allow site-specific and, where necessary, regional or even federal
implementation of policies desig-ned to yield sign_ificant and measurabie
improvement in the environmental quality of impaired coastal svstems.

If the national strategy is to achieve a "measurable improvement" in
the quality, of impaired coastal systems, some systemic measure of change
nationwide must be instituted. Even though the recent National Estua-
rine Eutrophication Assessment (Bricker et al. 1999) was hindered by
inconsistent and inadequate data sets in many areas, and there was some
subjectivity in the assessment process, it still represents the best measure
of the extent to which nutrient over-enrichment has impaired coastal envi-
ronmental quality.. Thus the committee suggests that a similar assessment,
repeated at roughly ten-vear intervals, would be a useful mechanism to
determine whether "measurable improvement" has, in fact, occurred.
Beyond this, the national strategy should encourage more uniform
approaches to monitoring of coastal systems across the country so that
future assessments can be made with greater efficiencv and accuracy.

Another goal of the national strategy should be "significant improve-
ment" in coastal water quality, but what constitutes "significant improve-
ment"? Local or state managers often face the dilemma of having to
frame specific and achievable performance metrics or goals. As discussed
in Chapter 8, establishing such goals requires input and commitment
from a large number of stakeholder groups. Employing the kind of stake-
holder process needed to set goals for a nation as large and complex as the
United States is well bevond the scope of this study, which was designed
to propose solutions to the intellectual and logistical barriers associated
with nutrient over-enrichment. However, based on a review of current
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scientific understanding and nutrient management practice, discussed in
detail in Chapters 3-9, the committee concluded that meaningful reduc-
tions in nutrient loads to coastal waters are achievable.

Specifically, the committee believes that implementation of the rec-
ommendations contained in this report would provide local decision-
makers and managers with an information base that could be used to
determine what can and should be done to halt the degradation of manv
of the coastal waters identified in the NOAA National Estuarine Eutrophi-
cation Assessment as demonstrating symptoms of severe or worsening
eutrophication. The committee believes implementation of the recom-
mendations would dramatically enhance efforts of coastal and watershed
managers and other individuals or groups attempting to mitigate the
effects of nutrient over-enrichment in these and other estuaries. Improve-
ments in all impaired coastal bodies could be achieved over the next 20
years, while preserving the environmental quality of now-healthy areas.

What are reasonable goals for improvement? In the committee’s opin-
ion, at a minimum federal, state, and local authorities should work with
academia and industry to::

¯ reduce the number of coastal water bodies demonstrating severe
impacts of nutrient over-enrichment bv at least 10 percent by 2010;

¯ further reduce the number of coastal water bodies demonstrating
severe impacts of nutrient over-enrichment by at least 25 percent
by 2020; and

¯ ensure that no coastal areas now ranked as "healthy" (showing no
or low/infrequent nutrient-related symptoms) develop s,vmptoms
related to nutrient over-enrichment over the next 20 vears.

It was beyond the charge and resources of the committee to identify
specific coastal areas for priority attention. All 44 of the areas identified
by NOAA’s National Estuarine Eutrophication Assessment as exhibiting
severe symptoms certainly should be considered as areas where greater
effort is needed. Additional study could help further target priorities,
especially if it included careful consideration of economic issues and
opportunities for stakeholder input. Such work could take significant
time and effort, and decisionmakers should not be tempted to defer action
while waiting for "perfect" knowledge. The committee believes that

2 These goals are all in relation to the benchmarks determined by NOAA’s National
Estuarme Eutrophication Assessment (Bricker et al. 1999, see Box 1-2). That report found 44
of 139 sites suffering high eutrophic conditions; 38 of the 139 sites studied showed low or
no nutrient-related symptoms.
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nationwide implementation of the recommendations in this report, across
the full range of systems from small to large and problems from the
simple to the complex, will start the nation on a course to achieve the
goals stated above. Additional focus on areas subsequently identified for
priority attention will then add to cumulative improvement. Thus, the
goals listed above are intended to reflect nationwide achievement. Target-
ing some subset of the impaired coastal areas in an effort to simply meet
these numeric goals (for instance, focusing on impaired water bodies asso-
ciated with small watersheds or simpler ecosystems) would be contrary
to the national interest and the spirit of this report.

Working to reduce the effects of nutrient over-enrichment nation-
wide over the next two decades will be a challenge, but the committee
believes these general goals are realistic. The setting of such numeric
goals is somewhat subjective, but the committee believes that such targets
are important to encourage action. The goals were set after thorough
discussion and are, in the committee’s view, both achievable given cur-
rent methods and challenging enough to facilitate real progress. Manv of
the principles espoused in this report have alreadv been implemented on
a smaller scale in Europe (e.g., Rhine and Elbe watersheds) and the United
States (e.g., Tampa Bav and Chesapeake Bay) and have resulted in signifi-
cant reduction in nutrient loads received from nonpoint sources (Behrendt
et al. 1999; Belval and Sprague 1999; Johansson and Greening 2000). How-
ever, achievement of these goals should not be seen as an end in itself.
Rather, they are a first step toward reversing the effects of nutrient over-
enrichment in the nation’s coastal waters and preventing impairment of
"healthy" coastal areas.

How would these goals be accomplished? The key to addressing
coastal nutrient problems is understanding that nutrient inputs to coastal
waters are affected directly and significantly by activities in the water-
sheds and airsheds that feed the nation’s streams and rivers, and building
this recognition into planning as well as implementation of management
solutions. Thus, an effective National Nutrient Management StrategT
must recognize the fundamental role that local watershed and coastal
managers play. These individuals will be the front line of both policy-
making and project implementation.

The committee believes that by focusing on source reduction, actions
can be targeted to most effectively reduce and reverse the problems caused
by nutrient over-enrichment in coastal areas. Watershed-specific sources
like urban stormwater runoff and inappropriate nutrient management at
the farm level often can be addressed most effectivelv by local activities
under local leadership, with activities ,typically site-specific. However,
while significant improvements can be achieved through local action,
local managers alone cannot be expected to bring adequate resources and
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knowledge to bear on such a complex problem, nor are they always able
to work at the scale of larger watersheds. Sometimes, broader participa-
tion is necessary to bring about significant improvement.

Thus, what is required is a National Nutrient Management Strategy
that emphasizes the need for local, state, and federal agencies to work
together, and to create partnerships with academia and the private sector.
First, federal leadership is essential to support and coordinate the research
and development needed to provide new approaches and technologies
that can be used bv local and state agencies charged with reducing and
reversing the impacts of nutrient over-enrichment. Perhaps even more
importantly, federal leadership will be needed to deal with nutrient
sources Ln large watersheds that span multiple states or jurisdictions. For
example, the burning of fossil fuel by both mobile and stationary sources
far from the coast can account for a significant component of the overall
contribution of nitrogen from nonpoint sources in some watersheds. These
watersheds, in turn, deliver that nitrogen to the sea, often hundreds of
miles and many states awav from the original source of emissions. Simi-
larly, livestock feed is now shipped great distances to large, concentrated
animal feeding operations. The cattle, hogs, or chickens in turn produce
huge amounts of nitrogen- and phosphorus-rich wastes, which are ulti-
mately released into a watershed that, again, may be several hundred
miles and many states away from the original source of the nutrients.

Implementation of a National Nutrient Management Strategy to im-
prove the understanding and management of nutrient over-enrichment
and eutrophication requires action at two levels, local and federal. To
facilitate these actions, the committee proposed two interrelated sets of
recommendations. First are recommendations for a process to use at the
local level now. Sec6nd are recommendations that address the develop-
ment and implementation of federal activities to provide the long-term
information, data, and analvses needed to address nutrient over-enrichment
in coastal waters and support effective nutrient management strategies at
the national, regional, and local levels.

A RECOMMENDED APPROACH FOR LOCAL MANAGERS

Figure 2-1 shows a decision-making framework that outlines the ele-
ments necessa~ in a process to help local, state, and regional managers
make decisions about what steps and methods are appropriate to manage
nutrients effectivelv in their area, recognizing their particular problems.
This process is based on a number of recommended strategies, plus the
experiences of local managers (EPA 1989; NRC 1990, 1999a; Schueler 1996;
CENR 1998; Bricker et al. 1999).
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FIGURE 2-1 Key decision points for developing and implementing a site-specific
nutrient management strategy.
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Based on extensive discussions with managers and personnel from
relevant federal support programs, review of published guidance docu-
ments, and detailed phone interviews with coastal managers from over 25
estuaries nationwide, the following text expands on the decision-making
process to discuss what tools, analvtical techniques, and data and infor-
mation resources are available to help implement each step. The steps
(keyed to Figure 2-1) are presented as a series of questions or decisions
that the responsible manager would ask or make. The text also identifies
what resources are available to support local managers. Thus, coastal or
watershed managers dealing with nutrient management and its associated
problems for the first time should find this a useful primer (references to
chapters in this document where the reader can find more detailed infor-
mation on the issue are included). The text also attempts to identify" areas
where greater resources are needed (in the vast majority of instances,
federal or state leadership will be required). These areas are summarized,
and specific federal actions are proposed to address them, in the last
section.

Initial Step

Determine Status of Coastal Water Body: Is it Meeting Standards,
Criteria, and/or Desired Uses?

The initial step of the decision-making framework is to determine
whether the specific coastal water body in question is currentlv meeting
standards, criteria, and/or desired uses. Characterization of the extent
and severity of eutrophic symptoms (Chapter 4) may also include deter-
mining whether eutrophic conditions are natural or anthropogenic, and
whether symptoms are seasona! or are exhibited throughout the year
(Chapter 6). Existing standards and criteria vary from water bodv to
water body; and many coastal areas currently do not have regulatory or
non-regulatory guidelines for eutrophication or nutrient loading
(Chapter 8).

Existing tools and information to assist with characterization of
eutrophic symptoms include NOAA’s National Estuarine Eutrophication
Assessment and an initial susceptibility index as developed bv NOAA
(see also Chapters 4 and 6).

Needed resources and research to support the characterization step
include:
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¯ development of standards or guidelines for nutrient criteria or
loads, including total maximum daily loads (TMDLs) that a
waterbody can assimilate without exceeding criteria or affecting
desired uses (Chapter 8);

¯ greater information on how long coastal water bodies can expect
symptoms to persist following nutrient loading reductions (Chap-
ters 4 and 6); and

¯ greater information on the contribution of specific sources to
nutrient loading (Chapter 7).

If the water bodv is not meeting standards or goals and the causes
appear to be anthropogenic, the strategy moves to the "restoration" series
of steps, labeled R1 through R7. If the water bodv is meeting standards or
goals, then the decision-maker moves to the maintenance or "preserva-
tion" series of steps, labeled P1 through P4.

Restoration Steps

R1. Set Goals for Waterbody Restoration

If restoration is deemed appropriate, the first step is the setting of
measurable goals for restoration. Goals can be regulatory. (e.g., dissolved
oxygen concentrations) or those adopted by stakeholders, such as seagrass
acreage or water clarity (Chapter 8). If goals are stakeholder-determined,
commitment by the stakeholders to participate in the process is essential
for successful implementation.

Existing tools and" information include guidance as summarized in a
previous NRC report (NRC 1999a), guidance prepared for the National
Estuary Programs (EPA 1989) and other guidance efforts (Schueler 1996;
ASCE and WEF 1998).

Needed resources and research include:

¯ historical information on the state of the water bodv in question
(so that remediation goals can be more easilv tied to previous
conditions);

¯ a compilation of experience from existing programs (to capitalize
on the success of other efforts); and

¯ ambient environmental data (to establish quantitative goals).

R0026859



46 CLEAN COASTAL WATERS

R2. Estimate Existing Loading and Develop Nutrient and Water
Budgets

The next step is to develop nutrient and water budgets, including
estimating nutrient loads from all sources to the coastal water body. This
can be accomplished in several ways. Whenever adequate data from the
contributing watershed are available, the recommended method is to use
real measurements of discharge (flow) and nutrient concentrations to
estimate the load contributed by surface water and ~oundwater (Chap-
ter 7). However, in many instances adequate data are not currentlv avail-
able to calculate these estimates or to establish the actual sources (e.g.,
runoff from croplands, animal feeding operations, atmospheric sources),
and a rn’odeling approach must be used to estimate the surface water and
groundwater load. These approaches range from simple spreadsheets to
complex mechanistic techniques (Chapters 5 and 7).

Existing tools and information include flow and nutrient concentration
data collected by the U.So Geological Survev (USGS) and other state, local
and federal entities, atmospheric deposition collected bv the National
Atmospheric Deposition Program and NOAA (very limited data from
coastal areas), and various modeling approaches as reviewed in Chapter 7.

Needed resources and research include:

¯ ambient environmental data (to more clearly identify sources and
loads and to support or validate more robust modeling efforts as
needed);

¯ measurements of atmospheric deposition (wet and dry) to coastal
surface waters (to better identify the relative role atmospheric
sources play in contributing nutrients; Chapter 5);

¯ evaluation of processes and retention of atmospheric deposition
on various land-use covers (Chapter 5);

¯ expanded USGS flow and nutrient concentration data collection in
coastal watersheds (Chapter 7);

¯ assessment of modeling approaches to address eutrophication
(Chapter 7); and

¯ evaluation of transferability of findings between existing studies,
including scaling (Chapter 6).

R3. Determine Relationship between Loadings and Impact to
Waterbody

The next step is to determine the responses of a water body to varia-
tions in nutrient loading. Responses may include changes in ambient
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nutrient concentrations, algal biomass and turbidity levels, and other
measurable changes (Chapter 4). Models currently used to calculate
responses to variable nutrient loads range from simple regression
approaches to linked watershed:water body hydrod,vnamic models, as
reviewed in Chapter 7. Estimating the relationships between nutrient
loads and responses in the water body (i.e., developing dose/response
curves) and the relative susceptibility to changes in nutrient inputs for
various classes of coastal waters will provide managers with critical tools
to help answer "what if" questions concerning nutrient reductions or
increases (Chapter 6). This will be a difficult task, requiring research.

Existing tools and information include various modeling approaches as
reviewed in Chapter 7 and the initial susceptibility index developed bv
NOAA (Bricker et al. 1999) and discussed in Chapter 6.

Needed resources and research include:

¯ the development of techniques to better predict the response of a
given class of water bodv to a specific load (to allow for greater
predictability and reduce reliance on trial and error approaches;
Chapter 6);

¯ further development and implementation of the classification
scheme (to help assess susceptibility to nutrient over-enrichment;
Chapter 6); and
assessment of the use and effectiveness of various models
(Chapter 7).

R4. Determine Nutrient Load Reductions Needed to Meet Goals

The next step is to calculate the difference between existing loads
(estimated in Step R2) and loads that would result in meeting water bodv
goals (estimated in Step R3). An important consideration is that many
coastal waters will not show immediate response to reductions or changes
in external nutrient loadings, and managers should expect a lag time of
months to years after nutrient input changes have been initiated (Chapter 9).

R5. Identify and Implement Most Effective Load Reduction Strategy
and Projects

Stakeholder participation is critical in identifying the most effective
strategies and projects (Chapter 8). Each watershed and coastal water
body will have unique sets of potential strategies (regulatory and non-
regulatory,) and projects to help meet goals. Strategy development should

R0026861



48 CLEAN COASTAL WATERS

include consideration of the effectiveness of management practices (Chap-
ter 9), economic assessments and incentives (Chapter 8), and an evalua-
tion of the most cost-effective ways to meet goals (Chapter 8). Implemen-
tation will require strong and long-term commitment by the participants.

Existing tools and information include those sources listed under R1.

Needed resources and research, in addition to manv of the recommenda-
tions listed in the previous steps, include:

¯ compilation and assessment of methods used to identify relative
contributions from each type of nutrient source (to support more
effective management strategies; Chapters 5, 8, and 9);

¯ compilation of economic studies that examine the relative costs of
various approaches in a variety of settings, organized so that
coastal decisionmakers can more readilv identifv relevant results
and approaches;

¯ identification, compilation, and making accessible a list of poten-
tial management options for each type of source, including costs
and effectiveness of existing best management practices for urban,
agricultural, and residential areas (to help achieve source reduc-
tions; Chapter 9) and recognizing the roles of existing regulations;

¯ continued development of improved best management practices
(Chapter 9);

¯ evaluation of effective management structures for implementation
(Chapter 8); and

¯ continued identification of potential barriers (local, state, and fed-
eral levels) and development of ways to address these barriers.

R6. Monitor Results

Monitoring results of the implementation of a defined management
approach can include several elements: ambient monitoring of the water
body, monitoring of loadings, and monitoring of specific projects to deter-
mine effectiveness (Chapters 7 and 9). Measuring progress (or lack of
progress) towards reaching goals provides a crucial "feedback loop" for
participants and managers (Chapter 8).

Existing tools and information include ambient monitoring programs
where available.

Needed resources and research include:
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¯ definition and implementation of a national ambient monitoring
program, including source monitoring (Chapter 7).

RT. Progress Being Made toward Reaching Goals

Managers must ultimately be aware of whether the actions taken
result in progress toward stated goals. Progress can be assessed by a
variety of means, from casual observations by citizens and stakeholders,
to simple visual examination of monitoring trends, to use of more sophis-
ticated quantifiable methods of assessing monitoring data. Reporting
results to stakeholders and the public on a timely basis is an important
element-of this step.

Existing tools and information include an example of a three-phase re-
porting system (as defined by the Chesapeake Bay Program) to report to
scientists, managers, and the general public (NRC 1990).

Needed resources and research include development of quantifiable
methods for assessing progress towards goals.

If progress is not found to be satisfactory, the manager should return
to Step R3 (if new data may provide a revised relationship) or Step R5.

Maintenance or Preservation Steps

If, as is often the case, the initial evaluation step finds that the water
body is currentlv m~eeting standards, criteria and/or stakeholder goals,
the manager should work his or her wav through a series of steps de-
signed to ensure maintenance or preserv’ation of the quality of the water
body. These steps are:

P1. Evaluate Potential for Future Nutrient Over-Enrichment

Because the water body is currently meeting standards and goals,
steps taken in this sequence should be simple and cost-effective, and
designed to evaluate future potential for eutrophication. More detailed
susceptibility evaluations can be used if the simple methods indicate pos-
sible problems in the future (Chapter 6). Simple evaluations (i.e., "red
flags") that indicate that the water body mav be susceptible include:

¯ large watershed size,
¯ the watershed is experiencing rapid land use change,
¯ long residence time in receiving water body,
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¯ a seagrass-dominated system,
¯ often contains high levels of dissolved organic material (DOM),

and/or
¯ low turbidity.

The initial susceptibility index developed by NOAA (Bricker et a!.
1999) and used to assess current and future status of the nation’s estuaries
in NOAA’s National Estuarine Eutrophication Assessment, in conjuction
with other approaches discussed in Chapter 6, may be a useful starting
point for determining the risk faced by a given water bodv and should be
considered during this preliminary evaluation.

Existing tools and information include NOAA’s initial susceptibility in-
dex used in NOAA’s National Estuarine Eutrophication Assessment
(Bricker et al. 1999).

Needed resources and research focus on further development of a sys-
tematic estuarine classification scheme and dose/response curves (Chap-
ter 6). If the water body is considered potentially susceptible to nutrient
over-enrichment in the future, continue to P2.

P2. Project Future Nutrient Loadings and Impacts to the Water Body

Tools similar to those described in Steps R2 and R3 to estimate exist-
ing loads can be used for this step, but in this case the effort should be
more modest (e.g., measurements taken at regular, but less frequent inter-
vals).

P3. Identify Most Effective Load Maintenance Strategy

This step will include the same basic considerations outlined in Step
R5, with the objective of maintaining loadings below those that would
result in detrimental effects. Determination of total maximum or "accept-
able" loads (TMDLs or other determinations) for nutrients will be an
important tool in this step.

P4. Implement Maintenance Strategy and Monitor Water Body

The monitoring recommendations outlined in Step R6 are also rel-
evant for this step, although in this series they should be implemented at
a modest or targeted level.
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RECOMMENDED FEDERAL ACTIONS

To combat coastal nutrient over-enrichment in an effective, coordi-
nated way, federal agencies, in concert with the White House and with
the support of Congress, should develop and implement a National Nu-
trient Management Strategy. This national strategy should contain ele-
ments to address source identification, impacts, management approaches,
and other local needs identified above. Furthermore, because manv of the
problems faced locally reflect regional processes beyond the purview of
local jurisdictions, the strategy should include mechanisms to coordinate
efforts at local, regional, and national levels. To minimize potential com-
petition between agencies for limited funds, and to reduce unnecessary
and cos’tlv duplication of effort, the mechanisms chosen to implement the
National Nutrient Management Strategy will be critical and should build
on existing efforts, like the Clean Water Action Plan (Box 2-1). These
mechanisms could include convening multi-entity steering/oversight
panels (possibly modeled after the Executive Office’s Committee on Envi-
ronment and Natural Resources [CENR]; Box 2-2), which include repre-
sentatives from relevant federal programs but also have strong state, re-
gional, and local program participation, including citizen and industry
groups. Regional or state oversight committees may be necessary to ob-
tain adequate local and regional input. Federal support, both f~nancial
and technical, will be critical for the successful implementation of the
national strategy. The proposed National Nutrient Management Strategy
should strive to increase coordination and efficiencv of ongoing efforts,          .
promote technical exchange, strengthen monitoring, modeling, and re-
search efforts, and support, to the degree possible, local management
efforts.

Identify and Address Program Gaps and Overlaps

One of the first federal actions taken under the National Nutrient
Management Strategy should be to develop and implement a process to
assess overlaps and gaps in existing and proposed federal programs for
all aspects of nutrient over-enrichment, with particular attention to the
needs of local managers. This assessment should identify specific roles
and responsibilities carried out bv various federal agencies while recog-
nizing the important roles that state and local governments, industry, and
nongovernment groups play. Assessment results should be used to redi-
rect resources from redundant efforts to areas where additional work is
needed. An evaluation of the combined experiences of existing nutrient
management programs and local programs, particularly their successful
(and less successful) methods for determining sources of nutrients and
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BOX 2-1
Clean Water Action Plan: 1999 Progress

The Clean Water Action Plan is a multi-agency effort initiated in 1998 in com-
memoration of the 25th anniversary of the Clean Water Act (USDA and EPA
1998a). The Plan contains 111 key actions, many of which are relevant to nutrient
over-enrichment in coastal waters, including:

¯ steps to improve water quality using wetland restoration and preservation
actions. The goat is to achieve a net increase of 100,000 acres of wetlands
each year, beginning in 2005. As of 1998, roughly 212,000 acres had been

~.enrolled in the Wetlands Reserve Program, a voluntary program that offers
financial support to landowners for wetlands restoration.

¯ several actions to improve assessment and response to coastal HABs. The
National Harmful Algal Bloom Research and Monitoring Strategy (U.S.
Department of Interior et al. 1997) outlines a long-term strategy for federally
supported research and monitoring on problems of HABs. An emergency
response plan was distributed in August 1998 and will continue to be refined
and expanded.

¯ calls for the development of a Coastal Nonpoint Pollution Control Program
(as required by the Coastal Zone Management Act Reau’,horization amend-
ments of 1990 that require each coastal state to develop and implement
programs by June 1998, with full approval by December 1999). All 29 par-
ticipating state and territorial programs had been conditionally approved,
but as of late 1999, none had been fully approved.

¯ actions designed to improve coordination and information sharing among
federal agencies and with state and local entities. As of 1999, a draft outline
of the Coastal Research and Monitoring Strategy had been developed by
an interagency workgroup. This strategy seeks to coordinate existing pro-
grams; however, it is not clear how and when implementation will take place
or whether a new initiative will be needed to implement recommendations
from the workgroup.

¯ calls for the Environmental Protection Agency (EPA) to develop nutrient
criteria for U.S. surface waters that will define numeric cdteria for nutrients
that are tailored to reflect the types of water bodies (lakes, streams, estuar-
ies) and ecoregions of the country. EPA has draffed a multi-year strategy to
help develop and implement nutrient criteria and standards, and state im-
plementation of these criteria is scheduled for 2003. Scientific peer review
of the procedural document is ongoing, with completion expected in 2001.

¯ recognizes the need to assess and reduce atmospheric deposition of nitro-
gen, and calls for:
-- better quantification of the risks of atmospheric deposition of nitrogen

and other airborne pollutants to water bodies;
m evaluation of the linkage of air emissions to water quality impacts; and
-- employment of both the Clean Water Act and Clean Air Act authorities

to reduce air deposition of nitrogen compounds and other pollutants
that adversely affect water quality.

continued
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BOX 2-1 Continued

¯ plans for addressing concentrated animal feeding operations as included in
the unified EPNU.S. Department of Agriculture (USDA) National Animal
Feeding Operations Strategy. At the end of 1999, USDA and EPA had
developed the Strategy, with the primary goal of implementing comprehen-
sive nutrient management plans at all animal feeding operations by 2008.
The strategy includes technical assistance and back-up regulatory
approaches.

¯ proposes several incentives to reduce polluted runoff, including encourage-
ment of growth management (or "smart growth") and use of financial incen-
tives to encourage farmers and ranchers to voluntarily remove sensitive

" lands from agricultural use. At the end of 1999, approximately $976 million
in federal funds had been committed to six states that had signed up to
participate in the Conservation Reserve Enhancement Program.

¯ outlines efforts to increase access to the many different sources of data
and information generated by federal programs through a new internet-
based Water Information Network. During 1999, the first version of the
Water Information Network was released to the public and refinements are
continuing.

potential impacts, could provide much needed information to both local
managers and national policy makers. Specific actions to increase coordi-
nation at all levels would include:

¯ Increase Attention Given to Atmospheric Deposition of Nutri-
entsmDue to the geographic extent of airsheds (often manv times
larger than the watersheds that managers use as boundaries), fed-
eral programs, such as EPA’s Great Waters program, are encour-
aged to increase their efforts to quantify atmospheric deposition of
nutrients to the nation’s coastal waters. Local programs should be
encouraged to participate in a national monitoring program (such
as the National Atmospheric Deposition Program) through offers
of technical and funding assistance for development of monitor-
ing sites, sample collection and analvses, and data analvses and
interpretation. (The existing NADP database could be considered
as the core for data management of atmospheric deposition.)

¯ Consider Need for Nutrient Management During Reauthoriza-
tion of the Clean Water, Clean Air, and Coastal Zone Manage-
ment Acts---Obviously, the movement and concentration of nutri-
ents among the biosphere, atmosphere, and freshwater and marine
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Box 2-2
CENR: Is It a Model for Implementing a National Nutrient

Management Strategy?

The Committee on Environment and Natural Resources (CENR) was es-
tablished by President Clinton to foster a multi-agency, interdisciplinary ap-
proach to environment and natural resources research and development and
to coordinate federal efforts totaling approximately $5 billion in 1999. CENR
was created in recognition that the traditional single-agency, single-disci-
pline way of solving environmental and natural resource problems was no
longer adequate. CENR addresses science policy and research and devel-
opme.rit efforts that cut across agency boundaries and provides a formal
mechanism for interagency coordination on domestic and intemational is-
sues. Twelve federal agencies participate on CENR committees (NSTC
1998).

The CENR, a committee of the National Science and Technology Council
(NSTC), provides advice regarding the effectiveness and productivity of fed-
eral research and development efforts in the area of the environment and
natural resources. The NSTC is a standing cabinet-level body chaired by
the President and composed of the Vice-President, the Assistant to the Pres-
ident for Science and Technology, the cabinet secretanes and agency heads
with responsibilities for significant science and technology I~rograms, and
other White House officials. The organizational structure of CENR includes
full-committee and subcommittee vice-chairs (science and policy co-chairs)
who bring high-level policy perspectives.

CENR consists of seven subcommittees representing areas of important
policy that transcend the interest of any single agency: global change; biodi-
versity and ecosystem dynamics; resource use and management; water re-
sources and coastal and marine environments; air quality; toxic substances
and hazardous and solid waste; and natural disaster reduction. Coastal
nutrient over-enrichment, including hypoxia and coordinated monitoring, is
one responsibility within these subcommittees. CENR is recognized for its
success in reducing coordination and interagency barriers, and could be
used as a model for the proposed national strategy to combat nutrient prob-
lems. If used as a model, the structure would need to be adapted to include
significant local and state participation.

svstems is rarely affected by the jurisdictional boundaries of cities,
counties, states, or nations. Thus, the sources and effects of nutri-
ent over-enrichment will rarely be confined to a single political
jurisdiction. Constructing effective regional or national policies or
regulations to deal with the problems associated with nutrient
over-enrichment will involve manv of the issues addressed bv
these three acts. Thus, the implications of nutrient over-enrich-
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ment should be an important consideration when Congress ad-
dresses the re-authorization of these important components of na-
tional environmental policy.

¯ Complete and Implement the Clean Water Action Plan--To a
very large degree, the actions called for throughout this report are
represented or discussed in the Clean Water Action Plan currently
under consideration. After revising the plan to address issues
raised bv this report and elsewhere, as appropriate, the plan
should be implemented as quickly as is practical.

Accessible Data, Information, and Expertise

Local programs and agencies are using a variety of assessment arid
management tools to studv and reduce the effects of nutrient over-
enrichment in coastal settings, ranging from linked hydrodynamic water
quality models to a purely technology-based approach. Although the
complexity ranges among programs, managers believe that their processes
are providing or are expected to provide adequate information to initiate
management strategies; all, however, identified needs for additional
assessment tools. In general, local managers cannot wait for answers
from the scientific communitv. They must use what they perceive to be
the best available or most appropriate information to compile nutrient
budgets by source type, to estimate potential impacts from management
practices, and to develop and implement management strategies. How-
ever, some managers may not be aware of better sources of information,
indicating a communication problem between the scientific and manage-
ment communities..Managers recognize that the data sources and tools
that thev currently use need improvement.

Better mechanisms for communicating information could lead to
rapid improvement in management plans. As one of its initial actions,
those implementing the National Nutrient Management Strategy should
create mechanisms to provide consistent and competent technical assis-
tance from federal agencies to local decisionmakers and agency staff. This
might include development of a national clearinghouse and access to on-
request assistance and review. The following should be considered high
priority and parallel actions:

¯ Develop a national information clearinghouse--Understanding
how the effects of nutrient over-enrichment are manifest or vary
from estuary to estuary is an important step for coastal managers
who must deal with nutrient over-enrichment. A web-based clear-
inghouse for information on the effects of nutrient over-enrich-
ment should be established with links to federal, state, and local
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assistance programs, on-request technical assistance, contacts, and
the metadatabase recommended below. In addition, relevant eco-
nomic studies should be integrated and organized so that
decisionmakers can readily identify available information on the
economic viability of different management approaches from simi-
lar coastal settings or for similar nutrient sources. Many federal
and state programs alreadv have extensive websites or databases
that should be directly linked to the clearinghouse.

¯ Develop a metadatabase of distributed information and data--
Determining the validity or applicability of information requires
an understanding of the data and techniques used to collect it. The
metadata3 supporting the information clearinghouse should be
easily accessible for all users. All partners in the coordination
effort should be encouraged to link their existing sites to the
metadata site, although partners should continue to be respon-         ,
sible for updating and controlling the quality of their own data-
bases. As various databases are developed to meet emerging lo-
cal, state, regional, or national needs for information relevant to
nutrient over-enrichment, they should be linked to both the
metadata website and included in the clearinghouse discussed
above.

Expand Federal Leadership

Federal leadership is critical to address issues that span multiple ju-
risdictions, involve several sectors of the economy, threaten federally held
resources, or fall under existing federal regulations such as the Clean Air
Act. This leadershi!~ should be manifest in several ways including spe-
cific actions to help establish credible goals and mechanisms, including:

¯ Set Clear Guidelines for Nutrient Loads--The development of
critical nutrient loads (above which nutrient over-enrichment and
eutrophication symptoms mav be expected) are essential to suc-
cessful nutrient management strategies (Chapter 8). EPA’s efforts
to develop nutrient criteria and TMDLs should incorporate inter-
action among physical, chemical, and biological factors, seasonal

3 Metadata refer to information about the origin and provenance of information con-

tained in a database. With adequate metadata, a user can determine the validity or applica-
bility of information before using it. Such information is essential if data from a wide
number of sources are to be shared effectivelv among a large number of users. Bv creating
a metadatabase to complement the national information clearinghouse discusded in the
preceding paragraph, the utility of both would be greatly enhanced.
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and timing imports, and the nature of hydrologic forcing func-
tions (Chapter 8). These efforts should, however, focus on identify-
ing sources and setting maximum loads, rather than on limiting
the ambient concentration of a given nutrient in a receiving water
body (Chapter 5).

¯ Reduce Impact of Agriculture Practices--Technological and
organizational advances in agriculture have made North America
one of the leading producers of foodstuffs worldwide. However,
information is still often lacking on the impacts of agriculture on
various ecosystems.. National and regional strategies are needed
to help address the introduction of excess nutrients from various
a.gricultural practices. Farmers’ decisions are often influenced by
regional or even global economics. At these scales, farmers have
little or no control over these economic pressures and the resulting
changes in nutrient flows and distribution. Therefore, new wavs
of using incentives to help farmers implement innovative source
reduction and control will be needed (Chapter 9).

¯ Evaluate Existing Efforts to Determine Elements of Success--
Conduct an evaluation of the combined exveriences of the local,
state, and federal programs, highlighting successful (and less suc-
cessful) methods for determining sources of nutrients, potential
impacts, and management strategies, to provide needed informa-
tion to both local managers and national policv makers. Identif)~,
compile, and make accessible a list of potential management
options for each type of source, included costs and effectiveness of
existing BMPs for urban, agricultural and residential areas (Chap-
ter 9); continue research and development of new best manage-
ment practiceg (Chapter 9).

Expand Monitoring Capabilities

The United States lacks a coherent and consistent strategy to monitor
the effects of nutrient over-enrichment in coastal settings on a regular and
consistent basis. The NOAA assessment effort (Bricker et al. 1999) is an
admirable one, but it is limited bv the inconsistencv of data collection
among estuaries. One consequence is that the full economic and ecologi-
cal impact of nutrient over-enrichment is not currentlv demonstrable.

Implementation of a nationallv consistent monit~)ring program will
be a critical component of the proposed National Nutrient Management
Strategy because monitoring brings better characterization of the spatial
extent and temporal trends of nutrient over-enrichment in estuaries and
coastal waters. Such a program must be commensurate with the scale of
the issue. The best approach is probably to use a parmership of efforts by
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local, state, and federal agencies, as well as academic and research institu-
tions where appropriate. Consistent procedures, criteria, quality control,
and data management and reporting are essential. Monitoring should
include biological, physical, and chemical properties on time and space
scales relevant to capture the necessary variability and linkages between
variables. Often, this will mean that biological and chemical measure-
ments will need to be made at finer scales than is presently the norm,
while additional collection of long-term data will be needed to detect
subtle change. Monitoring programs should be regularly evaluated by
independent panels to determine their effectiveness. Further, monitoring
programs should be adaptive, incorporating new technology and scien-
tific understanding while preserving the long data time series necessary
to detect trends. Selection of monitoring sites should be made with con-
sideration of classification schemes that illustrate estuarine susceptibility
to nutrient over-enrichment. It is likely that incentives will need to be
developed to encourage widespread state and local implementation of
consistent quality control and metadata standards (Chapter 7).

Representative coastal systems (e.g., index sites) should be selected to
serve as sites for long-term, intensive research pro~ams to better under-
stand the effects of nutrient enrichment on estuarine structure and func-
tion, and to track how changes in management affect coastal systems.
Index sites must be representative of the range of estuarine "types" in-
cluded in the classification and should be selected in parallel with devel-
opment of an overall classification scheme for susceptibility to nutrient
over-enrichment, as described in Chapter 6. Index sites should be chosen
to show varying degrees of human impacts. Research at index sites can
help explain tempor, al patterns of change revealed through monitoring
and assessment programs, and is essential to develop better predictive
models for management.

Estimates of nutrient inputs to estuaries are essential for manage-
ment, and data on long-term trends on nutrient inputs are invaluable for
determining sources of nutrients. Throughout the United States, the USGS
is the best and primary source of data on nutrient inputs to estuaries from
upstream rivers. The data it collects are invaluable, and continuation of
this monitoring is essential. However, the USGS monitoring networks
were not designed to assess inputs to coastal re~ons, and should be
expanded to include this role.

Other recommendations that support the development of a nationallv
consistent monitoring program include:

¯ Implement a national monitoring framework including the adop-
tion of a three-tiered national monitoring program similar to that
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recommended in the CENR Draft Coastal Research and Monitor-
ing Strategy (Chapters 6 and 7).

¯ Establish representative or index sites (as defined by the suscepti-
bility classification) where long-term, intensive research programs
are conducted to better understand the mechanisms controlling
eutrophication processes and the effects of nutrient enrichment on
estuarine structure and function for the various classifications
(Chapter 7).

¯ Include monitoring of the effectiveness of nutrient management
projects and strategies, including BMPs (Chapter 9).

¯ USGS monitoring should be expanded with the specific objective
of assessing nutrient inputs to estuaries and monitoring how these
change over time. Further, monitoring data collected by the state
and local agencies should be used more fully. Often, these data
are collected for other purposes (such as assuring drinking water
quality), yet they could provide useful information on nutrient
inputs to estuaries if adequate quality control were maintained
(Chapter 7).

¯ Develop and implement regional or national monitoring and man-
agement strategies for atmospheric deposition. Expand deposition
monitoring to better represent urban and coastal areas. Improve
dry deposition monitoring and model efforts (Chapter 5).

Conduct Periodic Comprehensive Assessments of Coastal
Environmental Quality

One kev deficiency in the nation’s approach to coastal water quality
deficiencies is the lack of periodic, comprehensive analvsis like the recent
NOAA National Estuarine Eutrophication Assessment¯ In the future,
such efforts will be particularly important because thev would provide
information about how systems have changed, which is critical for under-
standing whether policy and management choices have been effective in
causing improvements. Thus, the nation needs to conduct a periodic
(every 10 years) reassessment of the status of eutrophication in the nation’s
coastal waters (similar in scope to NOAA’s 1999 National Estuarine
Eutrophication Assessment).

Develop a Susceptibility Classification Scheme

The National Nutrient Management Strategy should encourage fur-
ther development and use of a classification scheme to determine a given
estuary’s susceptibili~ to nutrient over-enrichment (Chapter 6). An im-
portant goal of coastal zone managers is to accommodate human actions
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while minimizing the impact on coastal ecosystems. Successful manage-
ment requires considerable information at a varietv of levels, including an
understanding of systems in their natural, pristine condition as well as
how natural systems respond to human activities (Karr and Chu 1997). In
coastal waters, the situation is particularly acute because the different
types of estuaries, embayments, and shelf systems differ in their response
to nutrient enrichment. Thus, a given nutrient input results in different
response trajectories in various types of systems.

A widely accepted estuarine classification scheme is a prerequisite for
a systematic approach to extending lessons learned and management
options from one estuary or affected coastal water body to others. Such a
classification scheme should allow categorization of relatively poorly
known systems on the basis of a minimum suite of measurements. Quar~-
titative classifications that provide insights into the relative importance of
the different factors controlling estuarine dvnamics have the most poten-
tial for predictive analysis. A high priority should be the development of
a national framework of "index sites," within which there would be an
integration and coordination of environmental monitoring and research
with the goal of developing a predictive understanding of the response of
coastal systems to both nutrient enrichment and nutrient reduction.

Improve Models to Support Coastal Managers

Largely due to the high cost associated with monitoring, it is imprac-
tical for managers to collect and assimilate enough observational data to
fully understand the effects of changes in land use patterns. Furthermore,
even if adequate observational data could be obtained, understanding the
processes involved ~ufficiently to predict future conditions is difficult.
Consequently reliance on complex and simple models to forecast envi-
ronmental conditions has become widespread. This approach couples
the benefits of reducing the need for prohibitivelv large monitoring svs-
terns with rapid exchange of the information generated by increasingly
sophisticated computer technology. More effort needs to be made to
convey modeling methods and results widelv (Chapters 6 and 7). This
will also require additional efforts to develop a database of ~pical input
values (organized by watershed and receiving waterbodv type) for use in
existing models. Such efforts will be instrumental for de~eloping quanti-
fiable methods for assessing progress towards goals, an essential element
of effective resource management (Chapter 8).
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Expand and Target Research

The potential impacts of atmospheric deposition of nutrients on coastal
waters and its contribution to the effects of nutrient over-enrichment is
just beginning to be estimated and fully recognized by local, state, and
federal agencies and managers. As noted earlier, due to the large geo-
graphic extent of airsheds, local and state programs cannot adequately
address this issue alone. In addition to the expanded monitoring effort
called for earlier to address the atmospheric deposition of nutrients,
additional efforts should also be directed bv national programs toward
quantifying sources, fate, transport, and impacts (including economic) of
atmospheric deposition of nutrients on watersheds.

In ~ddition, federal programs that fund basic research (such as EPA,
the National Science Foundation [NSF], and NOAA) should provide com-
petitive grants for academic support for research into the role atmospheric
deposition plays in nutrient over-enrichment. The implications for reduc-
ing the effects of nutrient over-enrichment through implementation of the
Clean Air Act should be a maior component of the national dialog con-
cerning coastal environmental quality.

Additional research is needed to address the relative role that nitro-
gen and phosphorus nutrients play in specific freshwater and marine
systems, and how those roles vary seasonally (Chapter 3). Greater
research effort is needed in order to better understand the role of specific
nutrients in the occurrence of various harmful algal blooms, and how
toxic algae of all types can endanger fish and birds, as well as humans and
other organisms at higher levels of the food web (Chapter 4). Finally,
research is needed that builds understanding of the effects of nutrient
inputs on economically valuable resources (e.g., oysters, fish stocks, etc.)
so we are better prepared to do the analvses necessary, to compare costs
and benefits and set acceptable restorati(~n goals.

Support Local Management Initiatives

The strategies used by local programs and agencies for minimizing
the effects of nutrient over-enrichment range from entirely educational
and non-reg-ulatory to primarily regulatory. In many instances, the most
appropriate approach is a combination of voluntary and regulatory ap-
proaches that grant flexibility and are designed to achieve goals at ~nini-
mum costs.

However, few local programs to date report that their strategies for
reducing the effects of nutrient over-enrichment actuallv seems to be pro-
viding observable improvements. Others report that it is either too early
to tell, or that results are mixed. Reasons for lack of observable effects
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vary, from inadequate modeling or data, to lag times in seeing results, to
ineffectual management actions. In general, many of these programs
could benefit from independent, objective analysis of the effectiveness of
their planning, assessment, and management processes.

The local, state, and federal elements of the proposed National Nutri-
ent Management Strategy could provide information and assistance with
the development and implementation of effective management at all lev-
els, and a means for objective independent review. As noted manv times
in this report, effective management is site-specific and unique for every
estuary and coastal water body, with no universal "right answers." An
adaptive management approach, using accessible and emerging tools,
knowledge of successful techniques, coupled with and supported by a
strong monitoring program, appears to provide the highest probability of
long-term success.
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Which Nutrients Matter?

KEY POINTS IN CHAPTER 3

This chapter reviews the nutrients that exert the greatest controt on eutrophication:

¯ Phosphorus is the nutrient usually controlling freshwater lake eutrophication.
¯ In contrast, eutrophication in most coastal marine ecosystems is primarily con-

trolled by nitrogen.
¯ Even though nitrogen usually controls eutrophication of coastal systems, it is

important to manage both phosphorus and nitrogen inputs since phosphorus is
important in some-of systems and since managing only nitrogen without also
managing phosphorus inputs can lead to a situation where phosphorus be-
comes the nutrient controlling eutrophication.

¯ A variety of ecological and biogeochemical mechanisms lead to these dif-
ferences between freshwater and coastal marine ecosystems, including the
relative inputs of nutrients from adjoining systems, the preferential storage or
recycling of nitrogen versus phosphorus within the ecosystem, and the extent
to which nitrogen fixation can alleviate nitrogen shortages.

¯ Eutrophication of coastal systems is often accompanied by decreased silica
availability and incr.eased iron availability, both of which may I~romote the for-
mation of harmful algal blooms.

he major nutrients that cause eutrophication and other adverse
impacts associated with nutrient over-enrichment are nitrogen
and phosphorus. In this chapter, we discuss why nitrogen is of

paramount importance in both causing and controlling eutrophication in
coastal marine ecosystems. This is in contrast to lakes, where eutrophica-
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tion is largely due to excess inputs of phosphorus. Also discussed in this
chapter are other elementsnparticularly silicon and ironmthat may be
important in regulating harm~l algal blooms in coastal waters and in
determining some of the consequences of eutrophication.

NITROGEN AND PHOSPHORUS IN ESTUARIES AND LAKES

After extensive study in the early 1970s, a consensus developed that
phosphorus was the nutrient most responsible for nutrient over-enrichment
in freshwater lakes (Edmondson 1970; Vollenweider 1976; Schmdler 1977),
and since then better control of phosphorus loadings to lakes has gone a
long way toward mitigating freshwater eutrophication (Carpenter et al.
1998). In contrast, research indicates that in numerous estuaries and
coastal marine ecosystems (at least in the temperate zone) nitrogen gener-
ally is more limiting to primary production by phytoplankton, and nitro-
gen inputs are more likely to accelerate eutrophication (Howarth 1988;
Vitousek and Howarth 1991; Nixon 1995; Paerl 1997). Note that the con-
cept of "nutrient limitation" is often poorly defined and used rather
loosely; the committee follows the definition of control of the potential
rate of primary production, allowing for potential changes in the compo-
sition of the ecosystem (Howarth 1988). Thus, a nutrient is limiting if its
addition to the system increases the rate of net prima~ production.

There are exceptions to the generality that nitrogen is limiting in
coastal ecosystems. For instance, certain temperate estuaries, such as the
Apalachicola on the Gulf coast of Florida and several estuaries on the
coast of the Netherlands in the North Sea appear to be phosphorus lim-
ited (Myers and Iverson 1981; Postma 1985; Brockman et al. 1990). In the
case of the North S6a estuaries, phosphorus limitation is probably the
result of extremely high nitrogen inputs combined with fairly stringent
control of phosphorus inputs (Howarth et al. 1995, 1996). In the case of
the Apalachicola, phosphorus limitation results from a relatively high
ratio of nitrogen to phosphorus in nutrient inputs, although in this case
the high ratio may reflect the relatively small amount of human distur-
bance in the watershed and the relatively low nutrient inputs overall
(Howarth 1988; Billen et al. 1991).

For nearshore tropical marine systems, it is commonly believed that
phosphorus is more limiting of primary production (Howarth et al. 1995).
This is probably true for many tropical lagoons with carbonate sands that
are relatively unaffected by human activity (Smith and Atkinson 1984;
Short et al. 1990). However, such lagoons may move toward nitrogen
limitation as they become eutrophic (McGlathery et al. 1994; Jensen et al.
1998). Also, even oligotrophic tropical seas may be nitrogen limited away
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from shore; for example, much of the Caribbean Sea away from the imme-
diate shorelines appears to be nitrogen limited (Corredor et al. 1999).

Nutrient limitation of primary production switches seasonally be-
tween nitrogen and phosphorus in some major estuaries, such as Chesa-
peake Bay (Malone et al. 1996) and in portions of the Gulf of Mexico,
including the "dead zone" (Rabalais et al. 1999). Even in these systems,
nitrogen is probably the nutrient responsible for the major impacts of
eutrophication. The production of most of the biomass that sinks into
bottom waters and leads to low-oxygen events is more likely to be con-
trolled by nitrogen than by phosphorus; when primary production is
phosphorus limited in these systems, relatively little of the production
tends to-sink out of the water column (Gilbert et al. 1995; Malone et al.
1996; Rabalais et al. 1999).

Acceptance of the need to better control nitrogen inputs to coastal
marine waters has been slower than acceptance of phosphorus control to
manage eutrophication in freshwater systems. Manv marine scientists
recognized the nitrogen problem decades ago, yet the need for nitrogen
control was hotly debated throughout the 1980s (NRC 1993a). For some
locations, such as the Baltic Sea, the debate continues (He!lstr6m 1996;
Elmgren and Larsson 1997; Hecky 1998; Howarth and Marino 1998).
Nonetheless, efforts to manage coastal eutrophication by controlling
nitrogen inputs lag far behind the widespread success in managing lake
eutrophication by controlling phosphorus inputs (NRC 1993a).

EVIDENCE FOR NITROGEN LIMITATION IN
COASTAL MARINE ECOSYSTEMS

Most of those who in the 1980s disagreed with the assertion that
nitrogen is the key to regulating marine eutrophication in coastal marine
systems instead argued that phosphorus is the critical nutrient, as in lakes.
In general, they either challenged the type of evidence used bv marine
scientists to infer nitrogen limitation of primary production (Smith 1984;
Hecky 1998; Hecky and Kilham 1988), or doubted that there was a reason
to believe that eutrophication in coastal marine systems is different in anv
fundamental way from eutrophication in lakes. Both arguments, how-
ever, have now largely been refuted.

Most early studies of nutrient limitation and eutrophication in coastal
waters relied on fairly short-term and small-scale enrichment experiments
to infer limitation by nitrogen (Ryther and Dunstan 1971; Vince and
Valiela 1973) or made inferences from pure-culture studies (Smayda 1974).
When applied to the problem of lake eutrophication in the 1960s and
early 1970s, these approaches often led to the erroneous conclusion that
nitrogen or carbon, rather than phosphorus, was limiting in lakes. Later,
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whole-lake experiments clearly showed that phosphorus and not nitro-
gen or carbon was the key nutrient regulating eutrophication in lakes
(Schindler 1977). Consequently, the scientific community that studied
lake eutrophication and the lake water quality management community
developed an appropriate skepticism for bioassay experiments (NRC
1993a). Other types of evidence also have been used to infer nitrogen
limitation in coastal ecosystems, including relativelv low ratios of dis-
solved inorganic nitrogen to phosphorus (Boynton et al. 1982). These
approaches also can be criticized, since concentrations of dissolved inor-
ganic nutrients do not always accurately reflect their biological availabili-
ties (Howarth 1988; Howarth and Marino 1990).

Ecosystem-scale experiments were the galvanizing force that led to
the clear conclusion that eutrophication in lakes is best managed through
controlling phosphorus inputs (Schindler 1977; NRC 1993a). A decade
ago, there were no comparable experiments testing the relative impor-
tance of nitrogen and phosphorus as reg~_lators of eutrophication in coastal
marine ecosystems (Howarth 1988). However, since 1990 the results of
three larger-scale enrichment experiments in estuaries have been pub-
lished, all cleartv showing nitrogen limitation in the svstems (Howarth
and Marino 1998).

One of these experiments, a mesocosm experiment conducted at the
Marine Ecosystem Research Laboratory (MERL) on the shores of
Narragansett Bay in Rhode Island, was specifically designed to see if
coastal systems respond to nutrient additions in the same manner as lakes
(Oviatt et al. 1995). Large mesocosms containing water and sediment
from Narragansett Bay were maintained for a period of four months;
many previous studies in MERL mesocosms has demonstrated that these
systems accurately mimic much of the ecological functioning of
Narragansett Bay. In this experiment, mesocosms received no nutrient
enrichment or were enriched with nitrogen, phosphorus, or both. The
level of nitrogen and phosphorus enrichment paralleled those used in a
whole-lake eutrophication experiment at the Experimental Lakes Area in
Canada, an experiment where phosphorus inputs clearly led to eutrophi-
cation and where nitrogen had no effect on rates of primary production
(Schindler 1977). In sharp contrast, the addition of nitrogen (either alone
or with phosphorus) but not of phosphorus alone to MERL coastal
mesocosms caused large increases in both rates of primary production
(Figure 3-1A) and the abundance of phytoplankton (Figure 3-1B; Oviatt et
al. 1995).

Another whole-ecosystem estuarine study followed the impacts of
experimental alteration of nutrient releases from a sewage treatment plant
into Himmerfjarden, an estuary south of Stockholm, Sweden, on the Baltic
Sea. The response of the estuary to nutrient inputs from sewage (the
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FIGURE 3-1 Response of estuarine mesocosms in Narragansett, Rhode Island, to
experimental nutrient additions, clearing showing nutrient limitation bv nitrogen
but not phosphorus. (A) Mean davtime rate of net ecosvstem production.
(B) Mean chlorophyll concentration (an indicator of phytoptankton biomass). On
the x-axis, C are control systems that received no nutrient additions, N are systems
that were enriched with nitrogen, P are svstems that were enriched with phos-
phorus, and N and P are systems that received both nitrogen and phosphorus.
The numbers show replicate svstems (two replicates for each treatment). The
experiment ran for two months in the summer (modified from Oviatt et al. 1995).
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primary input to this system) was studied from 1976 to 1993 (Elmgren
and Larsson 1997). For the first 12 years, nitrogen loads gradually in-
creased while phosphorus loads gradually decreased. For a one-year
period beginning in the fall of 1983, phosphorus additions were greatly
increased (by stopping the phosphorus removal during sewage treat-
ment). Subsequently, phosphorus removal was again used, but nitrogen
inputs were increased by 40 percent in 1985 as a result of an increase in
population served by this particular sewage treatment plant. Finally,
nitrogen removal technology was gradually introduced to the sewage
treatment plant between 1988 and 1993, gradually reducing the nitrogen
load to the value originally seen in 1976.

Throughout the 17 years of observation, the concentration of total
nitrogen tended to reflect the nitrogen input from the sewage treatment
plant (Elmgren and Larsson 1997), and both abundances of phytoplankton
(Figure 3-2A) and water clarity (Figure 3-2B) were clearly related to the
total nitrogen concentration. Total phosphorus concentrations varied
independently of total nitrogen over time in Himmerf~arden, and total
phosphorus was a poor predictor of phytoplankton abundances. This is
strong evidence that nitrogen was the element most controlling eutrophi-
cation in this estuary. During the year that phosphorus loadings were
experimentally increased, there was no effect on primary production;
however, there was an unusually large bloom the following spring, prob-
ably due both to some residual high levels of phosphorus and to an
unusually high input of nitrogen from spring floods (Elmgren and Larsson
1997).

A third whole-ecosystem study explored long-term changes in
Laholm Bay, an estua_ry on the southwestern coast of Sweden (Figure 3-3).
Early signs of eutrophication appeared there in the 1950s and 1960s and
steadily increased over time (Rosenberg et al. 1990). The earliest reported
signs of eutrophication were changes in the community composition of
macroalgae species, and over time filamentous algae ,typical of eutrophic
conditions have become more prevalent. Harmful algal blooms have
become much more common, particularly in the 1980s (Rosenberg et al.
1988, 1990). During the early stages of eutrophication in Laholm Bay,
inputs of both phosphorus and nitrogen to the estuary were increasing.
However, from the late 1960s through the 1980s, phosphorus inputs
decreased by a factor of almost two, while nitrogen inputs continued to
increase (more than doubling) (Rosenberg et al. 1990). During this same
period, plankton blooms continued, clearly indicating that nitrogen con-
trolled the Laholm Bay eutrophication.

These three ecosystem-scale experiments show onlv that nitrogen con-
trolled eutrophication in Narragansett Bay, Himmerfjarden, and Laholm
Bay. Importantly, however, the finding in each of these three systems is
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FIGURE 3-2 Long-term observations in the Himmerfjarden estuary, south of
Stockholm, Sweden, over a period of years in which nitrogen and phosphorus
additions were experimentally altered through changes in sewage treatment.
(A) The relationship between the mean concentration of total nitrogen and the
chlorophyll a in the surface water layer (modified from Elmgren and Larsson
1997). (B) The relationship between the mean concentration of total nitrogen in
the surface water layer and the water clarity (secchi disc depth) (modified from
Elmgren and Larsson 1997). Note that the major period of eutrophication in this
estuary nitrogen inputs were increasing yetcoincidedwith a period which
phosphorus inputs were decreasing.
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FIGURE 3-3 Transport of nutrients to Laholm Bay, Sweden. Periods of sig-nifi-
cant changes in the marine biota are also indicated (modified from Rosenberg et
el. 1990).

consistent with conclusions drawn from short-term bioassay studies and
from ratios of dissolved inorganic nitrogen:phosphorus in these ecosys-
tems (Gran~li et el. 1990; Oviatt et el. 1995; Elmgren and Larsson 1997;
Howarth and Merino 1998). These three ecosystem experiments therefore
add credence to the application of bioassay data and inorganic nutrient
data in assessing wh~ther nitrogen or phosphorus is more limiting in
estuaries. The large preponderance of bioassay data in estuaries and
coastal marine systems indicates nitrogen limitation (Howarth 1988), as
does the generally low inorganic nitrogen:phosphorus ratio found in most
estuaries at the time of peak primary, production (Figure 3-4; Bovnton et
el. 1982). Thus, taken together the three whole-ecosvstem scale and bio-
assay data from many sites lead to the conclusion that nitrogen availability
is the primary regulator of eutrophication in most coastal systems.

MECHANISMS THAT LEAD TO NITROGEN LIMITATION IN
COASTAL MARINE ECOSYSTEMS

What ecological or biogeochemical mechanisms can lead to nitrogen
control of eutrophication in most coastal marine systems and to phospho-
rus control in so many freshwater lakes? This question was reviewed by
Howarth (1988) and Vitousek and Howarth (1991). Here we summarize
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FIGURE 3-4 Summary of nitrogen:phosphorus ratios in 28 sample estuarine eco-
svstems. Horizontal bars indicate the annual ranges in nitrogen:phosphorus ra-
tios; solid triangles represent the ratio at the time of maximum productivity.
Vertical bands represent the typical range of algal composition ratios (modified
from Boynton et al. 1982).
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and update those reviews. Whether primary production by phytoplankton
is nitrogen or phosphorus limited is a function of the relative availabilities
of nitrogen and phosphorus in the water. Phytoplankton require approxi-
mately 16 moles of nitrogen for every mole of phosphorus they assimilate
(the Redfield ratio of nitrogen:phosphorus=16:1) (Redfield 1958). If the
ratio of available nitrogen to available phosphorus is less than 16:1, pri-
mary production will tend to be nitrogen limited. If the ratio is higher,
production will tend to be phosphorus limited.

The relative availabilities of nitrogen and phosphorus to the phyto-
plankton is determined by three factors (Figure 3-5):

¯ the ratio of nitrogen to phosphorus in inputs to the ecosystem;
¯ preferential storage, recycling, or loss of one of these nutrients in

the ecosystem; and
¯ the amount of biological nitrogen fixation.

For each of these factors, there are reasons whv nitrogen limitation
tends to be more prevalent in coastal marine ecosystems than in lakes.
For instance, lakes receive nutrient inputs from upstream terrestrial eco-
systems and from the atmosphere, while estuaries and coastal marine
systems receive nutrients from these sources as well as from neighboring
oceanic water masses. For estuaries such as those along the northeastern
coast of the United States, the ocean-water inputs of nutrients tend to
have a nitrogen:phosphorus ratio well below the Redfield ratio due to
denitrification on the continental shelves (Nixon et al. 1995, 1996). Thus,
given similar nutrient inputs from land, estuaries are more likely to be
more nitrogen limited than are lakes.

Another factor to -consider is that the ratio of nitrogen to phosphorus
in nutrient inputs from land will tend to reflect the extent of human
activity in the landscape. As the landscape changes from one dominated
by forests to one dominated by agriculture and then industry, total nutri-
ent fluxes from land increase for both nitrogen and phosphorus, but the
change is often greater for phosphorus and so the nitrogen:phosphorus
ratio tends to fall (Billen et al. 1991; Howarth et al. 1996). This, too,
influences why nitrogen limitation is of primary importance in estuaries
(NRC 1993a). The occurrence of phosphorus limitation in the
Apalachicola estuary, for instance, may be the result of the relative low
level of human activity in most of the watershed. This suggests that there
is a tendency for estuaries to become more nitrogen limited as they be-
come more affected by humans and as nutrient inputs increase overall
(Howarth et al. 1995).

The biogeochemical processes active in an aquatic ecosystem affect
the availability of nutrients to phytoplankton in that particular system.
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FIGURE 3-5 Factors that determine whether nitrogen or phosphorus is more
limiting in aquatic ecosystems, where one of these macronutrients is limiting to
net primary, production. Phytoplankton use nitrogen and phosphorus in the
approximate molar ratio of 16:1. The ratio of available nitrogen in the water
column is affected by: 1) the ratio of nitrogen:phosphorus in external inputs to
the ecosystem; 2) the relative rates of recycling of nitrogen and phosphorus in the
water column, with organic phosphorus usually cycling faster than organic nitro-
gen; 3) differential sedimentation of nitrogen in more oligotrophic svstems;
4) preferential return of nitrogen or phosphorus from sediments to the water
column due to processes such as denitrification and phosphorus adsorption and
precipitation; and 5) nitrogen fixation (modified from Howarth 1988; Howarth et
al. 1995).

Of these processes, the sediment processes of denitrification and phos-
phate adsorption are the dominant forces that affect the relative impor-
tance of nitrogen or phosphorus limitation on an annual or greater time
scale. Other processes, such as preferential storage of phosphorus in
zooplankton (Sterner et al. 1992), act only over a relatively short period.
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Denitrification is often a major sink for nitrogen in aquatic ecosystems,
and it tends to drive systems toward nitrogen limitation unless counter-
balanced by other processes such as phosphorus adsorption and storage
(Howarth 1988; Seitzinger 1988; Nixon et al. 1996). The overall magni-
tude of denitrification tends to be greater in estuaries than in freshwater
ecosystems, but this may simply be a result of greater nitrogen fluxes
through estuaries (Seitzinger 1988). When expressed as a percentage of
the nitrogen input to the system lost through denitrification, there appears
to be relatively little difference between estuaries and freshwater eco-
systems (Nixon et al. 1996). That is, available evidence indicates that
denitrification tends to drive both coastal marine and freshwater eco-
systems toward nitrogen limitation, with no greater tendency in estuaries.
In fact, the tendency toward nitrogen limitationmbased on this process
alone--might be greater in lakes, since lakes generally have a longer water
residence time, and the percent nitrogen loss through denitrification is
greater in ecosystems having a longer water residence time (Howarth et
al. 1996; Nixon et al. 1996).

A sediment process counteracting the influence of denitrification on
nutrient limitation is phosphorus adsorption. Sediments potentially can
absorb and store large quantities of phosphorus, making the phosphorus
unavailable to phytoplankton and tending to drive the system toward
phosphorus limitation. This process is variable among ecosvstems
(Howarth et al. 1995). At one extreme, little or no phosphorus is adsorbed
by the sediments of Narragansett Bay, and virtually all of the phosphate
produced during decomposition in the sediments is released back to the
water column (Nixon et al. 1980). This, in combination with nitrogen lost
through denitrification, is a major reason that Narragansett Bay is nitro-
gen limited (Figure 3-6; Nixon et al. 1980; Howarth 1988). Caraco et al.
(1989, 1990) suggested that lake sediments have a greater tendency to
adsorb and store phosphorus than do estuarine sediments; if this were
true, this differential process would make phosphorus limitation more
likely in lakes than in estuaries. However, the generali ,ty of a difference in
phosphorus retention between lakes and coastal marine sediments has
vet to be established. It is also important to note that eutrophication may
lead to less denitrification since the coupled processes of nitrification and
denitrification are disrupted in anoxic waters.

Among estuaries, the ability of sediments to adsorb phosphorus is
variable (Howarth et al. 1995), with little or no adsorption occurring in
systems such as Narragansett Bav and almost complete adsorption of
inorganic phosphate in some other systems, such as those along the coast
of the Netherlands (van Raaphost et al. 1988). Chesapeake Bay sediments
show an intermediate behavior, with some of the inorganic phosphorus
released during sediment decomposition being adsorbed and some
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FIGURE 3-6 Schematic diagram showing nutrient regeneration from the sedi-
ments of Narragansett Bay, Rhode Island. Nitrogen and phosphorus enter the
sediments as particulate matter in approximately the Redfield ratio of 16:1. Phos-
phorus mineralized during decomposition is released back to the water column,
whereas much of the mineralized nitrogen is lost through the combined process-
es of nitrification and denitrification (modified from Ni.xon et al. 1980; Howarth
1988).

released to the overlying water (Boynton and Kemp 1985). The reasons
for this difference in behavior among systems are not well understood.
However, there is some indication that the abilitv of coastal marine sedi-
ments-both in tropical and in temperate systemswto adsorb and store
phosphorus decreases as an ecosystem becomes more eutrophic, at least
until they become extremely hypereutrophic, as in the case of some of the
estuaries in the Netherlands (Howarth et al. 1995). For temperate systems,
the lessened abiliW to sorb phosphate as a system becomes more eutrophic
results from decreased amounts of oxidized iron and more iron sulfides
in the sediments; for tropical carbonate systems, the rate of sorption of
phosphate decreases as the phosphorus content of the sediment increases.
These changes result in an increase in phosphorus availabilitv in eutrophic
systems, intensif.ving nitrogen limitation and encouraging the growth of
algae and other organisms (including some heterotrophic organisms, such
as the heterotrophic life stages of Pfiesteria) with high phosphorus
requirements.
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The process of nitrogen fixation clearly has different effects on nutri-
ent limitation in freshwater lakes and coastal marine ecosystems. If a lake
of moderate productivity is driven toward nitrogen limitation, blooms of
heterocystic, nitrogen-fixing cyanobacteria ("blue-green algae") occur,
and these tend to fix enough nitrogen to alleviate the nitrogen shortage
(Schindler 1977; Howarth et al. 1988a). Primary productivity of the lake
remains limited by phosphorus (Schindler 1977). This was demonstrated
experimentally in whole-lake experiments at the Experimental Lakes Area
in northwestern Ontario, where a lake was fertilized with a constant
amount of phosphorus over several years. For the first several years, the
lake also received relatively high levels of nitrogen fertilizer, so that the
ratio of nitrogen:phosphorus of the fertilization treatment was above the
Redfield ratio of 16:1 (by moles). Under these conditions, no nitrogen
fixation occurred in the lake. The regime was then altered so that the lake
received the same amount of phosphorus, but the nitrogen input was
decreased so that the nitrogen:phosphorus ratio of the inputs was below
the Redfield ratio. Nitrogen-fixing organisms quickly appeared and made
up the nitrogen deficit (Schindler 1977; Flett et al. 1980). This response is
a major reason that nitrogen limitation is so prevalent in mesotrophic and
eutrophic lakes (Schindler 1977; Howarth 1988).

Estuaries and eutrophic coastal waters provide a striking contrast to
this behavior. With only a few exceptions anywhere in the world, nitro-
gen fixation by planktonic, heterocystic cyanobacteria is immeasurably
low in mesotrophic and eutrophic coastal marine systems, even when
they are quite nitrogen limited (Home 1977; Doremus 1982; Fogg 1987;
Howarth et al. 1988b; Paerl 1990; Howarth and Marino 1990, 1998). This
major difference in the behavior between lakes and estuaries allows nitro-
gen limitation to cofftinue in estuaries (Howarth 1988; Vitousek and
Howarth 1991).

Much research has been directed at the question of why nitrogen
fixation by planktonic organisms differs between lakes and coastal marine
ecosystems, with much of this focused on single-factor controls, such as
short residence times, turbulence, limitation by iron, limitation by molyb-
denum, or limitation by phosphorus (Howarth and Cole 1985; Paerl 1985;
Howarth et al. 1988a; Howarth et al. 1999; Paerl and Zehr 2000). A g-row-
ing consensus has developed, however, that nitrogen fixation in marine
systems--estuaries, coastal seas, as well as oceanic waters--probably is
regulated by complex interactions of chemical, biotic, and physical factors
(Howarth et al. 1999; Paerl and Zehr 2000). With regard to estuaries and
coastal seas, recent evidence indicates that a combination of slow growth
rates caused by low availabilities of trace metals required for nitrogen
fixation (iron and/or molybdenum) and grazing bv zooplankton and
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benthic animals combine to exclude nitrogen-fixing heterocystic cyano-
bacteria (Figure 3-7; Howarth et al. 1999).

Nitrogen fixation by planktonic cyanobacteria does occur in a few
coastal marine ecosystems, notably the Baltic Sea and the Peel-Harvey
inlet in Australia (Howarth and Marino 1998). In the Baltic, rates of
nitrogen fixation are not sufficient to fully alleviate nitrogen limitation
(Gran~li et al. 1990; Elmgren and Larsson 1997). The reason that nitrogen
fixation occurs in the Baltic but not in most other estuaries and seas remains
disputed (Hellstr6m 1998; Howarth and Marino 1998), but a model based
on the interplay of trace metal availability and grazing as controls on
nitrogen fixation correctly predicts that nitrogen fixation would occur in
the Baltic but not in most estuaries (Howarth et al. 1999); this model result
is driven by the greater availability of trace metals at the low salinity of
the Baltic compared to most estuaries. The reason why nitrogen fixation
occurs in the Peel-Harvey (Lindahi and Wallstrom 1985; Huber 1986), and
also a similar estuary in Tasmania (Jones et al. 1994), remains unknown.
One h,vpothesis is that this is a result of extreme eutrophication, which
has driven these systems anoxic, increasing trace metal availabilitv and
lowering grazing by animals (Howarth and Marino 1998; Howarth et al.
1999). Nitrogen fixation in both estuaries has only begun in the recent
past, and only as they became extremelv eutrophic.

Oceanographic scientists have long believed that phosphorus is the
long-term regulator of primary production in the oceans as a whole
(Redfield 1958; Broecker 1974; Howarth et al. 1995). In this view, nitrogen
limitation can occur in oceanic surface waters, but this is a transient effect
that is made up for by nitrogen fixation over geological time scales.
Recently, Tyrrell (1999) formalized this concept with a simple, 6-variable
model of nutrient cycling and primary production in the world’s oceans.
The basic concept is appealing, if as vet unproven, in that it explains the
strong correlation of dissolved nitrogen and phosphorus compounds over
depth profiles in the oceans.

Based on this conceptual view of the interaction of nitrogen and phos-
phorus over geological time scales, Tyrrell (1999) concluded that coastal
eutrophication is largely a phosphorus problem, and that "removal of
nitrates in the river supply should lead to increased nitrogen fixation, no
significant effects on final nitrate concentrations, and no significant effect
on eutrophication." The Committee on Causes and Management of Coastal
Eutrophication disagrees strongly. While nitrogen fixation in oceanic
waters may alleviate nitrogen deficits over tens of thousands of years,
nitrogen fixation simply does not occur in most estuaries and coastal seas
and does not alleviate nitrogen shortages. Therefore, decreasing nitrogen
inputs to estuaries will not in general lead to increased nitrogen fixation.
The Tyrrell model operates on geological time scales for oceans as the
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~GU~ 3-7 Resets from a simple simulation model desired to show ~e im-
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lakes and es~a~es. (A) Shown are the number of cyanobacterial cells (dashed
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whole, a time scale not applicable to estuaries, coastal seas, and continen-
tal shelves where water residence time varies from less than one day to at
most a few years. Nitrogen fixation does occur in the Baltic Sea, yet even
there the water residence time is on the scale of a few decades, thousands-
fold shorter than the time scale of response by nitrogen fixation in Tyrrell’s
model. While debate continues as to whether or not nitrogen fixation
completely alleviates nitrogen shortages in the Baltic, much evidence
shows that it does not and that much of the Baltic Sea remains nitrogen
limited (Gran~li et al. 1990; Elmgren and Larsson 1997; Hellstr6m 1998;
Howarth and Marino 1998; Savchuck and Wulff 1999).

THE IMPORTANCE OF SILICA AND IRON
IN COASTAL SYSTEMS

Although nitrogen is the element primarily controlling eutrophica-
tion in estuaries and coastal seas, and phosphorus is the element primarily
controlling eutrophication in lakes, other elements can have a major influ-
ence on the community structure of aquatic ecosystems and can influence
the nature of the response to nutrients. A key element in this regard is
silica, an element required by diatoms. The availability of silica in a
waterbody has little or no influence on the overall rate of primary produc-
tion, but when silica is abundant, diatoms are one of the major compo-
nents of the phytoplankton. When silica is in low supply, other classes of
algae dominate the phytoplankton composition.

Inputs of biologically available silica to aquatic svstems come largely
from weathering of soils and sediments. The major human influence on
silica delivery to coastal marine systems is to decrease it, as eutrophica-
tion in upstream ecosystems tends to trap silica before it reaches the coast
(Schelske 1988; Conley et al. 1993; Rabalais et al. 1996; Turner et al. 1998).
Thus, the concentration of silicate in Mississippi River water entering the
Gulf of Mexico decreased by 50 percent from the 1950s to the 1980s (Fig-
ure 3-8), a time during which nitrogen and phosphorus fluxes and con-
centrations increased (Goolsby et al. 1999). Eutrophication in a system
can further decrease silica availability as it is incorporated into diatoms
and stored in bottom sediments, as demonstrated in the Baltic Sea (Wulff
et al. 1990). As discussed in Chapter 4, a decrease in silica availability,
particularly if accompanied by increases in nitrogen, may encourage the
formation of some blooms of harmful algae as competition with diatoms
is decreased (NRC 1993a; Rabalais et al. 1996). As noted bv Smayda
(1989), for all cases where long-term data sets are available on silica avail-
ability in coastal waters, a decrease in silica availabilitv relative to nitro-
gen or phosphorus has been correlated with an increase in harmful algal
blooms.
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FIGURE 3-8 The concentration of dissolved silicate in waters of the Mississippi
River near the Gulf of Mexico from the 1940s into the 1990s. Note the decrease
during the 1950s and 1960s, probably in response to eutrophication in upstream
freshwater ecosystems trapping silicate (modified from Rabalais et al. 1996).

Decreasing silica availability and the consequent lower abundances
of diatoms also lowers organic matter sedimentation and thereby have a
partially mitigating influence on low-oxygen events associated with
eutrophication. In many coastal systems there may, however, still be
sufficient silica to fuel diatom blooms during the critical spring bloom
period when the majority of sedimentation often occurs (Conley et al.
1993; Turner et al. 1998). Further, eutrophication can lead to other com-
plex shifts in trophic structure that might either increase or decrease the
sedimentation of organic carbon (Turner et al. 1998).

Iron is another element that can affect the community composition of
phytoplankton. As discussed in Chapter 4, greater availability of iron
may encourage some harmful algal blooms. In some oceanic waters away
from shore, iron availability appears to be a major control on rates of
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primary production (Martin et al. 1994; Coale et al. 1996). However, there
is no evidence that iron limits primary production in estuaries and coastal
seas (although it may partially limit nitrogen-fixing cyanobacteria in estu-
aries) (Howarth and Marino 1998; Howarth et al. 1999). Although iron
concentrations are lower in estuaries than in freshwater lakes, concentra-
tions in estuaries and coastal seas are far greater than in oceanic waters
(Marino et al. 1990; Schlesinger 1997). The solubility of iron in seawater
and estuarine waters is low, and complexation with organic matter is
critical to keeping iron in solution and maintaining its biological avail-
ability. Eutrophication tends to increase the amount of dissolved organic
matter in water, and therefore may act to increase iron availability. Fur-
thermore, hypoxia and anoxia accompanying eutrophication may enhance
iron availability, in the water column due to iron release from sediments
as the reducing intensity increases (NRC 1993a).
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What Are the Effects of
Nutrient Over-Enrichment?

KEY POINTS IN CHAPTER 4                                                                i

This chapter explores the impacts of nutrient over-enrichment and finds:
~!

¯ The productivity of many coastal marine systems is limited by nutrient availability, ~!
and the input of additional nutrients to these systems increased primary .~,
productivity.

¯ In moderation in some systems, nutrient enrichment can have beneficial impacts
such as increasing fish production; however, more generally the consequences .,
of nutrient enrichment for coastal marine ecosystems are detrimental. Many of ~,
these detrimental consequences are associated with eutrophication. ~

¯ The increased productivity from eutrophication increases oxygen consumption ~
in the system and can lead to low-oxygen (hypoxic) or oxygen-free (anoxic) ii~
water bodies. This can lead to fish kills as well as more subtle changes in ~i
ecological structure and functioning, such as lowered biotic diversity and

.~.~lowered recruitment of fish populations. ~,¯ Eutrophication can also have deleterious consequences on estuaries even !:
when low-oxygen events do not occur. These changes include loss of biotic ~
diversity, and changes in the ecological structure of both planktonic and benthic
communities, some of which may be deleterious to fisheries. Seagrass beds ,~
and coral reefs are particularly vulnerable to damage from eutrophication and
nutdent over-enrichment.

¯ Harmful algal blooms (HABs) harm fish, shellfish, and marine mammals and
pose a direct public health threat to humans. The factors that cause HABs
remain poorly known, and some events are entirely natural. However, nutrient
over-enrichment of coastal waters leads to blooms of some organisms that are
both longer in duration and of more frequent occurrence.

¯ Although difficult to quantify, the social and economic consequences of nutrient
over-enrichment include aesthetic, health, and livelihood impacts.

84
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~ utrient enrichment can have a range of effects on coastal
systems. On occasion, in some ecosystems moderate nutrient
enrichment can be beneficial because increased primary produc-

tion can lead to increased fish populations and ha~’est (Jorgensen and
Richardson 1996; Nixon 1998). Far more often, when nutrient enrichment
is sufficiently great, the effects are detrimental. In some cases, even small
increases in nutrient inputs can be quite damaging to certain types of
ecosystems, such as those particularly susceptible to changed conditions
(e.g., coral reefs).

Direct and indirect ecological impacts of nutrient enrichment include
increased primary, productivity, increased phytoplankton biomass, reduc-
tion in v~ater clarity, increased incidences of low oxygen events (hypoxia
and anoxia), and changes in the trophic structure, trophic interactions,
and trophodynamics of phytoplankton, zooplankton, and benthic com-
munities. Harmful algal blooms mav become more frequent and exten-
sive. Coral reefs and submerged macrophytic vegetation, such as seagrass
beds and kelp beds, may be degraded or destroyed. Fish kills mav occur,
and more importantly, subtle changes in ecological structure may lead to
lowered fishery, production. Generally, nutrient overoenrichment leads to
ecological changes that decrease the biotic diversity of the ecosystem.

The ecological effects of nutrient over-enrichment can have societal
impacts as well, although the economic consequences are generally diffi-
cult to quantify. These include aesthetic impacts, such as loss of visuallv
exciting coral reefs and seagrass beds, as well as production of noxious
odors and unappealing piles of algal detritus on beaches. Fishery re-
sources can be damaged or lost. Human health is threatened by accumu-
lation of toxins in shellfish. Property can be devalued. This chapter
summarizes the societal impacts of nutrient enrichment.

ECOLOGICAL EFFECTS

Increased Primary Productivity

As discussed earlier in this report, eutrophication is a process of
increasing organic enrichment of an ecosystem where the increased rate
of supply of organic matter causes changes to that system (Nixon 1995).
This increased rate of supply is driven by primary productivity. Primary
productivity is affected by a variety of factors, including light availability,
nutrients, and grazing mortality. The interplay of these factors determines
how a coastal marine ecosystem will respond to nutrient additions. (These
and other factors that determine an estuary’s sensitivity to eutrophication
are discussed in detail in Chapter 6.) For many systems, primary produc-
tivity is limited largely by nutrient availability, and in these systems
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increasing the nutrient input increases the primary productivity rate and
often the phytoplankton biomass. As explained in Chapter 3, in the
majority of coastal systems--at least in the temperate zone---nitrogen is
the element most limiting of primary productivity; consequently, rates of
primary production and standing stock of phytoplankton biomass are
often directly related to nitrogen inputs.

As noted in a previous report from the National Research Council
(NRC 1993a), planners and managers now are often at a disadvantage
because "no guidelines exist by which to determine whether coastal
marine ecosystems are in fact eutrophic." That report goes on to recom-
mend that coastal eutrophication be judged by some measure of the rela-
tionship.between phytoplankton biomass (as represented by chlorophyll
concentrations) and trophic status, the same approach that is generally
used by limnologists for freshwater lakes. Adoption of such an approach
would lead to the conclusion that "few estuaries are oLigotrophic, manv
are mesotrophic, and manv are extremely eutrophic" (NRC 1993a).

Other authors have suggested similar approaches. For instance,
Jaworski (1981) has suggested a lake-based framework of nutrient-loading
guidelines that, if met, would tend to keep most estuaries from becoming
eutrophic. However, demonstrable harm from human-increased nutrient
loading to estuaries has occurred in some svstems even when the load-
ings were low enough not to be called eutrophic by these standards (NRC
1993a).

Nixon (1995) suggested another set of guidelines--these based on
measured rates of primary production--for determining whether an estu-
ary is eutrophic. In this classification scheme, estuaries with productivity
between 300 and 500,g C m-~- yr-1 would be considered eutrophic, while
those with productivities greater than 500 g C m-2 yr-1 would be consid-
ered hypereutrophic. These guidelines, too, lead to the conclusion that
many estuaries are eutrophic or even hypereutrophic.

Increased Oxygen Demand and Hypoxia

Eutrophication is accompanied by an increased demand for oxygen.
Some of this increased oxygen demand is due to the greater respiration of
the increased biomass of plants and animals that are supported in the
nutrient-loaded ecosystem. Much of it is often due to respiration of bacte-
ria (in both the water column and sediments) that consume the organic
matter produced by the greater plant production. If the loss of oxygen
caused by increased respiration is not offset by the direct introduction of
additional oxygen by photosynthesis or mixing processes, then hypoxia
or anoxia occurs. Biologists generally refer to the situation where some
oxygen is present but where dissolved oxygen levels are less than or
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equal to 2.0 milligrams per liter (mg 1-1) as hypoxia. Anoxia is the com-
plete absence of oxygen.

Hypoxia and anoxia are more likely to occur in summer because
warming of the water column can lead to stratification and the formation
of a barrier that prevents the introduction and mixing of oxygen from
surface waters. Also, the solubility of oxygen decreases and oxygen
demand (respiration rate) generally increases as temperature increases.

As noted earlier, manv studies of the biological impacts of reduced
dissolved oxygen concentrations have used 2.0 mg 1-1 as the cut off for
designating conditions as hypoxic (e.g., Pihl et al. 1991, 1992; Schaffner et
al. 1992), because below this threshold there are severe declines in the
diversity, and abundance of species in the systems. There is evidence,
however, that 2.0 mg 1-1 may not be a universal threshold. For example,
the results of a study of biological resources in Long Island Sound, New
York, revealed that 3.0 mg 1-1 was the threshold level for finfish and squid
(Howell and Simpson 1994). A study of the benthic community in Corpus
Christi Bay, Texas, indicated that dissolved oxygen concentrations less
than 3.0 mg 1-1 should be the operational definition of h~vpoxia in that
system (Ritter and MontagTta 1999), and that a single value of dissolved
oxygen as a water quality standard for estuarine waters may not be
appropriate.

Many states have standards for dissolved oxygen levels in aquatic
systems that are well above the limits to hypoxia.used define TheFlorida
Department of Environmental Protection mandates that the average level
of dissolved oxygen that must be maintained in marine waters designated
for the commercial harvest of shellfish, recreation, and for the mainte-
nance of healthy fish and wildlife is greater than 5.0 mg 1-1 in a 24-hour
period and never legs than 4.0 mg 1-1. Although this level mav seem
conservative, in the absence of detailed information for a system it may be
appropriate.

The occurrence of hypoxic and anoxic bottom waters, particularly in
the coastal zone, has become a major concern in recent years because it
appears that the frequency, duration, and spatial coverage of such condi-
tions have been increasing, and this increase is thought to be related to
human activities (Diaz and Rosenberg 1995). Zones of reduced oxygen
can disrupt the migratory patterns of benthic and demersal species, lead
to reduced growth and recruitment of species, and cause large kills of
commercially important invertebrates and fish (NRC 1993a). Such condi-
tions can also lead to an overall reduction in water quality, therebv affect-
ing other coastal zone activities such as swimming and boating. Reports
of a "dead zone," an extensive area of reduced oxygen levels covering an
expanse originally of some 9,500 km2 in the Gulf of Mexico (Rabalais et al.
1991), have focused attention on the problem of coastal zone hypoxia. By
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the summer of 1999, the hypoxic area in the Gulf of Mexico had grown to
an area of 20,000 km2 (Rabalais personal communication).

Researchers studying the Chesapeake Bay have said since the 1980s
that the occurrence of hypoxic and anoxic bottom waters has increased in
association with nutrient inputs (Taft et al. 1980; Officer et al. 1984). More
recent studies examined pollen distribution, diatom diversity, and the
concentration of organic carbon, nitrogen, sulfur, and acid-soluble iron in
sediment cores from the mesohaline portion of the bay (Cooper and Brush
1991). The cores represented a 2,000-year history of the bay. Changes in
the concentration of organic components and pollen abundance coincided
with the new settlement by Europeans in the late 1700s. This period was
marked l~y major land clearing in the watershed, which likely promoted
increases rates of sedimentation, mineralization, and nitrification, and an
increase in agricultural activity and the use of manures. Analysis of the
sediment cores indicated a shift in the phytoplankton community from
centric to pennate diatoms for this time period, and this was interpreted
as evidence of increased nutrient input to the bay. This historical perspec-
tive indicates a role for nutrients in the occurrence of h.wpoxia in Chesapeake
Bay. As discussed in Chapter 5, the input of nutrients to Chesapeake Bay
has probably accelerated even more in the last several decades due to
increased use of inorganic fertilizer and increased combustion of fossil
fuels and the resulting atmospheric deposition of nitrogen.

The northern Adriatic Sea and northern Gulf of Mex.ico are two other
coastal systems that have experienced increasing episodes of hypoxia
(Justic et al. 1993; Turner and Rabalais 1994). Both systems are affected by
river flow, the Po River in the case of the former and the Mississippi River
in the latter. In both systems researchers have documented a seasonal
increase in primary l~roductivity in surface waters that was related to
nutrients and river flow; this increase was followed bv hypoxia in the
bottom waters. The hypoxia onset, however, lagged peak river flow in
the Gulf of Mexico and Adriatic Sea by two and four months, respec-
tively. This difference in the lag period was ascribed to greater depth of
the water column in the Adriatic Sea and differences in the downward
flux of organic matter. Again, the evidence showed that the introduction
of new nutrients in the river flow contributed to the development of
hypoxia in these systems, but stratification of the water column was a
necessary condition.

There also is evidence that increased nutrient loading has contributed
to the occurrence of hypoxia in Florida Bay and the Florida Keys (Lapointe
at al. 1990; Lapointe and Clark 1992). The most severe cases of h,vpoxia
were found in the canal and seagrass systems closest to the discharge
areas. Increased nitrogen levels were associated with increased growth of
nutrient-limited phytoplankton, whereas high levels of soluble reactive P
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were associated with increased growth of macroalgae and tropical sea-
grasses. Lapointe and Matzie (1996) showed that episodic rainfall events
led to higher submarine discharge rates that were followed within days
by hypoxic oxygen levels.

Shifts in Community Structure Caused by Anoxia and Hypoxia

The occurrence of hypoxic and anoxic bottom waters may also lead to
shifts in benthic and pelagic community structure due to the mortality of
less mobile or more sensitive taxa, reduction of suitable habitat, and shifts
in predator-prey interactions (Diaz and Rosenberg 1995). Hypoxia plays
a major .role in the structuring of benthic communities because species
differ in the sensitivity to oxygen reduction (Diaz and Rosenberg 1995).
The response of species to reduced oxygen availability also depends on
the frequency and duration of these events. With shor~ bouts of hypoxia,
some large or very motile species are able to adjust to or move awav from
the stress.

Hypoxia tends to shift the benthic community from being dominated
by large long-lived species to being dominated by smaller opportunistic
short-lived species (Pearson and Rosenberg 1978). In addition, recurring
hypoxia may limit successional development to colonizing communities.
In such systems more organic matter is available for remineralization by
the microbial community. This can decrease the amount of energy avail-
able for benthic recruitment when hypoxia and anoxia disappears. Zoo-
plankton that normally vertically migrate into bottom waters during the
day may be more susceptible to fish predation if they are forced to restrict
their activity, to the oxic surficial waters. Roman et al. (1993) concluded
that the vertical distribution of copepods in the Chesapeake Bay was
altered by the presence of hypoxic bottom waters. Moreover, an hypoxic
or anoxic bottom layer may constitute a barrier that de-couples the life
cycle of pelagic species (e.g., diatoms, dinoflagellates, and copepods) that
have benthic resting stages (Marcus and Boero 1998).

In a controlled eutrophication experiment (Doering et al. 1989), the
structure of the zooplankton community was affected bv the presence or
absence of an intact benthic community. In the absence o~ an intact benthic
community, holoplanktortic forms, especially higher level predators,
dominated, whereas meroplanktonic forms were more evident in the pres-
ence of an intact benthic community. Although the data did not identify
the mechanism behind these shifts, the differences likely reflected alter-
ations in the coupling of the benthic and pelagic environments (nutrient
as well as life cycle linkages) (Marcus and Boero 1998).

Changes in predator-prey interactions in the water column can also
lead to shifts in energy flow. Increased fish predation on zooplankton can
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release grazing pressure on the phytoplankton and increase the deposi-
tion of organic matter to the sediments. If the duration and severity of the
hypoxia is not sufficient to cause mortality of the macrobenthos, the
increased supply of organic matter to the benthic system could fuel the
growth of benthic fauna and demersal fish populations at the expense of
pelagic fisheries. On the other hand, extended hypoxic and anoxic events
could lead to the demise of the macrobenthos and the flourishing of
bacterial mats. The loss of burrowing benthic organisms that irrigate the
sediments and the presence of an extensive bacterial community mav
alter geochemical cycling an.d energy flow between the benthic and pelagic
systems (Diaz and Rosenberg 1995). For example, the flux of nitrogen out
of the se¢liments is affected by the rates of nitrification and denitrification,
and these processes depend on the naturally oxic and anoxic character of
the sediments.

Changes in Plankton Community Structure Caused Directly by
Nutrient Enrichment

Nutrient over-enrichment can also change ecological structure
through mechanisms other than anoxia and hypoxia. Phytoplankton
species have wide differences in their requirements for and tolerances of
major nutrients and trace elements. Some species are well adapted to
low-nutrient conditions where inorganic compounds predominate, whereas
others thrive only when major nutrient concentrations are elevated or
when organic sources of nitrogen and phosphorus are present. Uptake
capabilities of major nutrients differ by an order of magnitude or more,
allowing the phytoplankton community to maintain production across a
broad range of nutrfent regimes. A decrease in silica availability in an
estuary and the trapping of silica in upstream eutrophic freshwater eco-
systems can occur as a result of eutrophication and thus nitrogen and
phosphorus over-enrichment. This decrease in silica often limits the
growth of diatoms or causes a shift from heavily silicified to less silicified
diatoms (Rabalais et al. 1996). Given these changes in the cycling of
nitrogen, phosphorus, and silica, it is no surprise that the phytoplankton
community composition is altered by nutrient enrichment (Jorgensen and
Richardson 1996).

The consequences of changes in phytoplankton species composition
on grazers and predators can be great, but in general these are poorly
studied. As noted by Jorgensen and Richardson (1996):

Any eutrophication induced change in the species composition of the
phytoplankton community which leads to a change in size structure of
the phytoplankton community will potentially affect energy flow in the
entire ecosystem. Thus, eutrophication can, at least in theory, play an
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important role in dictating whether the higher trophic levels in a given
system are dominated by marketable fish or by jellyfish .... Little is
actually known about the effects of eutrophication on the size structure
of the phytoplankton community under various conditions, but thLs is
an area that warrants further research.

In particular, a change from diatoms toward flagellates, which may
tend to result during eutrophication as the silica supply is diminished,
may be deleterious to food webs supporting marketable forms of finfish
(Greve and Parsons 1977). On the other hand, if the silica supply remains
high enough, moderate eutrophicaton can encourage more growth by
diatoms.and lead to higher fish production (Doering et al. 1989; Hansson
and Rudstam 1990).

Looking beyond the major nutrients, it is also evident that phyto-
plankton species have variable requirements for nutritional trace elements
or have different tolerances for toxic metals (Sunda 1989), and the effects
of these elements can be affected by dissolved organic matter (DOM)
concentrations. One example of this effect is seen with copper, which is
highly toxic to marine organisms and is often significantly elevated in
harbors and estuaries due to anthropogenic inputs. Copper is strongly
bound to organic chelators in seawater, and this lowers copper’s biologi-
cal availability and consequently its toxicity (Sunda 1989). Moffett et al.
(1997) studied copper speciation and cyanobacterial distribution and
abundance in four harbors subject to varying degrees of copper contami-
nation from anthropogenic sources. Cell densities of cyanobacteria, one

most copper-sensitive groups of phytoplankton, declined drasti-of the
cally in high copper waters compared to adjacent unpolluted waters.
Because of the variability in the concentrations of the natural organic
ligands that bind the copper, relatively small changes in the total copper
concentration (7 to 10 times) among the study sites were associated with
much larger (greater than 1000 times) changes in the free Cu2÷ activity, the
biologically available form.

The bioavailability of metals such as iron also can be affected by
human activities, including nutrient pollution and the resulting eutrophi-
cation, and this in turn can affect phytoplankton species composition and
thus ecosystem structure and function. Iron is an essential element for
algae, and is required for electron transport, oxygen metabolism, nitrogen
assimilation, and DNA, RNA, or chlorophyll synthesis. Organic ligands
are needed to keep iron in solution at the pH of seawater, as iron hvdroxides
have extremely low solubility and tend to transform into stable crystalline
forms that do not directly support algal growth. DOM plays a critical role
in enhancing the bioavailability of iron in seawater. A variety of factors
can affect DOM levels in estuaries and coastal systems, but in general
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eutrophication results in higher DOM levels--due to higher levels of pri-
mary production, leakage of DOM from phytoplankton, release as phyto-
plankton are eaten or decompose--with concomitant changes in iron
availability.

Although the potential impacts of nutrient enrichment on phyto-
plankton community structure in the field seem obvious, there are few
well-documented examples. This is because the changes in communitv
structure often are gradual and easily obscured bv fluctuations in other
controlling factors, such as temperature, light, or physical forcings.

Long-term data sets offer another insight into possible changes since
they allow sustained trends to be detected in spite of short-term variability
caused by weather or other environmental forcingso For example, a 23-
year time series off the German coast documented the general enrichment
of coastal waters with nitrogen and phosphorus, as well as a four-fold
increase in the nitrogen:silicon and phosphorus:silicon ratios (Radach et
al. 1990). This was accompanied by a striking change in the composition
of the phytoplankton community, as diatoms decreased and flagellates
increased more than ten-fold. Other data from nearbv regions showed a
change in the phytoplankton species composition accompanying a shift in
the nitrogen:phosphorus supply ratio along the Dutch coast (Cadge 1990),
as well as increased incidence of summer blooms of the marine haptophyte
Phaeocystis after a shift from phosphorus-limitation to nitrogen-limitation
(Riegrnan et al. 1992). Nutrient status, particularly phosphorus-limitation,
is now believed to be a major factor driving colony formation in this
genus. Experiments performed with cultures of Phaeocystis demonstrate
that free-living solitary cells outcompete the more harmful colonial forms
in ammonium- and p_hosphate-limited conditions, whereas colonies domi-
nate in nitrate-replete cultures. This suggests that free-living Phaeocystis
cells would be prevalent in environments that are regulated by regener-
ated nitrogen, whereas colonial forms would require a nitrate supply and
thus would be associated with "new" nitrogen such as that supplied bv
pollution.

Another long-term perspective on nutrient enrichment on phyto-
plankton community structure is seen in recent data examining the abun-
dance of dinoflagellate cysts in bottom sediments of Oslofjord, Norwav
(Dale et al. 1999). Dinoflagellate cysts are an important group of micro-
fossils used extensively for studying the biostratigraphy and paleoecology
of sediments. In this study, dinoflagellate cyst records were analyzed
from sediment cores that covered a period of anthropogenic nutrient
enrichment that began in the mid- to late-1800s, was heaviest from 1900 to
the 1970s, and then diminished from the mid-1970s to the present. Over
the period of nutrient and organic enrichment, cyst abundance in the
sediments doubled and a marked increase in one species in particular,
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Lingulodinium machaerophorum (=Gonyaulax polyedra), from less than 5 per-
cent to around 50 percent of the assemblage was noted. In the core con-
sidered most representative of general water quali ,ty in the inner fjord
(Figure 4-1), these trends reversed back to pre-industrial levels during the
1980s and 1990s when improved sewage treatment took effect. Other
changes in the phytoplankton community no doubt occurred that were
not revealed with this approach, but the cyst record nevertheless demon-
strates substantial changes in the abundance and composition of a major
phytoplankton class.

Although at times changes in community structure are directlv the
result of nutrient enrichment, sometimes they are an indirect rest~lt of
other changes caused by increased nutrients. For instance, a change in the
phytoplankton community in the form of selection for different species
can be caused directly by increased nitrogen. On the other hand, a change
in phytoplankton community structure can be caused indirectlv bv in-
creased nitrogen, because higher levels of nitrogen increase productivi~:,
which increases dissolved organic carbon, which in turn causes changes
in the community structure. Generallv it is difficult to determine whether
community structure changes are direct or indirect.

Harmful Algal Blooms

Among the thousands of species of microscopic algae at the base of
the marine food web are a few dozen that produce potent toxins or that
cause harm to humans, fisheries resources, and coastal ecosystems. These
species make their presence known in many ways, ranging from massive
blooms of cells that discolor the water, to dilute, inconspicuous concen-
trations of ceils noticed only because of the harm caused by their highly
potent toxins. The impacts of these phenomena include mass mortalities
of wild and farmed fish and shellfish, human intoxications or even death
from contaminated shellfish or fish, alterations of marine trophic struc-
ture through adverse effects on larvae and other life history stages of
commercial fisheries species, and death of marine mammals, seabirds,
and other animals.

"Blooms" of these algae are sometimes called red tides, but are more
correctly called HABs, and are characterized by the proliferation and
occasional dominance of particular species of toxic or harmful algae. As
with most phytoplankton blooms, this proliferation results from a combi-
nation of physical, chemical, and biological mechanisms and interactions
that are, for the most part, poorly understood. HABs have one feature in
common, however; they cause harm either due to their production of
toxins or to the way the cells’ physical structure or accumulated biomass
affect co-occurring organisms and alter food web dynamics. This descrip-
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FIGURE 4-1 Water quality in Oslofjord, Norway, as indicated by the changes in
the proportions of dinoflagellate cysts in sediment cores. The left pane! shows
the concentrations of all cysts combined, the middle panel shows the concentra-
tion of the three most important species (Lingulodinium machaerophorum, Opercu-
lodinium centrocarpum, and Peridinium faeroense), and the right panel shows the
relative abundance of those species in percent. Eutrophication of Oslofjord
resulted in a doubling of total cvst abundance and bv a marked increase in
L. machaerophorum from less than five percent to nearlv ~0 percent of the assem-
blage. These trends reversed with improved water qudlity in the 1980s and 1990s
(modified from Dale et al. 1999).
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tor applies not only to microscopic algae but also to benthic or planktonic
macroalgae that can proliferate and cause major ecological impacts, such
as the displacement of indigenous species, habitat alteration, and oxygen
depletion. The causes and effects of macroalgal blooms are similar in
many ways to those associated with harmful microscopic phytoplankton
species.

HAB phenomena take a variety of forms. One major category of
impact occurs when toxic phytoplankton are filtered from the water as
food by shellfish that then accumulate the algal toxins to levels that can be
lethal to humans or other consumers. These poisoning syndromes have
been given the names paralytic, diarrhetic, neurotoxic, and amnesic shell-
fish poisoning (PSP, DSP, NSP, and ASP). A National Research Council
report (NRC 1999b) summarized the myriad human health problems asso-
ciated with toxic dinoflagellates. In addition to gastrointestinal and neuro-
logical problems associated with the ingestion of contaminated seafood,
respiratory and other problems may arise from toxins that are released
directly into seawater or become incorporated in sea spray. Whales, por-
poises, seabirds, and other animals can be victims as we!l, receiving toxins
through the food web from contaminated zooplankton or fish.

Another ,type of HAB impact occurs when marine fauna are killed by
algal species that release toxins and other compounds into the water or
that kill without toxins by physically damaging gills. Farmed fish mor-
talities from HABs have increased considerably in recent years, and are
now a major concern to fish farmers and their insurance companies. The
list of finfish, shellfish, and wildlife affected by algal toxins is long and
diverse (Anderson 1995) and accentuates the magnitude and complexity
of the HAB phenom,ena. In some ways, however, this list does not ade-
quately document the scale of toxic HAB impacts, as adverse effects on
viability, growth, fecundity, and recruitment can occur within different
trophic levels, either through toxin transmitted directlv from the algae to
the affected organism or indirectly through food web transfer. This is
because algal toxins can move through ecosystems in a manner analogous
to the flow of carbon or energy.

Yet another HAB impact is associated with blooms that are of suffi-
cient density to cause dissolved oxygen levels to decrease to harmful
levels as large quantities of algal biomass fall to the sediment and decay
as the bloom declines. Oxygen levels can also drop to dangerous levels in
"healthy" blooms due to algal respiration at night. Estuaries and near-
shore waters are particularly vulnerable to low dissolved oxygen prob-
lems during warm summer months, especially in areas with restricted
flushing.

One of the explanations given for the increased incidence of HAB
outbreaks worldwide over the last several decades is that these events are
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a reflection of pollution and eutrophication in estuarine and coastal waters
(Smayda 1990). Some experts argue that this is evidence of a fundamental
change in the phytoplankton species composition of coastal marine eco-
systems due to the changes in nutrient supply ratios from human activities
(Smayda 1990). This is clearly true in certain areas of the world where
pollution has increased dramatically. It is perhaps real, but less evident,
in areas where coastal pollution is more gradual and unobtrusive. A
frequently cited dataset from an area where pollution is a significant factor
is from Tolo Harbor in Hong Kong, where population ~owth in the water-
shed grew six-fold between 1976 and 1986. During that time, the number
of observed red tides increased eight-fold (Lam and Ho 1989). The under-
lying mechanism is presumed to be increased nutrient loading from pol-
lution that accompanied human population growth. A similar pattern
emerged from a long-term study of the Inland Sea of Japan (Box 4-1).

Both the Hong Kong and Island Sea of Japan examples have been
criticized, since both could be biased bv changes in the numbers of ob-
servers through time, and both are tabulations of water discolorations
from algal blooms, rather than just toxic or harmful episodes. Never-
theless, the data demonstrate that coastal waters receiving industrial,
agricultural, and domestic effluents, which frequently are high in plant
nutrients, do in fact experience a general increase in algal growth.

Nutrients can stimulate or enhance the impact of toxic or harmful
species in several ways. At the simplest level, toxic phytoplankton may
increase in abundance due to nutrient enrichment but remain as the same
relative fraction of the total phytoplankton biomass (i.e., all phytoplankton
species are stimulated equally by the enrichment). In this case, we would
see an increase in HAB incidence, but it would coincide with a general
increase in algal biomass. Alternatively, some contend that there has
been a selective stimulation of HAB species by nutrient pollution. This
view is based on the nutrient ratio hypothesis (Smayda 1990), which
argues that environmental selection of phytoplankton species has occurred
because human activities have altered nutrient supply ratios in ways that
favor harmful forms. For example, diatoms, the vast majority of which
are harmless, require silicon in their cell walls, whereas most other phyto-
plankton do not. As discussed in Chapter 3, silica availability is generally
decreased by eutrophication. In response to nutrient enrichment with
nitrogen and phosphorus, the nitrogen:silicon or phosphorus:silicon ratios
in coastal waters have increased over the last several decades.

Diatom growth in these waters will cease when silicon supplies are
depleted, but other phytoplankton classes (which have more toxic species)
can continue to proliferate using the "excess" nitrogen and phosphorus.
The massive blooms of Phaeocystis that have occurred with increasing
frequency along the coast of western Europe are an example of this phe-
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BOX 4-1
Red Tides and Eutrophication in the Inland Sea of Japan

A prominent example of the link between eutrophication and increased HABs is
seen in a long-term data set of red tides in the Inland Sea of Japan. As Japanese
industrial production grew rapidly in the late 1960s and eady 1970s, pollution of
coastal waters also increased. Currently, the number of visible red tides increased
from 44 per year in 1960 to more than 300 a decade later, matching the pattern of
increased nutrient loading from pollution (Figure 4-2). Japanese authorities insti-
tuted effluent controls in the eady 1970s through the Seto Inland Sea Law, result-
ing in a 70 pement reduction in the number of red tides that has persisted to this
day (Okaichi 1997).

100
1 t t I 400

Industrial Production
Seto Inland Sea Law--..

(LSlS;
300

100

0 0
1950 t960 1970 1980 1990 2000

FIGURE 4-2 Changes in the number of visible red tides in the Inland Sea of
Japan, 19~0-1990 (O~aichi 1997; used w~lh permission from Terra ScienthSc
Publishing).
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nomenon (Lancelot et al. 1998). Other examples include the fish kil_Ling
blooms of Chattonella species, which have caused millions of dollars of
damage in the Seto Inland Sea, though the frequency and severity of these
outbreaks has decreased since pollution loading was reduced and eutrophi-
cation abated somewhat (Okaichi 1997).

Another frequently cited example of the potential linkage between
HABs and pollution involves the recently discovered "phantom" dino-
flagellate Pfiesteria. In North Carolina estuaries and in the Chesapeake
Bay, this organism has been linked to massive fish kills and to a varietv of
human health effects, including severe learning and memory problems
(Burkholder and Glasgow 1997). A strong argument is being made that
nutrient pollution is a major stimulant to outbreaks of Pfiesteria or
Pfiesteria-like organisms because the organism and associated fish kills
have occurred in watersheds that are heavily polluted by hog and chicken
farms and by municipal sewage. The mechanism for the stimulation
appears to be two-fold. First, Pfiesteria is able to take up and use some of
the dissolved organic nutrients in waste directly (Burkholder and Glasgow
1997). Second, this adaptable organism can consume algae that have
grown more abundant from nutrient over-enrichment. Even though the
link between Pfiesteria outbreaks and nutrient pollution has not been fullv
proven, the evidence is strong enough that legislation is already in vari-
ous stages of development and adoption to restrict the operations of hog
and chicken farms in order to reduce nutrient loadings in adjacent water-
sheds. Pfiesteria has thus provided the justification needed by some agen-
cies to address serious and long-standing pollution discharges by
nonpoint sources, which heretofore have avoided regulation.

Degradation of Seagrass and Algal Beds and Formation of
Nuisance Algal Mats

Many coastal waters are shallow enough that benthic plant communi-
ties can contribute significantly to autotrophic production if sufficient
light penetrates the water column to the seafloor. In areas of low nutrient
inputs, dense populations of seagrasses and perennial macroalgae (includ-
ing kelp beds) can attain rates of net primary production that are as high
as the most productive terrestrial ecosystems (Charpy-Roubaud and
Sournia 1990). These perennial macrophytes are less dependent on water
column nutrient levels than phytoplankton and ephemeral macroalgae,
and light availability is usually the most important factor controlling their
growth (Sand-Jensen and Borum 1991; Dennison et al. 1993; Duarte 1995).
As a result, nutrient enrichment rarely stimulates these macrophyte popu-
lations, but instead causes a shift to phytoplankton or bloom-forming
benthic macroalgae as the main autotrophs. Fast-growing micro- and
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macroalgae with rapid nutrient uptake potentials can replace seagrasses
as the dominant primary producers in enriched systems (Duarte 1995;
Hein et al. 1995). The biotic diversity of the community generally decreases
with these nutrient-induced changes (Figure 4-3A&B).

Over the last several decades, nuisance blooms of macroalgae
("seaweeds") in association with nutrient enrichment have been increas-
ing along many of the world’s coastlines (Lapointe and O’Connell 1989).
Phytoplankton biomass and total suspended particles increase in nutrient-
enriched waters and reduce light penetration through the water column
to benthic plant communities. Epiphytic microalgae become more abun-
dant on seagrass leaves in eutrophic waters and contribute to light attenu-
ation at the leaf surface, as well as to reduced gas and nutrient exchange
(Tomasko and Lapointe 1991; Short et al. 1995; Sand-Jensen 1977). Ephem-
eral benthic macroalgae have light requirements that are significantly less
than either seagrasses or perennial macroalgae, and also can shade peren-
nial macrophytes such as seagrasses and contribute to their decline
(Ivlarkager and Sand-Jensen 1990; Duarte 1995). These nuisance algae are
typically filamentous (sheet-like) forms (e.g., Ulva, Cladophora, ChaetoTnorpha)
that can accumulate in extensive thick mats over the seagrass or sediment
surface, and this can lead to destruction of these submerged aquatic
seagrass systems. Massive and persistent macroalgal blooms ultimatelv
displace seagrasses and perennial macroalgae through shading effects
(Valiela et al. 1997). The nuisance algae also wash up on beaches, creating
foul-smelling piles.

In addition to shading, seagrass distribution in eutrophic waters is
influenced by increased sediment sulfide concentrations resulting from
decomposition in anoxic organic-rich sediments. Elevated sediment sul-
fide has been shown experimentally to reduce both light-limited and light-
saturated photosynthesis, as well as to increase the minimum light
requirements for survival (Goodman et al. 1995). Both effects interact
with increased light attenuation to decrease the depth penetration of
seagrasses in eutrophic waters.

Decreased photosynthetic oxygen production at all light levels also
reduces the potential for oxygen translocation and release to the rhizo-
sphere, and creates a positive feedback that reduces sulfide oxidation
around the roots, further elevating sediment sulfide levels. In Florida,
chronic sediment hypoxia and high sediment sulfide concentrations have
been associated with the decline of the tropical seagrass Thalassia
testudinum (Robblee et al. 1991). Sulfide also may reduce growth and
production of seagrasses by decreasing nutrient uptake and plant energy
status, as has been shown for salt marsh grasses (Bradley and Morris
1990, Koch et al. 1990).

Declines in seagrass distribution caused by decreased light penetra-
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FIGURE 4-3 (A) The bottom-dwelling plants of a marine ecosvstem that received
natural rates of nitrogen addition. Note the high diversity, of these plants and
their spacing. (B) The bottom-dwelling plants of a marine ecosystem that received
high rates of nitrogen input. Note that there are few plant species, and that the
leaves of these are covered with a thick laver of algae (photos by R. Howarth;
Vitousek et al. 1997).
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tion in deeper waters or changes in community composition prompted by
the proliferation of benthic macroalgae in shallower waters will have
significant trophic consequences. Seagrass roots and rhizomes stabilize
sediments, and their dense leaf canopy promotes sedimentation of fine
particles from the water column. Loss of seagrass coverage increases
sediment resuspension and causes an efflux of nutrients from the sedi-
ment to the overlying water that can promote algal blooms. Seagrasses
also provide food and shelter for a rich and diverse fauna, and reduced
seagrass depth distribution or replacement by macroalgal blooms will
result in marked changes in the associated fauna (Thayer et al. 1975; Norko
and Bonsdorff 1996).

In at:tdition, where mass accumulations of macroalgae occur, their
characteristic bloom and die-off cycles influence oxygen d,vnamics in the
entire ecosystem. As a result, eutrophic shallow estuaries and lagoons
often experience frequent episodic oxygen depletion throughout the water
column rather than the seasonal bottom-water anoxia that occurs in strati-
fied, deeper estuaries (Sfriso et al. 1992; D’Avanzo and Kremer 1994).
Benthic macroalgae also uncouple sediment mineralization from water
column production by intercepting nutrient fluxes at the sediment-water
interface (Thybo-Christesen et al. 1993; McGlathery et al. 1997) and can
outcompete phytoplankton for nutrients (Fong et al. 1993). Except during
seasonal macroalgal die-off events in these shallow systems, phytoplankton
production is typically nutrient-limited and water column chlorophyll
concentrations are uncharacteristically low despite high nutrient loading
(Sfriso et al. 1992).

Coral Reef Destruction

Coral reefs are among the most productive and diverse ecosystems in
the world. They grow as a thin veneer of living coral tissue on the outside
of the hermatypic (reef-forming) coral skeleton. The world’s major coral
reef ecosystems are found in nutrient-poor surface waters in the tropics
and subtropics. Early references to coral reef ecosystems preferring or
"thriving" in areas of upwelling or other nutrient sources have since been
shown to be incorrect (Hubbard, D. 1997). Rather, high nutrient levels
generally are detrimental to "reef health" (Kinsey and Davies 1979) and
lead to phase shifts away from corals and coralline algae toward domi-
nance by algal turf or macroalgae (Lapointe 1999). For example, some
offshore bank reefs in the Florida Keys that contained more than 70 per-
cent coral cover in the 1970s (Dustan 1977) now have only about 18 per-
cent coral cover; turf and macroalgae now dominate these reefs, account-
ing for 48 to 84 percent cover (Chiappone and Sullivan 1997). Reduced
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herbivory, either caused by disease or overfishing, also can lead to in-
creases in macroalgal cover and reduced coral abundance.

Because the growth rates of macroalgae under the high light intensi-
fies and warm temperatures found in coral reef waters are highly depen-
dent on the concentration of the growth-limiting nutrient (typically either
nitrogen or phosphorus), even slight increases in ambient dissolved nutri-
ent concentrations can lead to expansion of algae at the expense of coral.
Standing stock concentrations are not the best indicators of nutrient avail-
ability because they do not take into account turnover times of nutrient
pools (Howarth 1988), but in a comparative sense they can provide infor-
mation on trends in ambient nutrient conditions. In a review of eutrophi-
cation off coral reefs in Kaneohe Bay, Hawaii, fringing reefs in Barbados,
and the Great Barrier Reef, Bell (1992) found that macroalgae tended to
dominate coral communities at reported dissolved inorganic nitrogen
(DIN) concentrations above 1.0 ~tM and 0.2 ~M soluble reactive phosphorus
(SRP). Macroalgae also have became the dominant space-occupying organ-
isms on some carbonate-rich reefs in the Caribbean (Lapointe et al. 1993)
and in localized areas near the Florida Keys (Lapointe and Matzie 1996~
even though there were only small increases in measured DIN and SRP
concentrations. The growth rate of the coral reef macroalga Dictyosphaeria
cavernosa, which overgrew Kaneohe Bay in the 1960s due to sewage nutri-
ent enrichment (Banner 1974), has recently been shown to be nitrogen-
limited and to achieve maximum growth rates at concentrations as low as
1.0 ~tM DIN (Lamed and Stimson 1996). That nutrient enrichment at
these low levels enhances macroalgal growth and triggers such dramatic
ecological changes underscores the extreme sensitivity of these olig-
otrophic ecosystems ~o even slight increases in nutrient enrichment.

Increased macroalgal cover on reefs inhibits the recruitment of corals
and leads to second-order ecological effects. For instance, macroalgal
blooms can lead to hypoxia and anoxia of the reef surface, reducing the
habitat quality needed to support the high diversity of coral reef organ-
isms and potentially important grazers.

The recent recognition that the "global nitrogen overload problem"
(Moffat 1998) now affects remote areas via atmospheric pathways
(Vitousek et al. 1997) illustrates how nitrogen enrichment can potentially
impact even remote reef locations on earth and contribute to coral "stress."
There is some evidence that nitrogen availability, in addition to tempera-
ture, light, and other environmental factors, mav h~quence the "coral
bleaching" (i.e., loss of zooxanthellae) phenomenon that has expanded
globally in recent years (D’Elia et al. 1991). Over a six-year period,
Fagoonee et al. (1999) found that the zooxanthellae density of corals in
Mauritius varied considerably, correlating most significantly with nitrate
concentration of the water column.
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Myriad other direct and indirect effects of coastal eutrophication are
known to affect coral reefs. Direct effects include decreased calcification
associated with elevated nutrients. This is presumably at least in part due
to shading by increased macroalgal biomass, since calcification is a direct
function of photosynthesis by zooxanthallae. Indirect effects on coral reefs
can stem from increased phytoplankton biomass that alters the quality,
and quantity of particulate matter and optical properties of the water
column (Yentsch and Phinney 1989). For instance, reduced light levels
associated with turbidity on reefs in Barbados depressed larval develop-
ment and maturation in the coral Porites porites (Tomascik and Sander
1985). Another indirect effect occurs when nutrient enrichment enhances
predator species; for example, outbreaks of the "Crown-of-Thorns" star-
fish in the South Pacific, which preys on living coral tissue, have been
related to the stimulatory effects of nutrient runoff on their larval devel-
opment (Birkeland 1982).

Disease and Pathogen Increases

The occurrence of microbial pathogens in the marine environment
that is of concern to human health generally is associated with environ-
mental contamination by human sewage and not nutrients per se (NRC
1993a). However, one group of pathogens, the Vibrios, has been identified
as autochthanous members of the microbial community in brackish
estuarine and coastal waters (Colwell 1983). In laboratory studies, the
growth rate of Vibrio cholerae has been positively correlated with organic
enrichment (Singleton et al. 1982). Another species V. vulnificus has been
identified as a dominant member of the heterotrophic bacterial commu-
nity of the Chesape~ike Bay (Wright et al. 1996). It is possible, therefore,
that eutrophication promotes the growth of these pathogens under field
conditions. Research has also revealed an association of V. cholerae and V.
parahaemolyticus with zooplankton, particularly copepods, to whose sur-
faces the bacteria attach (Kaneko and Colwell 1975; Huq et al. 1983).
Colwell (1996) has suggested that phytoplankton blooms may be the ulti-
mate cause of some outbreaks of V. cholerae, by fueling the growth of
copepods. The increased abundance of copepods with their associated
Vibrio flora could provide the dose necessary to cause cholera, and it
could be worthwhile to determine if higher level predators of copepods
(e.g., fish) could become contaminated by Vibrios and transmit the patho-
gens to human consumers.

ECONOMIC IMPACTS

The impacts of nutrient enrichment can be measured not only in eco-
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logical terms but also in economic terms. The economic impacts are a
measure of either the damages (i.e., lost value) from nutrientenrichment
or the benefits of the improvements that result from reducing or reversing
this process. To measure value, economists use the concept of "willing-
ness to pay" (WTP) for improvements in, for example, water quality, or
"willingness to accept" (WTA) compensation for environmental degrada-
tion (Freeman 1993; Smith 1996).! Because of the difficulty of measuring
WTA, most empirical studies estimate WTP measures of value. WTP
represents the amount of monev that an individual would be willing to
give up or pay to secure an environmental improvement, which reflects
how much the improvement is "worth" to the individual.2

Note that the amount the individual is willing to pay may differ
substan[ially from the amount actually paid. For example, many recre-
ational opportunities are available free of charge.3 This does not mean,
however, that the opportunity has no value. As long as an individual
would have been willing to pay for that opportuni ,ty (e.g., for access to the
marine resource), it has a positive economic value (i.e., it generates gross
benefits for that individual) even if the individual does not pay for it.
Likewise, if a water quality improvement increases the amount an indi-
vidual would have been willing to pay for a recreational opportunity, that
improvement has a positive economic benefit even id the individual did
not actually pay for the improvement. A primer on the concept of economic
value and its application to the valuation of coastal resources is available
from National Oceanic and Atmospheric Administration (NOAA) (Lipton
and Wellman 1995). This handbook is specifically designed to provide
coast resource managers with an introduction to economic valuation.

Types of Economic Value

There are a number of ways to classify economic value (Freeman
1993). A fundamental distinction can be drawn between use value and
non-use value (Freeman 1993; Smith 1996). Use value is the value an
individual derives from directly using a resource. In the context of marine

1 These measures are alternatively referred to as "compensating surplus" and "equiva-
lent surplus" measures of value (Freeman 1993, 1995; Smith 1996).

2 Willingness to pay provides a measure of the gross value or benefits of an improvement

in environmental quality. To estimate net benefits, the cost of achieving that improvement
must be subtracted. These net benefits represent a measure of the change in social surplus
(to producers and consumers) from the improvement (Freeman 1993; Smith 1996).

3 This implies that there is no access or entrance fee to the recreational site. It may,
however, be costly to get to the site or to buy the necessary equipment. In fact, the existence
of these related expenses provides an opportunity for inferring WTP. See the discussion of
the travel cost method of valuation below.
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resources, this includes value derived from the use of the resource for
swimming, recreational fishing, commercial fishing, wildlife viewing,
boating, and beach uses (Bockstael et al. 1989). In contrast, non-use value
is the value derived from the resource even though it is not currently
used. Non-use values include (1) existence value, which is the value
derived simply from knowing that the resource exists and is maintained,
(2) bequest value, the value that the current generation received from
knowing that the resource will be available for future generations, and
(3) option value, which derives from preserving the resource so that the
option of future use is retained (Smith 1996). This categorization encom-
passes a very broad definition of economic value. In particular, even
when a resource is not currently being used by humans, it will still have
economic value if individuals are willing to pay to preserve it despite the
lack of current use. Thus, the ecological function of an ecosystem will
have economic value as long as individuals value that ecological function
(for whatever reason).

A second categorization of values that also encompasses this broad
definition of value is the distinction between the value of market and non-
market goods. Market goods are goods and services that are traded in the
market at a given price. For these goods, the price that people actuallv
pay for the good or service serves as a reasonable proxy for how much
they would be willing to pay (at the margin) for the good and hence
serves as a useful proxy for its value. Market goods are the source of
commercial value for many resources (e.g., commercial fisheries).

Non-market goods, on the other hand, are not bought and sold in
markets and hence have no observable price. Water quality is a classic
example of a non-market good. While individuals value water quality
improvements (in the same way that they would value an increase in the
consumption of shellfish, for example), they cannot go to the market and
"purchase" additional water quality for a given price (in the same way that
they can purchase an additional pound of shellfish). Without a price that
reveals a minimum amount that individuals would be willing to pay for
the water quality improvement, some other mechanism for estimating the
value of the improvement must be found. A large amount of research has
gone into the development of non-market valuation techniques (Box 4-2).

Alternative Valuation Techniques

wide variety of techniques4 exist for estimating the dollar value of

4 For a more detailed discussion and assessment of techniques for valuing natural re-
sources (NRC 1997a). Detailed discussions in the context of water quality benefits are also
in Ribaudo and Hellerstein (1992) and Carson and Mitchell (1993).
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BOX 4-2
What Do. House Prices and Travel Costs Tell Us About the

Economic Impacts of Nutrient Over-enrichment?

For goods that are bought and sold in markets (e.g., commercial fish), the price
of the good reveals the price people are willing to pay for one more unit of that
good (i.e., what they think an additional unit of the good is "worth"). Some goods,
such as water quality, do not have a market price, and as a result economists have
had to look for other indicators of their value. For example, a study by Boyle et al.
(1998) used differences in house pnces across lakes of different water clarity to
infer a measure of the value of improved water clarity. If people value water clarity
and other factors remain the same, they should be willing to pay more for a house
on a lake with greater clarity.

Using statistical techniques applied to data on house prices, water clarity, and
other house characteristics for sales around 36 lakes in Maine, the researchers
found that for a select group of lakes, a 1-meter reduction in visibility, a measure of
water quality resulted in a reduction in the average property value between $6,001
and $7,629 (in 1998 dollars; Boyle et al. 1998). They then used the property value
information to calculate the impact on property owners.

Similarly, economists have developed methods for inferring the value of water
quality improvements from observations about recreational travel behavior. If indi-
viduals value water quality., they should be willing to travel farther or more often to
sites with better water quality. Since increased travel involves increased costs,
this increased travel reveals how many people are willing to pay for the improved
water quality. For example, using survey data on visits to 11 public beaches on the
western shore of Maryland and estimates of associated travel costs, Bockstael et
al. (1989) applied a travel cost model to estimate the amount that individuals are
willing to pay for additional visits to the beach. In a second-stage analysis, they
then estimated the relationship between the value of additional visits and water
quality, measured by the Ioadings of nitrogen and phosphorus. By varying water
quality and calculating~lr~e corresponding change in the value of visits, the individ-
ual value of a water quality improvement could be estimated. Finally, from the
individual estimates for an average user and information on the number of users,
aggregate estimates of the value of a water quality improvement could be obtained.
Applying this technique to the Chesapeake Bay, Bockstael et al. (1989) found that
on average a 20 percent reduction in nitrogen and phosphorus inputs near the
beach would generate benefits of $34.6 million (in 1984 dollars) from increased
public beach use on the westem shore.

improvements in environmental quality. The applicability of these tech-
niques varies. Some are applicable only to improvements that directly
affect market goods (e.g., commercial fisheries), while others are designed
to estimate the value of improvements in non-market goods (e.g., recre-
ational fishing). While different categorizations exist, valuation tech-
niques are generally classified as either (1) indirect, or revealed prefer-
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ence, approaches or (2) direct, or stated preference, approaches. Revealed
preference approaches infer values from observed behavior. Stated pref-
erence approaches estimate values based on survey responses to ques-
tions about hypothetical scenarios.

There are a number of revealed preference approaches to valuation,
including (1) derived demand/production cost estimation techniques,
(2) cost-of-illness method, (3) the averting behavior (or avoidance cost)
method, (4) hedonic price method, and (5) travel cost method (NRC
1997a). Each is designed to capture a particular component of economic
value, and hence is applicable to a particular subset of environmental
impacts. Thus, each provides only a partial measure of value; none is
capable-of providing a measure of the total economic value of a water
quality improvement.

The derived demand approach is applicable when water quality
serves as an input into the production of a marketed good. For example,
ambient water quality or the amount of submerged aquatic vegetation
can affect the stocks of commercial fish species. Thus, changes in water
quality change the supply conditions for these species and hence the
profits derived from related commercial fisheries. Under the derived
demand approach, the change in profits is a measure of the value of the
environmental improvement. Application of this technique requires
documentation of the relationship between water quality and supply. In
some cases, analyses simply attempt to estimate the impact of a discrete
event, such as a Pfiesteria outbreak or HAB, on revenues, using a "before"
and "after" comparison. For example, Lipton (1998) estimated that the
commercial seafood industry in Maryland lost $43 raison in sales in 1997
as a result of the pub,lic’s concern about Pfiesteria. However, this approach
can both over- and under-estimate the economic impacts of such events.
It over-estimates them because it does not account for cost savings due to
lower production levels or for the ability of consumers to substitute other
products (which raises revenues for the producers of these substitute
products). As with all revealed preference approaches, it under-estimates
the impact of such outbreaks because it does not capture losses in non-use
value (NRC 1997a).

For more continuous water quality problems such as nutrient enrich-
ment, the impact on supply can be estimated using econometric methods,
provided there is sufficient variability in the environmental indicator
either over space or over time. Examples of studies of this type include
Lynne et al. (1981), who estimated the relationship between marsh char-
acteristics and productivity of the blue crab fishery, on the Gulf Coast of
Florida, and Kahn and Kemp (1985), who estimated the impact of sub-
merged aquatic vegetation on the striped bass population. More recently,
Diaz and Solow (1999) estimated the effect of hypoxia on the brown and
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white shrimp fisheries in the Gulf of Mexico, but failed to find any signifi-
cant effect of hypoxia on these fisheries during the study period (1985-
1995). It is possible that in this case, the natural variability in the under-
lying data is sufficiently large that it is difficult to detect changes
attributable to h.vpoxia. Alternatively, it may be that discernible effects
do not exist at current hypoxia levels, even though the effects could
become significant if conditions worsen (Diaz and Solow 1999).

The derived demand approach is designed to capture the effects of
environmentally induced supply shifts on producers. In contrast, the
cost-of-illness method can be used to estimate the economic impact of
environmental events that affect human health. It measures the benefits
of a pollution reduction by estimating the possible savings in direct out-
of-pocket expenses resulting from the illness (e.g., medicine, doctor, and
hospital bills) and the lost earnings associated with the illness (NRC
1997a). It does not account for any discomfort or other health-related
impacts that are not avoided through medical treatment, or for any expen-
diture undertaken to prevent the illness.

Expenditures undertaken to reduce or avoid the damaging effects of
pollution are termed "averting" or "avoidance" costs. Reductions in these
costs (i.e., cost savings) attributable to water quality improvements con-
stitute a partial measure of the economic value of float improvement. For
example, the Environmental Protection Agency (EPA) estimated the bene-
fits of reduced nitrogen loadings to estuaries by calculating the pollution
control costs that could be avoided if loadings were reduced (EPA 1998b).
They estimated that in the east coast, Tampa, and Sarasota estuaries, the
Regional NO× State Implementation Plan will save $237.8 million (in 1998
dollars) in pollution control costs.

Hedonic pricing rfiodels are most applicable to measuring the bene-
fits of environmental improvements to property owners. The basic prin-
ciple underlying this approach is that the amount consumers are willing
to pay for a house or piece of property depends on the characteristics of
that house, including the perceived environmental characteristics of the
surrounding areas (i.e., those that are of concern to prospective pur-
chasers) (Rosen 1974). Thus, a house on an estuarv with high water
quality should sell for a higher price than an otherwise comparable one
on an estuary with low water qualitv. The increase in the price of the
house provides an estimate of the x;alue of the difference (or, equiva-
lently, an improvement) in water quality. A recent study of lakefront
property, owners in Maine found that housing prices were significantly
affected bv water clarity (Box 4-2). Although this studv was based on
lakes rather than coastal waters, it suggests that homeo~cners do value
water clariD, improvements and are willing to pay for them. However,
measures of willingness to pay based on hedonic studies of this type
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capture only the value to the property owner. In particular, they do not
capture the value to other users of the marine resource (e.g., recreationists)
who do not own property near the resource.

The most commonly used method for estimating the value of im-
proved water quality to recreationists is the travel cost method. Although
recreationists may not pay an access fee for use of a recreational resource,
they incur costs in the form of travel costs (including the opportunity cost
of their time) and other out-of-pocket expenses. These costs can be viewed
as the price paid for the recreation trip. Individuals who live farther from
a site must pay a higher price (in the form of higher travel costs) and
hence would be expected to demand less (i.e., take fewer trips). Thus, by
relating travel costs to the number of trips taken, the demand for trips and
the associated willingness to pay for them can be estimated. Improved
water quality should increase the value of a recreational trip, which should
in turn result in more frequent trips or trips from farther awav. The
changes in demand that result from a water quality improvement can be
used to infer the economic value of the improvement.

There is a large theoretical and empirical literature on application of
travel cost methods to the valuation of changes in environmental quality,
particularly improvements in water quality. In a study of the benefits of
improvements in water quality, in the Chesapeake Bay, Bockstael et al.
(1989) used the travel cost method to examine the impacts on three activi-
ties: beach use, boating, and fishing. For beach use and boating, water
quality was represented by the level of nutrient enrichment as measured
by the total input of nitrogen and phosphorus. For fishing, water quality
was proxied by the catch rates for striped bass. From their travel cost
study, they estimated the fishing, boating, and swimming benefits of a
hypothetical 20 perc6nt improvement in water quality, in the bay to be in
the range of $18 to $55 million per year in 1987 dollars. Bockstael et al.
(1989) also used contingent valuation to estimate the benefits of water
quality improvements in the bay (see discussion below).

Single-site travel cost models do not account explicitly for the possi-
bility of substitutability across sites. As water quality,, at one site changes,
users may switch to other sites, even if switching leads to increased travel
costs. Random utility, models are designed to model the choices that
individuals make among alternative sites, as determined bv environ-
mental quality, distance, and other site characteristics. By examining the
tradeoffs that individuals are willing to make between environmental
quality and travel costs, estimates of the value of environmental improve-
ments can be derived. In one study, Kaoru et al. (1995) applied a random
utility model to the estimation of the value of reductions in nitrogen
loadings in the Albemarle and Pamlico Sounds of North Carolina. Their
estimates of the benefits to an individual of a 36 percent decrease in nitro-
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gen loadings ranged from $0.12 to $11, depending on the assumptions
made. While this study does not provide aggregate measures of value, it
does highlight the sensitivity of estimates to individual characteristics
and the level of model aggregation.

As noted above, by focusing on a particular user population, each of
the revealed preference approaches provides a partial measure of the
value of improved water quality. In particular, by their nature, thev can
capture only the use value of an environmental resource. In some cases,
non-use value may constitute a significant portion of total economic value.
The only techniques currently available for estimating total economic
value, including non-use value, are stated preference approaches. The
most commonly used stated preference approach is the contingent valua-
tion method, although alternative methods such as conjoint analvsis are
being increasingly applied to environmental valuation (NRC 1997a).

The basic instrument used in contingent valuation method is a survey
asking hypothetical questions about consumers’ willingness to pay.
Although open-ended questions have been used, there is a consensus that
a dichotomous choice format is preferable (Arrow et al. 1993; NRC 1997a).
With a dichotomous choice format, individuals are asked whether thev
would be willing to pay a specific amount (say, $20) for a given improve-
ment in environmental quality. If they answer "yes," then their WTP
exceeds $20. If they answer "no," then their WTP is less than $20. BV
varying the specified amount and using statistical analysis, an estimate cJf
mean WTP can be derived (Freeman 1993; Smith 1996). The mean values
can then be aggregated to the population level to provide estimates of
aggregate value. Bockstael et al. (1989) use a contingent valuation survey
to estimate the willingness to pay to make water quality, in the Chesa-
peake Bay suitable foi swimming. They surveyed both users and non-
users of the Chesapeake Bay. The average willingness to pay was $121 (in
1984 dollars) for users and $38 for non-users. For the total population in
the District of Columbia and Baltimore standard metropolitan statistical
area, the aggregate value of the improvement is estimated to be between
$65.7 and $116.6 million (in 1987 dollars).

Although the contingent valuation method has the advantage of allow-
ing estimation of total economic value, it has been the subject of much
controversy (Diamond and Hausman 1994; Hanemann 1994). Concerns
about its use stem from the potential for biased estimates as a result of the
hypothetical nature of the survey responses. Much research has been
devoted to testing or correcting for, or designing methodologies that elimi-
nate, potential biases (Carson and Mitchell 1993; Smith 1996). The poten-
tial bias can be reduced through careful survey design and pre-testing.

Because neither revealed nor stated preference approaches provide
an ideal technique for measuring environmental values, economists have
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BOX 4-3
The Challenge of Estimating Economic Impacts

Each of the various techniques available to estimate economic impacts pro-
vides only a partial estimate of the benefits of water quality improvement. Aggre-
gating benefits across categories of use to get a total measure of value is difficult
for at least two reasons..Aggregation requires that the various studies consider
identical water quality changes. This is rarely the case if the studies have been
done independently, and maintaining comparability can be difficult even within a
given study. For example, in estimating the benefits of water quality improvements
using the travel cost method, Bockstael et al. (1989) considered a 20 percent
reduction in nitrogen and phosphorus Ioadings when estimating values relating to
beac5 use and a 20 percent increase in catch rates when estimating values derived
from sport fishing. Since the "goods" that are being valued are not necessarily the
same (i.e., a 20 percent reduction in nutrient input does not necessarily lead to a
20 percent increase in catch rates), combining the value estimates across these
categories is problematic. In addition, in aggregating estimates across categories,
care must be taken to avoid double counting. For example, the contingent valua-
tion estimates of Bockstael et al. (1989) should capture both use and non-use
values. These cannot be combined with other partial measures of use value with-
out double counting.

Despite these difficulties, a recent NOAA study (Doering et al. 1999) attempted
to combine the results of a number of valuation studies to estimate the wetlands
benefits of reduced nutrient Ioadings to the Gulf of Mexico. The total benefit of
wetlands restoration from reduced Ioadings are dedved from both market goods
(commercial fishing and fur trapping) and non-market goods. The non-market
goods generated both use value (from recreation, sport fishing and waterfowl hunt-
ing) and non-use value (existence and bequest value). Combining estimates of
these various components of value from previous valuation studies, the researchers
estimated that the value to residents of the Mississippi drainage basin of restoring
100,000 acres of coastal wetlands would range between $11.8 and $40 billion (in
1999 dollars). The largest benefits are dedved from non-use values, followed by
the value from recreational fishing and ecological services provided by wetlands.
The NOAA study also considered erosion control benefits of reduced nutrient Ioad-
ings. Because of limited data, however, the study makes no attempt to put a dollar
value on the other economic impacts of eutrophication (e.g., impacts on swim-
ming, boating, or commercial fishing).

Even though there has been considerable research on the ecological impacts
of nutrient pollution, to date research on the economic impacts has been very
limited. There have been a few key studies, using a vadety of valuation tech-
niques, but each captures only a subset of benefits relating to a specific use or
user group. Aggregating these across uses, as well as across locations, is difficult,
and neither national nor regional estimates of total economic impact exist. Some
of the studies that have been done show large economic impacts in some cases or
under some assumptions, and rather modest impacts in other cases.

The literature cleady shows that people value improvements in water quality
and are willing to pay for those improvements, even though market-based mea-
sures of value significantly under-estimate total value since a large component of

continued
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BOX 4-3 Continued

total value stems from non-market uses of the marine resources (e.g., for swim-
ming, recreational fishing, boating, wildlife viewing). Furthermore, the studies that
have been done have consistently concluded that non-use value comprises a sig-
nificant share of total value. In other words, people are willing to pay significant
amounts for water quality improvements even when they do not directly use the
waterbody. Although non-use values are particularly difficult to measure and the
techniques used to measure them are controversial, availal~le data is consistent in
showing that non-use values are important. Thus, estimates of economic impacts
that fail to include non-market benefits, including non-use values, are likely to sig-
nificantly underestimate total economic impacts.

recently developed methodologies that combine information from both
t~vpes of approaches in an effort to improve benefit estimates (Cameron
1992; Adamowicz et al. 1994, 1997; Englin and Cameron 1996; Huang et
al. 1997). Combining the two approaches has the potential to increase the
reliability of the estimates, although a possible inconsistency in the use of
joint estimation exists (Huang et al. 1997). It also allows a decomposition
of total value into use and non-use values. A study by Huang et al. (1997)
combines stated and revealed preference models in the estimation of the
willingness to pay for improvements in water quality, in the Albemarle
and Pamlico Sounds of North Carolina. While they do not provide mea-
sures of aggregate value, their results do show that non-use value consti-
tutes a significant portion (over half) of total value. Bockstael et al. (1989)
also found significant non-use values in their studv. This suggests that
ignoring non-use values will lead to significant under estimation of the
total value of a water quality improvement (Box 4-3).
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5

Sources of Nutrient Inputs to Estuaries
and Coastal Waters

.-_

KEY POINTS IN CHAPTER 5

This chapter reviews the sources and amounts of nutrients supplied to coastal
water bodies and finds:

¯ Globally, human activity has dramatically increased the flux of phosphorus (by
a factor of almost 3) to the world’s oceans. There has been an even more
dramatic increase in nitrogen flux, especially in the last 40 years, with the
greatest flux adjacent to areas of highest population density. Human activity
has increased the flux of nitrogen in the Mississippi River by some 4-fold, in the
rivers in the northeastern United States by some 8-fold, and in the rivers drain-
ing to the North Sea by more than 10-fold.

¯ Although point source nutrients are the major problem for small watersheds
adjacent to major population centers, these inputs are relatively easy to mini-
mize with tertiary wastewater treatment processes. In contrast, nutrients from
nonpoint sources have become the dominant and least easily controlled com-
ponent of nutrients transported into coastal waters from large watersheds, and
especially from watersheds with extensive agricultural activity or atmospheric
nitrogen pollution..

¯ Phosphorus flux to estuaries is dominantly dedved from agricultural activities
as particle-bound forms mobilized in runoff. In some areas, groundwater trans-
ported phosphorus is also important.

¯ Nitrogen input to estuaries is derived from both agricultural activity (e.g., dom-
inant in the Mississippi River) and fossil-fuel combustion (e.g., dominant in the
northeastern United States). Animal feeding operations have become a major
contributor to nitrogen exports.

¯ It is likely that the atmospheric component of nitrogen flux into estuaries has
previously been under-estimated. This component is derived from fossil-fuel
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combustion and from animal feec~lots and other agricultural sources, and is
both deposited directly into estuaries and also deposited initially onto the land
surface and then carried into estuaries by runoff.

]H!

u.man activity has an enormous influence on the global cycling
of nutrients, especially on the movement of nutrients to estuaries
and other coastal waters. For phosphorus, global fluxes are

dominated by the essentially one-way flow of phosphorus carried in
eroded materials and wastewater from the land to the oceans, where it is
ultimately buried in ocean sediments (Hedley and Sharpley 1998). The
size of this flux is currently estimated at 22 Tg P yr-1 (Howarth et al. 1995).
Prior to increased human agricultural and industrial activity, the flow is
estimatei:l to have been around 8 Tg P yr-1 (Howarth et al. 1995). Thus,
current human activities cause an extra 14 Tg of phosphorus to flow into
the ocean sediment sink each year, or approximately the same as the
amount of phosphorus fertilizer (16 Tg P) applied to agricultural land
each year.

The effect of human activitv on the global cycling of nitrogen is
equally immense, and furthermore, the rate of change in the pattern of
use is much greater (Galloway et al. 1995). The single largest global
change in the nitrogen cycle comes from increased reliance on s~vnthetic
inorganic fertilizers, which accounts for more than half of the human
alteration of the nitrogen cycle (Vitousek et al. 1997). The process for
making inorganic nitrogen fertilizer was invented during World War I,
but was not widely used until the 1950s. The rate of use increased steadily
until the late 1980s, when the collapse of the former Soviet Union led to
great disruptions in agriculture and fertilizer use in Russia and much of
eastern Europe. These disruptions resulted in a slight decline in global
nitrogen fertilizer use for a few years (Matson et al. 1997). By 1995, the
global use of inorganic nitrogen fertilizer was again growing rapidly,
with much of the growth driven by increased use in China (Figure 5-1).
Use as of 1996 was approximately 83 Tg N yr-1. Approximately half of the
inorganic nitrogen fertilizer that was ever used on Earth has been applied
during the last 15 years.

Production of nitrogen fertilizer is the largest process whereby human
activity mobilizes nitrogen globally (Box 5-1). However, other human-
controlled processes, such as combustion of fossil fuels and production of
nitrogen-fixing crops in agriculture, convert atmospheric nitrogen into
biologically available forms of nitrogen. Overall, human fixation of nitro-
gen (including production of fertilizer, combustion of fossil fuel, and pro-
duction of nitrogen-fixing agricultural crops) increased globally some
two- to three-fold between 1960 to 1990 and continues to grow (Galloway
et al. 1995). By the mid 1990s, human activities made new nitrogen avail-
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FIGURE 5-1 Annual global nitrogen fertilizer consumption for 1960-1995 (1 Tg =
1012 g; data from FAO 1999). The rate of increase was relativelv steadv until the
late 1980s, when collapse of the former Soviet Union reduced fertilizer use in
Russia. Fertilizer use is growing again, driven in large part by use in China
(modified from Matson et al. 1997).

BOX 5-1
The Fate of Nitrogen Fertilizer in North America

When nitrogen fertilizer is applied to a field, it can move through a variety of
flow paths to downstream aquatic ecosystems (Figure 5-2). Some of the fertilizer
leaches directly to groundwater and surface waters, with the range varying from 3
percent to 80 percent of the fertilizer applied, depending upon soil characteristics,
climate, and crop type (Howarth et aL 1996). On average for North America, some
20 percent is leached directly to surface waters (NRC 1993a; Howarth et al. 1996).
Some fertilizer is volatilized directly to the atmosphere; in the United States, this
averages 2 percent of the application, but the value is higher in tropical countries
and also in countries that use more ammonium-based fertilizers, such as China
(Bouwman et al. 1997). Much of the nitrogen from fertilizer is incorporated into
crops and is removed from the field in the crops when they are harvested, which is
of course the objective of the farmer. A recent National Research Council report

continued
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BOX 5-1 Continued

(NRC 1993a) suggests that on average 65 percent of the nitrogen applied to crop-
lands in the United States is harvested, although other estimates are somewhat
lower (Howarth et al. 1996). By difference, on average approximately 13 percent
of the nitrogen applied must be building up in soils or denitdfied to nitrogen gas.

Since much of the nitrogen is harvested in crops, it is important to trace its
eventual fate. The majority of the nitrogen is fed to animals (an amount equivalent
to 45 percent of the amount of fertilizer originally applied, if 65 percent of the
nitrogen is actually harvested in crops; Bouwman and Booij 1998). Some of the

Denitnfied?
Building up in soil’?

Land tilled? Land filled’?
Leach ed’? Denitnfie d?

~ Field
10%

100% Level 65%
Harvested in Human

crops (majority Consumption
transported)

~;~-
20%

Wastewater

Leached to water.                                   4

Anima 1
Consumption

~1ft26%’)

I Leached t o water? )

FIGURE 5-2 The average fate of nitrogen fertilizer applied to agricultural fields for             f
North America. The numbers in parentheses are calculated by difference, and the             ~
other numbers are direct estimates (unpublished figure by R. Howarth).                      ~
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BOX 5-1 Continued

nitrogen is directly consumed by humans eating vegetable crops--in North Amer-
ica perhaps 10 percent of the amount of nitrogen originally applied to the fields
(Bouwman and Booij 1998). By difference, perhaps 10 pement of the amount of
nitrogen originally applied to fields is lost during food processing, being placed in
landfills or released to surface waters from food-processing plants.

Of the nitrogen that is consumed by animals, much is volatilized from animal
wastes to the atmosphere as ammonia. In North America, this volatilization is
roughly one-third of the nitrogen fed to animals (Bouwman et al. 1997), or 15
percent of the amount of nitrogen originally placed on the fields. This ammonia is
deposited back onto the landscape, often near the source of volatilization, although
som~ of it first travels for long distances through the atmosphere (Holland et
1999). Some of the nitrogen in animals is consumed by humans, an amount
roughly equivalent to 10 percent of the amount of nitrogen fed to the animals, or 4
percent of the nitrogen originally applied to fields. By difference, the remainder of
the nitrogen--over 25 percent of the amount of nitrogen originally applied to the
fields---is contained in animals wastes that are building up somewhere in the envi-
ronment. Most of this may be leached to surface waters.

Of the nitrogen consumed by humans, either through vegetable crops or meal
some is released through wastewater treatment plants and from septic tanks. In
North America, this is an amount equivalent to approximately 5 percent of the
amount of nitrogen originally applied to fields (Howarth et al. 1996). By difference,
the rest of the nitrogen is placed as food wastes in lan~ills or is denitrified to
nitrogen in wastewater treatment plants and septic tanks.

The conclusion is that fertilizer leaching from fields is only a portion of the
nitrogen that potentially reaches estuaries and coastal waters. Probably of greater
importance for North America as a whole is the nitrogen that is volatilized to the
atmosphere or released to surface waters from animal wastes and landfills. Since
food is often shipped over long distances in the United States, the environmental
effect of the nitrogen can occur well away from the original site of fertilizer
application.

able at a rate of some 140 Tg N yr-1 (Vitousek et al. 1997), matching the
natural rate of biological nitrogen fixation on all the land surfaces of the
world (Vitousek et al. 1997; Cleveland et al. 1999). Thus, the rate at which
humans have altered nitrogen availability globallv far exceeds the rate at
which humans have altered the global carbon cycle (Figure 5-3).

The human alteration of nutrient cycles is not uniform over the earth,
and the greatest changes are concentrated in the areas of greatest popula-
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FIGURE 5-3 The relative change in nitrogen fixation caused by human activities
globally compared to the increase in carbon dioxide in the atmosphere since 1900.
Note that humans are having a much greater influence on nitrogen availability
than they are on the production of carbon dioxide, an important greenhouse gas
(modified from Vitousek et al. 1997).

tion density, and greatest agricultural production. Some regions of the
world have seen very little change in the flux of either nitrogen or phos-
phorus to the coast (Howarth et al. 1995, 1996), while in other places the
change has been tremendous. Human activity is estimated to have in-
creased nitrogen inputs to the coastal waters of the northeastern United
States generally, and to Chesapeake Bay specifically, by some six- to eight-
fold (Boynton et al. 1995; Howarth et al. 1996; Howarth 1998). Atmo-
spheric deposition of nitrogen has increased even more than this in the
northeast (Holland et al. 1999). The time trends in human perturbation of
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nutrient cycles can also vary, among regions. For example, while the
global use of inorganic nitrogen fertilizer continues to increase, the use of
nitrogen fertilizer in the United States has increased relatively little since
1985 (Figure 5-4; Evans et al. 1996).

Note, however, that the use of nitrogen fertilizer in the United States
in the next century may again increase to support greater exports of food
to developing countries. Countries such as China have been largely self
sufficient in food production for the past two decades, in part because of
increased use of nitrogen fertilizer. The use of fertilizer in China is now
very high--almost 10-fold greater than in the United States--and further
increases in fertilizer use are less likely to lead to huge increases in food
production as they have in the past. Therefore, if China’s population
continu6s to grow it may once again be forced to import food from the
United States and other developed countries, leading to more use of nitro-
gen fertilizer here.

WASTEWATER AND NONPOINT SOURCE INPUTS

Traditionally, most water quality management emphasizes control of
discharges from wastewater treatment plants and other point sources.
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FIGURE 5-4 U.S. commercial fertilizer use (modified from Evans et al. 1996).
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However, generally of greater concern for nutrients and coastal eutrophi-
cation are "nonpoint sources" of nutrients (NRC 1993a). A regional-scale
analysis of fluxes of nitrogen from the landscape to the coast of the North
Atlantic Ocean demonstrated that nonpoint sources of nitrogen exceeded
sewage inputs for all regions in both Europe and North America (Howarth
et al. 1996). Overall, sewage contributed only 12 percent of the flux of
nitrogen from the North American landscape to the North Atlantic Ocean
(Howarth et al. 1996). Nonpoint sources also dominate for phosphorus
inputs to surface waters in the United States (Sharpley and Rekolainen
1997; Carpenter et al. 1998), and because of an effort to control phosphoo
rus point source pollution, nonpoint sources of phosphorus have grown
in relative importance since 1980 (Jaworski 1990; Sharpley et al. 1994;
Litke 1999).

Wastewater inputs can sometimes be a major source of nitrogen to an
estuary when the watershed is heavily populated and small relative to the
surface area of the estuary itself (Nixon and Pilson 1983). Even in some
estuaries fed by larger watersheds, wastewater can be the largest source
of nitrogen if the watershed is heavily populated. For example, waste-
water contributes an estimated 60 percent of the nitrogen inputs to Long
Island Sound, largely due to sewage from New York City (CDEP and
NYSDEC 1998). However, nitrogen and phosphorus inputs from non-
point sources in most estuaries are greater than are inputs from waste-
water, particularly in estuaries that have relatively large watersheds (NRC
1993a). For example, only one-quarter of the nitrogen and phosphorus
inputs to Chesapeake Bay come from wastewater treatment plants and
other such point sources (Boynton et al. 1995; Nixon et al. 1996). For the
Mississippi River, sewage and industrial point sources contribute an esti-
mated 10 percent (Howarth et al. 1996) to 20 percent (Goolsby et al. 1999)
of the total nitrogen flux (organic and inorganic nitrogen) and 40 percent
of the total phosphorus flux (Goolsby et al. 1999).

As discussed in more detail in Chapter 9, many technologies exist for
reducing nutrient discharges from wastewater treatment plants. The rela-
tively standard approaches of using primary and secondary sewage treat-
ment lower phosphorus and nitrogen discharges on average by approxi-
mately 20 percent to 25 percent, although there is a significant variation
among plants (Viessman and Hammer 1998; NRC 1993a). Additional
tertiary treatment for nutrient removal can lower nitrogen discharges by
80 percent to 88 percent and phosphorus discharges by 95 percent to 99
percent (NRC 1993a). However, most wastewater treatment plants in the
United States do not have adequate nitrogen removal capabilities. In
Tampa Bay, wastewater treatment plants were a major source of nitrogen
prior to the institution of tertiary nitrogen removal, and this treatment has
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successfully reversed the trend in eutrophication there (Johansson and
Greening 2000).

Reduction in the eutrophication of most estuaries requires the man-
agement of nutrient inputs from nonpoint sources in addition to those of
wastewater treatment plants and industrial sources (NRC 1993a). The
nature of these sources is described in the remainder of this chapter.

DISTURBANCE, NONPOINT NUTRIENT FLUXES, AND BASELINES
FOR NUTRIENT EXPORTS FROM PRISTINE SYSTEMS

In a landscape that is completely undisturbed by humans, export of
nitrogen and phosphorus to downstream aquatic ecosystems tends to be
small, particularly in the temperate zone (Hobbie and Likens 1973;
Omernik 1977; Rast and Lee 1978; Howarth et al. 1996). Assuming that
the landscape is in an ecological steady state, the export of nutrients can-
not exceed the inputs. For nitrogen, these inputs are biological nitrogen
fixation and deposition of nitrogen compounds from the atmosphere; in
the temperate zone both tend to be small in the absence of human distur-
bance (Howarth et al. 1996; Cleveland et al. 1999; Holland et al. 1999).
Thus, the export of nitrogen from undisturbed temperate landscapes must
also be low, in fact lower than the input because there is some accumula-
tion of nitrogen in the system and some loss of nitrogen through denitri-
fication (the bacterial conversion of reactive nitrate into nonreactive
molecular nitrogen). For tropical regions, rates of biological nitrogen
fixation and natural deposition of nitrogen from the atmosphere are far
higher, and so nitrogen export to downstream ecosystems from undis-
turbed ecosystems may also be greater (Howarth et al. 1996; Cleveland et
al. 1999; Holland et al. 1999; Lewis et al. 1999).

Unfortunately, it is difficult to determine with any precision the mag-
nitude of the natural flux of nitrogen from a temperate landscape like the
United States. Atmospheric pollution and the resulting elevated nitrogen
deposition are widespread, providing some level of disturbance virtually
everywhere in the country, and in fact in most of the world’s temperate
ecosystems (Holland et al. 1999). There are a few remaining temperate
forests that do not receive elevated nitrogen deposition from pollution
sources, such as some remote forests in Chile (Hedin et al. 1995). How-
ever, these are poor models for most of the temperate systems of the
United States as the Chilean forests receive high precipitation and runoff,
and have vastly different ecological histories.

An expert panel under the auspices of the International SCOPE (Sci-
entific Committee on Problems of the Environment) Nitrogen Project esti-
mated that pristine temperate-zone ecosystems, such as those that had
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characterized much of North America and Europe prior to human distur-
bance, would export between 75 and 230 kg N km-2 yr-1 to downstream
aquatic ecosystems, with the median estimate being 133 kg N krn-2 yr-1
(Howarth et al. 1996; Howarth 1998). This provides the best estimate
available for the natural, background load of nitrogen from the land-
scapes in the continental United States. Valigura et al. (2000) estimate that
for estuaries with small watersheds, the nitrogen flux off the pristine
landscape prior to European colonization was at the low end of this range,
perhaps 78 to 108 kg N km-2 yr-1. Assuming a baseline flux of 133 kg N
km-2 yr-~ for an undisturbed temperate landscape, human activity has
increased the nitrogen flux in the Mississippi River by more than 4-fold,
in the rivers of the northeastern United States by 8-fold, and in the rivers
draining to the North Sea by 11-fold (Howarth 1998). In an independent
analysis for Chesapeake Bay, Boynton et al. (1995) estimated that nitrogen
fluxes have increased some 6- to 8-fold since pre-colonial times, a value
consistent with the conclusion from the International SCOPE Nitrogen
Project.

In an undisturbed landscape, the major source of phosphorus to a
terrestrial ecosystem is the weathering of the soil and parent-rock mate-
rial, which tends to be relatively slow and therefore sets a low limit on the
export of phosphorus. As a global average, the export of phosphorus
from the terrestrial landscape prior to human disturbance can be esti-
mated from the oceanic sedimentary record and was somewhat greater
than 50 kg P km-2 yr-1, expressed per area of land surface (Howarth et al.
1995). However, this clearly depends on the phosphorus content of the
parent-rock material, the rate of weathering, and other environmental
conditions, including the rate of erosion. The current flux of phosphorus
from the landscape i~ in fact less than 50 kg P km-2 ,vr-1 for more than half
of the area in the Mississippi River basin (Goolsby et al. 1999), and is only
5 kg P km-2 yr-1 for the watersheds of Hudson’s Bay, Canada (Howarth et
al. 1996). On the other hand, the rather large export of phosphorus from
the Amazon River basin of over 230 kg P km-2 yr-~ appears to be a largely
natural phenomenon (Howarth et al. 1996). Given the site-specific nature
of phosphorus export and the paucity of information on background phos-
phorus losses from a given location prior to cultivation, no baseline for
the natural rate of phosphorus export exists.

Disturbance of the landscape increases the export of both nitrogen
and phosphorus, although there are some major differences in the re-
sponses of these two nutrients. As a general rule, most export of phos-
phorus from disturbed systems occurs as phosphorus bound to particles,
so factors regulating erosion and sedimentation are critical in controlling
phosphorus fluxes. An important exception can occur in sandy soils with
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low phosphorus adsorption capacities (Sharpley et al. 1998; Sims et al.
1998); such soils can be important to consider when managing eutrophi-
cation in portions of the Atlantic coastal plain. Some phosphorus moves
through the atmosphere as dust particles, and this can contribute greatly
to the phosphorus economies of some remote oceanic waters and forests.
In general, such inputs of phosphorus to estuaries and coastal waters are
not as important as inputs in surface waters.

For nitrogen, some export also occurs in particle-bound forms, but
nitrogen tends to be much more mobile through softs in dissolved form
than phosphorus, so significant exports can occur in groundwater (Paerl
1997) or as dissolved nitrogen in surface waters. In addition (and also
unlike phosphorus), reactive nitrogen compounds can be quite mobile in
the atmosphere. For example, significant amounts of ammonia gas from
agricultural sources (particularly urea- and ammonia-based fertilizers,
manures, and animal feedlot wastes) volatilize to the atmosphere and are
deposited elsewhere in the landscape (Bouwman et al. 1997; Holland et al.
1999). Globally, of the 60 to 80 Tg N yr-1 applied as inorganic nitrogen
fertilizer, 21 to 52 Tg N yr-~ are estimated to be volatilized to the atmo-
sphere as ammonia, either directly from the fertilizer or from animal waste
(Holland et al. 1999). That is, on average some 40 percent of the inorganic
nitrogen fertilizer that is applied cycles through the atmosphere and is
redeposited. In the United States, the value is somewhat lower, but still
25 percent of the inorganic nitrogen fertilizer that is used is volatilized to
the atmosphere (Holland et al. 1999).

For phosphorus, agriculture is the largest disturbance controlling
nonpoint fluxes of phosphorus in the landscape (Carpenter et al. 1998).
For nitrogen, both agriculture and fossil-fuel combustion contribute sig-
nificantly to nonpoint source flows to estuaries and coastal waters
(Howarth et al. 1996). Some of this nitrogen export comes directlv from
agricultural fields, but because of both substantial nitrogen transport in
the atmosphere and nitrogen mobility in dissolved forms, the nitrogen
export from other types of ecosystems, including forests, can be substan-
tial. Since agriculture dominates the nonpoint source flux of phosphorus
and contributes significantly to nonpoint sources of nitrogen (often domi-
nating it as well), changes in agricultural practices over the last few de-
cades contribute to these nutrient fluxes. Industrial and fossil fuel sources
of nitrogen and the mechanisms that control both nitrogen and phospho-
rus fluxes in the landscape will be discussed later in this chapter.
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CHANGES IN AGRICULTURAL PRODUCTION AND NONPOINT
SOURCE NUTRIENT POLLUTION

One of the greatest changes in agriculture has been the use of inorganic
fertilizers, which expanded dramatically after World War II in response
to the demand for increased agricultural output. In the developed coun-
tries, large processing plants were built to manufacture nitrogenous fertil-
izers and convert imported rock phosphate into a variety of water-soluble
and partially water-soluble phosphorus fertilizer products. Basic slag, a
by-product from the steel industry, also became widely used in the manu-
facturing of phosphorus fertilizer. In the United States, the use of inor-
ganic phosphorus fertilizer rose rapidly in the 1940s and 1950s, but has
been reIatively constant since 1960. The rate of use of inorganic nitrogen
fertilizer, on the other hand, continued to rise rapidly until the early 1980s
(Figure 5-4). This relative gain in nitrogen use over phosphorus use
resulted primarily from favorable crop yield responses, especially corn, to
nitrogen fertilizers.

Over the last 30 years, agricultural production svstems in the United
States have become more specialized and concentrated. During this time,
overall agricultural production has more than doubled.(Evans et al. 1996),
and is occurring on less agricultural land and on fewer but larger farms
(Evans et al. 1996). Since 1950, U.S. farmland has decreased from 1,200 to
970 million acres (20 percent) and the number of farms has dropped from
5.6 to 2.1 million (63 percent), while average farm size has increased from
213 to 469 acres (120 percent).

In many states, animal feeding operations (AFOs) are now a major
source of agricultural income. The rapid growth of the animal industry in
certain areas of the United States has been coupled with an intensification
of operations. For example, current census information shows an 18 per-
cent increase in the numbers of hogs in the United States over the last 10
years, at the same time as a 72 percent decrease in numbers of hog farms.
Over the same 10 years, the number of dairy farms decreased 40 percent,
but herd size increased 50 percent. A similar intensification of the poultry,
and beef industries has also occurred, with 97 percent of poultry produc-
tion in the United States coming from operations with more than 100,000
birds and over a third of beef production coming from just under 2 per-
cent of the feedlots (Gardner 1998). Driving this intensification is an
increased demand for animal products and improved profitability because
of advances in transportation, processing, and marketing. But animal
feeding operations pose significant challenges with the management of
wastes produced.

Prior to World War II, farming communities tended to be self-sufficient,
in that enough feed was produced locally to meet animal requirements
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and the manure nutrients could be effectively recycled to meet crop needs.
After World War II, increased fertilizer use in crop production fragmented
farming systems and created specialized crop and animal operations that
efficiently coexisted in different regions. Since farmers did not need to
rely on manures as fertilizers (the primary source until fertilizer produc-
tion and distribution became cheap), grain and animal production could
be spatially separated. By 1995 the major animal producing states im-
ported over 80 percent of their grain for feed (Lanyon and Thompson
1996). In fact, less than a third of the grain produced on farms today is fed
to animals on the farm where it is grown (USDA 1989).

This evolution of agricultural systems is resulting in a major transfer
of nutrients from grain-producing areas to animal-producing areas and,
consequently, accumulation of nitrogen and phosphorus in soils of the
animal-producing areas. For example, the potential for nitrogen and phos-
phorus surplus at the farm scale can be much greater in AFOs than in
cropping systems, because nutrient inputs become dominated bv feed
rather than fertilizer (Isermann 1990; NRC 1993b). Thus, manv water
quality concerns are a result of this imbalance in svstem inputs ~nd out-
puts of nitrogen and phosphorus, which have been brought about bv an
increase in AFOs. Lander et al. (1998) calculated the amounts of nitrogen
and phosphorus produced by manure in confined AFOs on a countywide
basis (Figure 5-5). From this and crop yield information, Lander et al.
(1998) were able to identify those counties where more than 100 percent of
the nitrogen and phosphorus needed for crop production was available
from livestock manure. (In other words, counties where manure produc-
tion exceeded crop need--assuming that manure was applied only to
non-legumes and harvested crop land and hay land; Figure 5-6).

The number of U~.S. counties where manure nitrogen and phosphorus
exceeds the potential crop uptake and removal has been steadily increas-
ing since 1950 (Figure 5-7). This increase has been greater for phosphorus
than nitrogen (Kellogg and Lander 1999). In those areas with an excess of
nitrogen and phosphorus relative to crop needs, there is a greater risk of
nutrient export from agricultural watersheds to surface and ground
waters (Figure 5-8). This excess of nutrients in manure tends to occur in
areas where downstream export is likely due to relatively wet climates,
since high water availability is conducive to animal feeding operations.

The limited large-scale geographic information available to summa-
rize phosphorus soil test results shows trends in soil phosphorus build-
up to very high levels in some areas. These areas of phosphorus build up
and often coincide with areas of intensive animal production (Fixen 1998;
Figure 5-9). Soils in this category require little or no input of phosphorus,
either from fertilizer or organic by-products, for economically optimum
crop production. In many of these areas, this build-up of soil phosphorus
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FIGURE 5-5 Estimated manure nitrogen and phosphorus production from con°
fined livestock (modified from Lander et al. 1998).
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Nitrogen

Phosphorus

FIGURE 5-6 Potential for nitrogen and phosphorus available from animal manure
to meet or exceed plant uptake and removal on non-legume, harvested cropland,
and hayland (modified from Lander at al. 1998).
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FIGURE 5-7 Number of counties where manure nutrients exceed the potential
plant uptake and removal, including pastureland application (modified from
Kellogg and Lander 1999).

has increased the risk for phosphorus movement in surface runoff and in
some cases (notably _Florida and the Delmarva Peninsula) into shallow
groundwater aquifers. Unfortunately, many of these areas of soil phos-
phorus build-up tend to occur in areas with phosphorus-sensitive water
resources or major drainage ways, such as the inland waters of the
Carolinas, Florida Everglades, Lake Okeechobee, Great Lakes, and the
Mississippi River basin (Figure 5-9). Although this survey of soil phos-
phorus includes only samples sent for analysis and does not represent a
complete survey of all soils in the United States, it does highlight some of
the effects of long-term changes on agricultural production systems.

How has this come about? Using the Chesapeake Bay drainage basin
as an example, if all the manure produced within the basin in 1939 were
made available for application to corn, large areas of the corn cropland
would not have received adequate amounts (3,000 kg km-2 yr-1; Figure 5-10;
Lanyon 1999). Some areas of the basin with higher potential applications,
such as New York and western Virginia, probably had limited areas of
corn production at that time. In other words, without importation of
fertilizer from outside the basin, the availability of manure limited crop
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Nitrogen

Phosphorus

I FIGURE 5-8 Watersheds with a high potential for soil and water degradation

~ from manure nitrogen and phosphorus (modified from Kellogg and Lander 1999).

production. However, by 1992 manure production exceeded the corn
requirements in large areas of Virginia, West Virginia, Delaware, parts of
Pennsylvania, and the New York area of the drainage basin (Figure 5-10),
and the need to dispose of excess manure (rather than crop need) began to
shape patterns of fertilizer application. These patterns of nutrient distri-
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FIGURE 5-9 Percent of soil samples analyzed in state laboratories that tested in
the "high or above" range for phosphorus in 1997. Highlighted states had more
than 50 percent of soil samples testing in the "high or above" range (modified
from Fixen 1998).

bution and accumulation have come about by a number of complex and
interrelated factors, not merely independent farmer decisions (Lanyon
1999). Farmers could do little to increase nutrient supplies on their farms
when nitrogen and phosphorus fertilizers were scarce. It was only after
the emergence of the fertilizer industry and the associated pattern of in-
tensive animal feed operations that nitrogen and phosphorus supplies on
farms could be increased to exceed farm nutrient requirements.

Export of Phosphorus from Agricultural Systems

Several surveys of U.S. watersheds have deafly shown that phosphorus
loss in runoff increases as the forested portion of the watershed decreases
and agriculture increases (Omernik 1977; Rast and Lee 1978). In general,
forested watersheds conserve phosphorus, with phosphorus input in dust
and in rainfall usually exceeding outputs in stream flow (Taylor et al.
1971; Hobbie and Likens 1973; Schreiber et al. 1976). Surface runoff from
forests, grasslands, and other noncultivated soils carries little sediment,
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FIGURE 5-10 Available manure phosphorus per acre of corn in the Chesapeake
Bay drainage basin before and after World War II (1939 and 1992, respectively)
(modified from Lanyo.n 1999).

so phosphorus fluxes are low and the export that occurs is generally
dominated by dissolved phosphorus. This loss of phosphorus from for-
ested land tends to be similar to that found in subsurface or dissolved
base flow from agricultural land (Ryden et al. 1973; House and Casey
1988). The cultivation of land in agriculture greatly increases erosion and
with it the export of particle-bound phosphorus. T,vpically, particulate
fluxes constitute 60 to 90 percent of phosphorus exported from most cul-
tivated land (Sharpley et al. 1995). In the eastern United States, conver-
sion of land from forests to agriculture between 1700 and 1900 resulted in
a 10-fold increase in soil erosion and a presumed similar increase in
phosphorus export to coastal waters, even without any addition of phos-
phorus fertilizer (Meade 1988; Howarth et al. 1996). The soil-bound
phosphorus includes both inorganic phosphorus associated with soil par-
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ticles and phosphorus bound in organic material eroded during flow
events. Some of the sediment-bound phosphorus is not readily available
(Howarth et al. 1995), but much of it can be a long-term source of phos-
phorus for aquatic biota (Sharpley 1993; Ekholm 1994).

Increases in phosphorus export from agricultural landscapes have
been measured after the application of phosphorus (Sharpley and
Rekolainen 1997). Phosphorus export is influenced by the rate, time, and
method of phosphorus application, form of fertilizer or manure applied,
amount and time of rainfall after application, and land cover. These
losses are often small from the standpoint of farmers (generally less than
200 kg P km-2), and represent a minor proportion of fertilizer or manure
phosphorus applied (generally less than 5 percent). Thus, these losses are
not of economic importance to farmers in terms of irreplaceable fertility.
However, they can contribute to eutrophication of downstream aquatic
ecosvstems.

While phosphorus export from agricultural svstems is usuallv domi-
nated by surface runoff, important exceptions occur in sandy, acid organic,
or pea ,ty soils that have low phosphorus adsorption capacities and in soils
where the preferential flow of water can occur rapidly through macropores
(Sharpley et al. 1998; Sims et al. 1998). Soils that allow substantial sub-
surface export of dissolved phosphorus are common on parts of the Atlantic
coastal plain and in Florida, and are thus important to consider in the
management of coastal eutrophication in these regions.

Although there exists a good understanding of the chemistry of phos-
phorus in soil--water systems, the hydrologic pathways linking spatially
variable phosphorus sources, sinks, temporary storages, and transport
processes in landscapes are less well understood. This information is
critical to the development of effective management programs that
address the reduction of phosphorus export from agricultural watersheds.

Runoff production in many watersheds in humid climates is con-
trolled by the variable source area concept of watershed hydrology (Ward
1984). Here, surface runoff is usually generated only from limited source
areas in a watershed. These source areas vary over time, expanding and
contracting rapidly during a storm as a function of precipitation, tem-
perature, soils, topography, ground water, and moisture status over the
watershed (Gburek and Sharpley 1998). Surface runoff from these areas
is limited by soil-water storage rather than infiltration capacity. This
situation usuallv results from high water tables or soil moisture contents
in near-stream areas.

The boundaries of surface runoff-producing areas will be dynamic
both in and between rainfalls (Gburek and Sharpley 1998). During a
rainfall, area boundaries will migrate upslope as rainwater input increases.
In dry summer months, the runoff-producing area will be closer to the
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stream than during wetter winter months, when the boundaries expand
away from the stream channel.

Soil structure, geologic strata, and topography influence the location
and movement of variable source areas of surface runoff in a watershed.
Fragipans or other layers, such as clay pans of distinct permeability
changes, can determine when and where perched water tables occur.
Shale or sandstone strata also influence soil moisture content and location
of saturated zones. For example, water will perch on less permeable
layers in the subsurface profile and become evident as surface flow or
springs at specific locations in a watershed. Converging topography in
vertical or horizontal planes, slope breaks, and hill slope depressions or
spurs, also influence variable source area hydrology in watersheds. Net
precipitation (precipitation minus evapotranspiration) governs watershed
discharge and thus total phosphorus loads to surface waters. This should
be taken into account when comparing the load estimates from different
regions. It is also one reason whv there seems to be more concern with
phosphorus in humid regions than in more arid regions.

In watersheds where surface runoff is limited bv infiltration rate
rather than soil-water storage capacity, areas of the watershed can alter-
nate between sources and sinks of surface flow. This again will be a
function of soil properties, rainfall intensi~ and duration, and antecedent
moisture condition. As surface runoff is the main mechanism bv which
phosphorus is exported from most watersheds (Sharpley and Syers 1979),
it is clear that, if surface runoff does not occur, phosphorus export can be          ,
small.

Export of Nitrogen from Agricultural Systems

The fate of nitrogen applied as fertilizer to agricultural fields has
received extensive study. Overall, nitrogen use in agriculture tends to be
relatively inefficient (less than 25 percent of that applied), with animal
uptake particularly small (less than 20 percent) compared with crop pro-
duction systems (NRC 1993b). Generally for the United States, 45 percent
to 75 percent of the nitrogen in fertilizer is removed in crop harvest (Bock
1984; Nelson 1985; NRC 1993b). Of the remainder, some is stored as
organic nitrogen in the soil, some is volatilized to the atmosphere, and
some leaches to ground and surface waters. A variety of factors, includ-
ing soil type, climate, fertilizer type, and farming practices, influence the
fate of fertilizer use (Howarth et al. 1996). For t,vpical farming practices in
the United States, the percentage of fertilizer that leaches to ground and
surface waters varies between 10 and 40 percent for loam and clav soils,
and 25 and 80 percent for sandy soils (Howarth et al. 1996). Overall in
North America, it is estimated that 20 percent of the fertilizer nitrogen
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applied to agricultural fields leaches into ground and surface waters
(Howarth et al. 1996), although much of that is lost to denitrification in
downstream wetlands, streams, and rivers before reaching estuaries or
coastal waters.

A variety of factors affect the volatilization of nitrogen from fertilizer
to the atmosphere, including soil type, climate, farming practices, and
type of fertilizer (Bouwman et al. 1997). For example, when ammonium
sulfate is applied to a soil with a pH below 5.5, less than 2 percent of the
ammonium is volatilized (in the form of ammonia) to the atmosphere.
Conversely, when ammonium sulfate is applied to calcareous soil (which
has a higher pH), up to 50 percent of the nitrogen can be volatilized as
ammonia gas to the atmosphere (Whitehead and Raistrick 1990; Bouwman
et al. 1997). For typical farming practices, climate, and soils in the United
States and Europe, Bouwman et al. (1997) estimated that on average 8
percent of the nitrogen in ammonium sulfate and 15 percent of the nitro-
gen in urea is volatilized to the atmosphere. The percentages are greater
in tropical countries, and the volatilization from nitrate-based fertilizers is
much less. While emissions of nitric oxide to the atmosphere are an
important nitrogen loss from fertilized fields in tropical areas, this is gen-
erally a very small flux in temperate regions, including the United States
(Holland et al. 1999). Virtually all the nitrogen volatilized from agricul-
tural fields is eventually redeposited back onto the landscape and can
reach estuaries and coastal waters (Howarth et al. 1996). Generally, this
nitrogen is redeposited quite close to the point of emission (Holland et al.
1999).

Since 45 to 75 percent of the nitrogen applied as fertilizer is harvested
in crops, tracing the fate of nitrogen in food and feedstock is important for
understanding nitrogen inputs to natural waters (Howarth et al. 1996).
The nitrogen in foods that are consumed by humans becomes sewage and
is released in sewage effluent, where it is volatilized to the atmosphere as
ammonia from sewage treatment plants or is denitrified (converted to
plant-unavailable nitrogen) in the sewage treatment plants. However, in
the United States most crops are fed to animals (Bouwman and Booij
1998). Thus, most of the nitrogen in harvested crops is excreted by ani-
mals. For animals such as poultry,, hogs, and cows kept in barns or sheds,
36 percent of the excreted nitrogen on average is volatilized to the atmo-
sphere as ammonia; keeping cows in meadows instead of barns reduces
the atmospheric volatilization by more than 50 percent (Bouwman et al.
1997).

Assuming that (1) 65 percent of the nitrogen applied as fertilizer is
removed in crops (NRC 1993b); (2) two-thirds of the crop production in
the United States is fed to animals (Bouwman and Booij 1998); (3) the
nitrogen growth efficiency for animals is 10 percent (Bouwman and Booij
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1998); and (4) 36 percent of the nitrogen excreted by animals is volatilized
to the atmosphere (Bouwman et al. 1997), then some 14 percent of all
nitrogen applied in fertilizer is eventually volatilized to the atmosphere
as ammonia after being consumed by animals. This is in addition to
direct volatilization of ammonia from fertilizers and from sewage treat-
ment plants.

Stated another way, ammonia volatilization to the atmosphere from
agricultural systems in the United States is of the same order of magni-
tude as nitrate leaching from agricultural fields into surface waters. In
addition, although losses are poorly documented, animal wastes also con-
tribute nitrogen directly to surface waters (Howarth 1998). In a regional
comparison of nitrogen cycling in major regions of the United States and
Europe, Howarth (1998) found that estimates of nitrogen consumption bv
domestic animals were far better as predictors of nonpoint source nitro-
gen fluxes in rivers than were rates of application of inorganic nitrogen
fertilizer.

Fate of Nitrogen in Atmospheric Deposition

Reactive nitrogen in the atmosphere includes both reduced com-
pounds (NHv) and oxidized compounds (NOv). These come from a vari-
ety of sourcds, including fossil-fuel combustibn, biomass burning, light-
ning, and emissions from soils. In the United States, most NOv comes
from fossil-fuel combustion and most NHy comes from emissiohs from
agricultural sources (Howarth et al. 1996; Prospero et al. 1996; Bouwman
et al. 1997; Holland et al. 1999). The lifetime in the atmosphere for manv
of these reactive nitrogen compounds is short--from hours to a few
daysQand a large portion of the nitrogen is deposited near its source
(Holland et al. 1999). NOv contributes to "acid rain," but estuarine waters
are well buffered and ar~ not directlv susceptible to acidification. Thus,
the threat from NOv discussed here is its role as a contributor of nitrogen
for coastal eutrophication.

Nitrogen deposition directly onto the water surfaces of estuaries and
coastal waters can be substantial, although this is difficult to measure.
Monitoring stations for atmospheric input of nitrogen tend to be scarce in
coastal areas (Chapter 8). Where monitoring stations exist, they tend to
measure only the nitrogen deposited in precipitation (wet deposition).
Dry deposition of nitrogen (the impaction of particles and gases of nitro-
gen onto water, plant, or land surfaces) has proven difficult to measure in
any type of ecosystem, and usually only wet deposition or at best some
portion of dry, deposition are measured at monitoring sites (Holland et al.
1999).

Evidence indicates that deposition directly onto the water surfaces of
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estuaries tends to contribute from 1 percent to 40 percent of the total
nitrogen inputs (Nixon et al. 1996; Paerl 1997; Paerl and Whitall 1999;
Valigura et al. 2000), with estuaries such as the Baltic Sea (Nixon et al.
1996) and Tampa Bay (Zarbock et al. 1996) at the upper end of this range.
Furthermore, evidence suggests a significant movement of nitrogen in the
atmosphere from the eastern United States to the coastal and even off-
shore waters of the North Atlantic Ocean where it is deposited (Prospero
et al. 1996; Holland et al. 1999); this flux could be as large as half the entire
amount of reactive nitrogen emitted into the Earth’s atmosphere from the
United States. However, because of the large natural flux of nitrogen
from the deepwater of the North Altantic Ocean onto the continental shelf
off the eastern U.S., this atmospheric deposition probably contributes less
than 10 percent of the total input of nitrogen to the surface waters of the
continental shelf (Howarth 1998).

Much of the reactive nitrogen deposited from the atmosphere falls
onto terrestrial ecosystems. This can affect estuaries and coastal waters to
the extent that it is exported from land. The fate of nitrogen deposition in
forests has received extensive study. Productivitv of most U.S. forests in
their natural state is limited by the supply of nitrogen (Vitousek and
Howarth 1991). As more nitrogen is made available to these forests from
atmospheric deposition, production and storage of nitrogen in organic
matter can be expected to increase temporarily. However, this ability, of
forests to store nitrogen is limited. Forests become "saturated" with
respect to nitrogen when inputs exceed the total amount needed by trees
and the assimilation capacity (through microbial and abiotic processes) of
soil organic matter (Aber et al. 1989; Gundersen and Bashkin 1994; Magill
et al. 1997; Emmett et al. 1998). Once a forest is saturated with respect to
nitrogen, losses both to the atmosphere and to downstream ecosvstems
can increase rapidly. In European forests that have received high levels of
nitrogen deposition for some time, the downstream export of nitrogen
can be high, often greater than 500 kg N km-2 yr-~ (van Breement et al.
1982; Hauhs et al. 1989; Schulze et al. 1989; Durka et al. 1994). Some
evidence indicates that the process whereby forests switch from retaining
nitrogen to exporting nitrogen as they become nitrogen saturated can be
self-accelerating due to related changes in biogeochemical cycling and
ecosystem decline (Schulze et al. 1989; Howarth et al. 1996).

Ecological theory, suggests that young aggrading forests tend to retain
more nitrogen and be less likely to become nitrogen saturated than old-
growth mature forests (Vitousek and Reiners 1975; Aber et al. 1989).
Therefore, forests that have been logged or burned within the past several
decades to a century can be expected to retain more nitrogen from depo-
sition. However, a variety of factors, in addition to land-use history, can
affect the ability of a forest to retain nitrogen, including the species corn-
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position of trees, climate, and soil type (Howarth et al. 1996; Aber and
Driscoll 1997; Aber et al. 1997; Magill et al. 1997; Emmett et al. 1998). For
example, Lajtha et al. (1995) found that only about half the nitrogen input
from atmospheric deposition was retained by forests at Cape Cod, Massa-
chusetts, whether the forests were young or mature, apparently because
the sandy soils there allow nitrogen to pass through so quickly. On the
other hand, forests on stony and sandy loam soils in western Massachu-
setts retained over 85 percent of nitrogen inputs even when heavily fertil-
ized with nitrogen over a six-year period (Magill et al. 1997). In this
fertilization experiment, there was some evidence that nitrogen retention
decreased over time as the nitrogen content of the forest increased and
that nitrogen saturation occurs more rapidly in pine forests than in hard-
wood forests (Magill et al. 1997).

In a review of nitrogen retention in U.S. forests, Johnson (1992) found
no relationship between nitrogen inputs and nitrogen losses to down-
stream ecosystems--the percentage of nitrogen deposition that was re-
tained varied among forests from nearlv none to virtually all. Much of
this variation could have been caused bv differences in land use, soil type,
and dominant tree species (Lajtha et al. 1995; Aber and Driscoll 1997:
Magill et al. 1997; Emmett et al. 1998). Some of the variation, however,
could have been due to the exclusion of dissolved organic nitrogen fluxes
in the budgets considered by Johnson (1992), all of which included losses
only of inorganic nitrogen; losses of organic nitrogen can be considerable
from some forests (Hedin et al. 1995; Lewis et al. 1999). In fact, even in
northern New England where atmospheric deposition of nitrogen is mod-
erately high, most of the dissolved nitrogen leaving forests is organic
nitrogen, rather than inorganic nitrogen (Campbell et al. 2000). Further,
many of the budget~ reviewed by Johnson (1992) were based on short-
term studies, and losses of nitrogen from forests can show considerable
year-to-year variation in response to climatic variation (Aber and Driscoll
1997). Finally, dry deposition of nitrogen is difficult to estimate precisely
(Howarth et al. 1996; Holland et al. 1999; Valigura et al. 2000), and mav
not have been correctly characterized in some of the budgets summarized
by Johnson (1992).

Emmett et al. (1998) proposed that the extent of nitrogen leaching
from a forest can be easily predicted from the "nitrogen status" of the
forest, as measured by the ratio of organic carbon to nitrogen in the forest
floor. They experimentally illustrated that forests with a low nitrogen
status (forest floor carbon:nitrogen greater than 30:1) retain most of the
nitrogen added (well over 90 percent), whereas forests with a high nitro-
gen status (forest floor carbon:nitrogen less than 25:1) retain less than half
the nitrogen added through deposition and fertilizer. Similarly, Campbell
et al. (2000) have demonstrated that the ratio of organic carbon to organic
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nitrogen in streamwater draining forests in the northeastern United States
is a good predictor of export of inorganic nitrogen from those forests. For
example, export of inorganic nitrogen increased dramatically in systems
where the organic carbon to organic nitrogen ratio of the streamwater
was below 20:1 to 25:1 (Campbell et al. 2000). A variety, of factors control
whether a forest acts as a sink or source of nitrogen, but forests experienc-
ing long periods of high nitrogen inputs through atmospheric deposition
will tend to become saturated with respect to nitrogen (Emmett et al.
1998). Thus, over time a forested watershed that experiences high inputs
of nitrogen deposition will reach its capacity to store nitrogen and will
begin to act as a source of nitrogen to the streams that drain it. Thus, its
not surprising that experiments showed that nitrogen leaching from a
forest slowed quickly after deposition was reduced through the use of
roof exclosures (Bredemeier et al. 1998). This lead Emrnett et al. (1998) to
suggest that "immediate benefits in water quality could be expected fol-
lowing any reduction in nitrogen deposition loading."

For management of lake acidification in some areas of Europe,
managers have adopted the "critical load" concept (Bashkin 1997). This
approach sets a goal of keeping atmospheric deposition below some level
where it is thought that downstream release will be kept small enough to
keep any ecological damage at an acceptable level. Research supports the
conclusion that downstream release of nitrogen (and associated acid) can
be expected to occur when a critical load value of 1,000 kg N km-2 yr-1
from atmospheric deposition is reached (Schulze et al. 1989; Pardo and
Driscol11993; Emmett and Reynolds 1996; Williams et al. 1996; Skeffington
1999; Figure 5-11). Average levels of nitrogen deposition (wet plus dry)
currently exceed 1,000 kg N km-2 yr-1 for the northeastern United States
and for much of Europe (Howarth et al. 1996; Prospero et al. 1996; Holland
et al. 1999; Valigura et al. 2000).

The export of nitrogen following deposition onto terrestrial ecosvstems
other than forests has received less study. Some evidence indicates that
grasslands are as retentive of nitrogen as forests, or even more so (Dodds
et al. 1996). When nitrogen from the atmosphere is deposited onto agri-
cultural fields, its fate is similar to the fate of nitrogen fertilizer applied to
such fields, although nitrogen deposited during the non-growing season
could be prone to greater loss to downstream ecosystems. The fate of
atmospheric nitrogen deposited onto urban and suburban landscapes
appears to be virtually unstudied, although the nitrogen content of storm-
water runoff from urban environments is high (EPA t983). Deposition
onto urban landscapes is high, as expected since much of the reactive
nitrogen in the atmosphere is deposited near sources, and it is reasonable
to expect that the export of this deposition to coastal waters is also high.
However, nitrogen deposition (wet or dry) in urban environments is
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FIGURE 5-11 Ambient inputs (throughfal]) and leaching losses at the Nitrogen
Saturation Experiment sites (modified from Emmett et al. 1998).

poorly measured since most deposition monitoring sites are in rural envi-
ronments (Holland et al. 1999). Uncertainty over the extent of nitrogen
deposition in urban environments is one of the greatest uncertainties in
the nitrogen budget for the United States (Holland et al. 1999).

PROCESSING OF NITROGEN AND PHOSPHORUS IN
WETLANDS, STREAMS, AND RIVERS

Not all the nitrogen or phosphorus that is exported from a forest, a
corn field, or an animal feedlot will reach an estuary, or coastal waters
because significant processing of nutrient flows can occur in wetlands,
streams, lakes, reservoirs, and rivers that lie between the terrestrial sys-
tems and coastal waters (Kirchner and Dillon 1975; Kelly et al. 1987; Howarth
et al. 1995, 1996; Rigler and Peters 1995). The sediments in wetlands and
aquatic systems sometimes retain phosphorus and sometimes they do
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not, depending on the presence of such phosphorus-sorptive phases as
iron (III) hydroxides and oxides and calcium carbonate minerals (Howarth
et al. 1995). Where iron compounds are the dominant phosphorus-
adsorbing minerals, the oxidation state of the minerals is important, as
oxidized iron compounds sorb phosphorus and reduced iron compounds
do not (Theis and McCabe 1978; Howarth et al. 1995). Biological controls
on the pH of the immediate surface sediment can also be important
(Knuuttila et al. 1994). Despite these details, the retention of phosphorus
in lakes can often be predicted from the residence time of water in the
lakes, and lakes often retain 80 percent or more of the entering phosphorus
(Kirchner and Dillon 1975; Rigler and Peters 1995; Nixon et al. 1996).
Wetlands also frequently retain significant quantities of phosphorus, so
buffer or riparian zones around streams or waterbodies can reduce inputs
from agricultural land (Lowrance et al. 1984a, b, 1985).

Wetlands and aquatic systems can also remove significant quantities
of nitrogen, although the mechanism is different. Generally, most removal
of nitrogen in these systems is by denitrification. The process occurs
largely in anoxic environments, and often occurs at high rates in the sedi-
ments of wetlands, lakes, and rivers. Most studies show a large removal
of nitrate in groundwater that flows through wetlands, with most of this
presumed to be denitrified (Peterjohn and Correll 1984; Lowrance et al.
1984b; Correll et al. 1992; Jordan et al. 1993; Jansson et al. 1994; Vought et
al. 1994; Howarth et al. 1996), although some studies show a conversion to
organic nitrogen (Devito et al. 1989; Brunet et al. 1994). Riparian wetlands
that intercept waters flowing from agricultural fields before they enter
streams can be effective at lowering nitrogen loads. However, in many
areas these riparian wetlands were drained or otherwise destroyed as
land was converted fc~ agriculture (Vought et al. 1994). Krug (19~3) has
shown that in southern Sweden, the conversion of the last 10 percent to 15
percent of land into agricultural use disproportionatelv destroyed fring-
ing wetlands and therefore doubled nitrogen inputs to "streams. Wetland
restoration has been suggested as both the cheapest and most effective
approach for lowering nitrogen fluxes through the landscape to rivers
(Rosenberg et al. 1990; Haycock et al. 1993).

Denitrification occurs in the water column of streams and rivers when
the water is anoxic or extremely hypoxic. However, with the general
improvement in river water quality, that accompanied the widespread use
of secondary sewage treatment for removal of biological oxygen demand,
few rivers in the United States now have such low-oxygen events (NRC
1993a). On the other hand, the sediments of streams and rivers are fre-
quently anoxic even when water quality is high, and this provides an
ideal location for denitrification. Similarly, the sediments of lakes are
almost always anoxic below the first few meters of water. For lakes,
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streams, and rivers with an oxic water column, the extent of removal of
nitrogen by denitrification can be modeled as a function of depth and
mean residence time (Kelly et al. 1987; Howarth et al. 1996); denitrificao
tion is greater in shallower systems and in systems with a longer water
residence time, since both of these lead to greater contact of nitrogen in
the water with anoxic sediments. Using this model, Howarth et al. (1996)
suggested that denitrification in river systems in the United States are in
general unlikely to denitrifv more than 20 percent of the nitrogen that
flows into them.

NUTRIENT FLUXES TO THE COAST

Insights from a Regional Analysis

At the scale of individual estuaries, it has proven exceedingly difficult
to determine the ultimate source for nitrogen inputs and the mag~nitude of
the load each source contributes. Numerous obstacles exist to under-
standing nutrient fluxes to the coast; including: (1) the existence of mul-
tiple sources (fossil-fuel combustion from both mobile and stationary
sources plus agricultural sources); (2) the difficulty in estimating drv
deposition at the scale of whole watersheds; (3) the difficultv in measur-
ing gaseous losses from ecosystems (including denitrffication of nitrate to
nitrogen as well as volatilization of ammonia and NOv compounds), and
(4) the multiple pathways for nitrogen flows (surfaCe waters, ground-
waters, and atmosphere). (Generally, these problems are far less signifi-
cant when dealing with phosphorus fluxes.) However, much insight into
nitrogen fluxes to coastal waters has been gained recently bv analyzing
fluxes at relatively large spatial scales.

Over the past six years, the International SCOPE Nitrogen Project has
been analyzing nitrogen fluxes at the scale of large regions, such as the
combined watersheds of the North Sea, the combined watersheds of the
northeastern United States from Maine through the Chesapeake Bay, and
the Mississippi River basin. The International SCOPE Nitrogen Project
was authorized by the International Council of Scientific Unions and has
worked with other international efforts, including the International
Geosphere-Biosphere Program, the United Nations’ Environmental Pro-
gram, and the World Meteorological Organization. The motivation was
to see what insights on nitrogen pollution could be gained bv. studying
nitrogen biogeochemistry at a scale smaller than global but larger than
small watersheds (Howarth 1996; Townsend 1999).

As one of its first activities, the International SCOPE Nitrogen Project
evaluated nitrogen exports to the North Atlantic Ocean from the terres-
trial landscape (both in Europe and in America) at the scale of large
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regions (Howarth et al. 1996). At this scale, it is possible to evaluate the
net influences of all the processes acting in the region at the scale of
individual fields, feedlots, cities, forests, wetlands, and rivers. Some
nitrogen inputs are actually easier to estimate at large spatial scales than
at the scale of small watersheds and fields. For instance, dry deposition of
nitrogen is difficult to estimate at the scale of individual watersheds and
can be variable in space. However, dry deposition at the scale of large
regions can be estimated with greater accuracy bv using mass-balance
constraints and knowledge of broad-scale atmospheric transport
(Howarth et al. 1996; Prospero et al. 1996; Holland et al. 1999).

The International SCOPE Nitrogen Project showed large variations in
the export of nitrogen to the North Atlantic from regions in the temperate
zone, with fluxes per area of watershed varying from as low as 76 kg N
km-~- yr-1 for the watersheds of northern Canada to 1,450 kg N km-’- yr-1
for the watersheds of the North Sea (Figure 5-12). As stated above, the
export of nitrogen from nonpoint sources dominates over wastewater
and other point sources for all regions (Howarth et al. 1996; Howarth
1998). The flux of nitrogen from a region per area of watershed--both the
total flux and the flux from nonpoint sources--is weaklv correlated with
population densitv (Figure 5-13).

The International SCOPE Nitrogen Project constructed mass balances
for reactive nitrogen under human control at the scale of large regions
(Howarth et al. 1996). For imports, the analysis carried out by the Inter-
national SCOPE Nitrogen Project considered application of nitrogen fer-
tilizer, nitrogen fixation by agricultural crops, deposition from the atmo-
sphere of oxidized forms of nitrogen (which are presumed to come primarily
from fossil-fuel combustion in the temperate zone; Holland et al. 1999i,
and the import or exp6rt of nitrogen in food and animal feedstocks. Sew-
age was not considered a net source, since it is a recycling of nitrogen that
was brought into a region for agricultural purposes or directly as nitrogen
in food. Similarly, deposition of ammonium and organic nitrogen from
the atmosphere were not considered as inputs, since these are largely a
recycling of nitrogen volatilized into the atmosphere from agricult-~ral
sources within the same region (Howarth et al. 1996; Howarth 1998).

Surprisingly, the International SCOPE Nitrogen Project found that
the export of nitrogen from the landscape to the coast in the temperate
zones of North America and Europe is a linear function of the import of
reactive nitrogen forms into the region by human activity (Figure 5-14;
Howarth et al. 1996; Howarth 1998). On average for the temperate regions
of North America and Europe, 20 percent of the nitrogen inputs under
human control flow out of regions to coastal waters. The majoriW of the
human-controlled nitrogen inputs are either denitrified or store£t in the
ecosystems in regions. Unfortunately, the nature of these sinks--includ-
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A

a

FIGURE 5-12 Regional export of total nitrogen to the North Atlantic coast per
area of watershed (kg N km-2 yr-1). (A) Total nitrogen fluxes in rivers and in
sewage treatment plants. (B) Fluxes in rivers that only originate from nonpoint
sources of nitrogen in the landscape (modified from Howarth 1998).
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FIGURE 5-13 The relationship between population density and the export of
nitrogen in rivers to the coast for temperate regions surrounding the North At-
lantic Ocean. Each point represents one region. (A) The total nitrogen export
from the region in rivers. (B) The flux of nitrogen from nonpoint sources in the
region, independent of upstream sources (modified from Smith et al. 1997).
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FIGURE 5-14 A comparison of human-controlled inputs of nitrogen to a region
and nitrogen export from the region to the coast in rivers, for temperate regions
surrounding the North Atlantic Ocean. Note that the export of nitrogen from a
region is linearly related to the inputs of nitrogen to the region. The dashed lines
refer to the 95 percent confidence limits around the regression line (solid line;
modified from Howarth et al. 1996).

ing whether or not they will change with time--is poorly known
(Howarth et al. 1996).

The Internationa~ SCOPE Nitrogen Project further used regressions
(Figure 5-15A-D) to suggest that deposition from fossil-fuel sources (NOv
deposition) per unit mass introduced into the landscape is a better predic-
tor of nitrogen export to coastal waters (r2 = 0.81) than is fertilizer applica-
tion (r2 = 0.28; Howarth 1998). Furthermore, a simple multiple regression
that used both NOy. deposition and agricultural inputs (i.e., the sum of
fertilizer, nitrogen fixation in agriculture, and net movements of nitrogen
in foodstocks) was constructed to predict nitrogen export to the coast.
The best overall fit was obtained by a curve where the NOy deposition
term was seven times greater than the agricultural input term (Howarth
et al. 1996). This suggests that, per unit mass, nitrogen from fossil fuel
sources may contribute more to the nitrogen flux in rivers to the coast
than do agricultural sources. Of course, in many areas the total inputs of
nitrogen as fertilizer are far greater than are the inputs from NOy deposi-
tion. For example, in the Mississippi River basin the total inputs of nitro-
gen as fertilizer far exceed those from NOy deposition; consequently, agri-
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culture is the greatest contributor to the nitrogen export from that basin
(Goolsby et al. 1999).

The best regression fit for the export of nitrogen from nonpoint
sources for the temperate regions of the North Atlantic Ocean results
from using the sum of NO deposition and ammonium deposition to
predict nitrogen export (Fi~tre 5-15A-D; r2 = 0.92; Howarth 1998). The
ammonium deposition is strongly tied to livestock densities (Bouwman et
al. 1997), which suggests that livestock wastes contribute disproportion-
ately to the nitrogen pollution of surface waters bv agriculture and,
together with the fossil-fuel source, are often major factors in nitrogen
export to the coastal oceans at the scale of large regions (Howarth 1998).

INSIGHTS FROM THE SPARROW MODEL APPLIED TO THE
NATIONAL SCALE

Another useful large-scale approach to assessing sources of nitrogen
and phosphorus in surface waters was taken by Smith et al. (1997). Bv
applying the Spatially Referenced Regressions on Watersheds (SPARROW)
mode! (Appendix D) to a set of data from 414 stations in the National
Stream Quality Accounting Network, Smith et al. (1997) concluded that
just over half of the streams and rivers in the United States probably have
total phosphorus concentrations in excess of 0.1 mg 1-I (Figure 5-16). Fur-
thermore, they concluded that livestock waste production is the single
largest source of phosphorus contamination leading to elevated phosphorus
concentrations nationally (Smith et al. 1997). Mean values for "land-
water delivery factors" (the percent of the original source of phosphorus
that actually reaches surface waters) were estimated as approximately
0.07 and 0.11, respect(vely, for phosphorus from fertilizer application and
phosphorus from livestock wastes. That is, the analysis by Smith et al.
(1997) suggested that per mass of phosphorus, phosphorus from livestock
wastes was 50 percent more likely to be exported to surface waters. Note
that these delivery factors are estimated as part of the model in determin-
ing the best fit between nutrient sources and concentrations.

With respect to nitrogen, Smith et al. (1997) concluded that much of
the United States probably exports less than 500 kg N km-2 yr-1, but that
export is probably much higher in much of the Mississippi River basin
and in the watersheds of the northeastern United States (Figure 5-17). For
the areas of export over 1,000 kg N km-2 yr-1, Smith et al. (1997) concluded
that fertilizer was the largest source of nitrogen overall (48 percent), fol-
lowed by atmospheric deposition (18 percent) and livestock wastes (15
percent). To some degree, this result is driven by the large area of the
Mississippi River basinmthis basin represents 41 percent of the area of the
lower 48 states, and is a region where fertilizer application greatly exceeds
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FIGURE 5-16 Classification of predicted total phosphorus concentrations in sur-
face waters of the United States as estimated from the SPARROW model (Smith
et al. 1997).
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FIGURE 5-17 Predicted local total nitrogen yield in hydrologic cataloging units         ~
of the conterminous United States. Local yield refers to transport per unit area at         "
the outflow of the unit due to nitrogen sources in the unit, independent of up-          .
stream sources (Smith et al. 1997).                                                  ~.
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NOy deposition (Howarth et al. 1996). Conversely, in the northeastern
United States, atmospheric deposition is the largest nonpoint source of
nitrogen to surface waters (Howarth et al. 1996; Jaworski et al. 1997; Smith
et al. 1997).

For the portions of the United States where total nitrogen export was
over 1,000 kg N km-2 yr-1, the SPARROW model estimated land-water
delivery factors of 0.24 for livestock wastes, 0.32 for fertilizer application,
and 1.62 for atmospheric deposition (Smith et al. 1997). Note that for both
livestock waste and fertilizer, the delivery factors are greater for nitrogen
than for phosphorus (by two- to four-fold). This is consistent with the
known greater mobility of nitrogen in dissolved forms in surface and
groundwater and in volatile forms in the atmosphere.

There are some biases in the land delivery factors for nitrogen fertil-
izer and for atmospheric deposition, as Smith et al. (1997) did not include
in their analysis the nitrogen fixation by agricultural crops or dry deposi-
tion from the atmosphere. Nitrogen fixation by agricultural crops tends
to be correlated with nitrogen fertilizer application in the United States,
and both are sources of nitrogen to downstream ecosvstems (Howarth et
al. 1996). Howarth et al. (1996) also demonstrated that, on average, for the
portions of the United States that export over 1,000 kg N km-2 yr-1, nitro-
gen fertilizer makes up just over 60 percent of the sum of fertilizer appli-
cation plus nitrogen fixation by agricultural crops. Adjusting the land-
water delivery factor from Smith et al. (1997) to include nitrogen fixation
as a source of nitrogen yields a new land-water delivery factor of 0.20 for
the combined nitrogen from fertilizer and nitrogen fixation (a value com-
parable to that for nitrogen loss from livestock waste determined by Smith
et al. 1997).

For atmospheric ~leposition, Smith et al. (1997) reported a land-water
delivery coefficient of 1.62, suggesting that more nitrogen runs off the
landscape from a depositional source than actual.Iv falls in deposition.
This clearly cannot be so, and the most likely explanation for this high
delivery factor is that the deposition estimates used for input were only
for wet deposition of NOv, and did not include NO,, dry, deposition or wet
or dry deposition of ammonium and organic nitrogen (personal commu-
nication, Smith 1999)..On average for areas in the United States receiving
fairly high levels of atmospheric deposition, wet NO,. deposition is
approximately 25 percent of total atmospheric deposition twet and dry of
both reduced and oxidized forms). (Although there is a great deal of
uncertainty associated with this estimate [Johnston and Lindberg 1992;
Lovett and Lindberg 1993; Whelpdale et al. 1997; Holland et al. 1999;
Valigura et al. 2000]). Using this value as a correction factor for the land-
water delivery factor for nitrogen deposition of Smith et al. (1997), leads
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to a land delivery factor of approximately 0.40 in areas of high nitrogen
export in the United States.

A comparison of these revised delivery factors of 0.40 for total atmo-
spheric deposition of nitrogen (NOy) and 0.20 for nitrogen fertilizer appli-
cation plus nitrogen fixation by agricultural crops leads to the conclusion
that nitrogen from depositional sources is about two-fold more mobile in
the landscape than is nitrogen running off agricultural fields. This con-
clusion is consistent with that from the regional analysis of the Inter-
national SCOPE Nitrogen Project discussed earlier, which also demon-
strated the greater mobility of nitrogen from NOydeposition (Howarth et
al. 1996). Together, these results suggest that while the global mobiliza-
tion of newly available nitrogen is greater through fertilizer production
than through fossil-fuef combustion (Galloway et al. 1995; Vitousek et al.
1997), the nitrogen from fossil fuel sources may be disproportionatetv
important to coastal eutrophication and other adverse impacts of nutrierit
over-enrichment.

Overall, the conclusions reached by Smith et al. (1997) from their
SPARROW analysis agree remarkably well with the conclusions of the
International SCOPE Nitrogen Project (Howarth et al. 1996; Howarth
1998), with one exception. Results from the Project show that livestock
wastes are a more significant source of nitrogen to surface waters than
predicted by Smith et al. (1997); the SPARROW analvsis finds livestock
wastes to be the major source of phosphorus, but a lesser source of
nitrogen.

NUTRIENT BUDGETS FOR SPECIFIC ESTUARIES
AND COASTAL WATERS

Knowledge of nutrient inputs to an estuary is essential for manage-
ment of nutrient over-enrichment problems, and nutrient budgets have
now been prepared for many estuaries. Several of these have recently
been summarized by Valigura et al. (2000). Often, nutrient inputs are
estimated as part of some larger scientific research project and are pub-
lished in the peer-reviewed scientific literature. More frequently, the
budgets are prepared as management tools and are either not published,
or are published as government or consulting company reports (Valigura
et al. 2000). Documentation of the data sources and approaches used is
sometimes missing and is seldom fully adequate for independent review.

No standard methodologies exist for estimating nutrient inputs to
estuaries, and many different approaches have been used. In some cases,
nutrient budgets are based on export-coefficient models, where nutrient
exports are estimated from literature values as a function of land-use
types without independent verification of fluxes (Chapter 8). In other
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cases, budgets are based on empirically derived loading coefficients for
the actual watershed. These approaches work well for determining the
importance of point-source inputs such as wastewater treatment plants.
However, without proper calibration, estimates for nutrient inputs from
non-point sources can be misleading. Estimating the importance of atmo-
spheric deposition as a source is particularly problematic when using
export-coefficient models.

For example, export-coefficient models simply take empirical data,
and apply it through series of relatively straightforward calculations to
obtain an estimate of the total load. In the simplest form (which is often
the form used), the approach uses published coefficients for various land
use types in the watershed (developing these coefficients is not straight-
forward, thus often the coefficients were derived for regions other than
that within which the watershed resides). In a simple hypothetical water-
shed, published coefficients might suggest that farmland exports X g N
m-2 ;vr-1, forests export Y g N m-2 yr-1, and urban lands export Z g N m-2

year-L These values are multiplied by the area of each land type in the
watershed to get the export for the watershed as a whole. Atmospheric
deposition of nitrogen (NOv) presents an immediate problem in that these
models have historicallv riot worried about whether the export coeffi-
cients used were derived for areas with high or low atmospheric deposi-
tion of nitrogen. Thus, atmospheric deposition has been ignored, and so
the export from forests is generally treated as a background, natural flux.
This erroneously implies that no amount of atmospheric deposition of
nitrogen will increase the export of nitrogen from forests. Presumably,
the approach could be improved so that forest export varied depending
on deposition, but to date, no specific efforts to address this problem have
been successfully completed.

Almost all nutrient budgets for estuaries rely on gauged stream dis-
charge data where these are available. However, for many estuaries
(including major ones such as Chesapeake Bay, Delaware Bay, and the
Hudson River), significant portions of the watersheds are not gauged
because of the difficulty in gauging tidal streams and rivers (Valigura et
al. 2000). Where available, data on concentrations of total phosphorus
and nitrogen are used in these budgets, but for many estuaries only
inorganic dissolved nutrients are measured (Valigura et al. 2000). These
problems add considerable error to the nutrient budgets.

Methodologies for determining the sources of nutrients and the mag-
nitude of the load contributed by each are poorly developed at the scale of
individual estuaries, and there is an urgent need for developing better
approaches, particularly with regard to atmospheric deposition of nitro-
gen onto the landscape. The large-scale and regional analyses discussed
above (the International SCOPE Nitrogen Project and the SPARROW
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analysis) provide a potential framework based on quantifying inputs to
the watershed, but these analyses are relatively recent and have not yet
been applied to the management of most estuaries. In an effort to deter-
mine the validity of using SPARROW-derived estimates for a given
estuary, Valigura et al. (2000) conducted a preliminary comparison of
SPARROW-derived estimates with independentlv derived estimates of
nitrogen loading to 27 estuaries on the Atlantic an~t Gulf of Mexico coasts
of the United States. Based on that comparison, Valigura et al. (2000)
concluded that while SPARROW accurately predicted the mean loading
to the estuaries as a group, it did a poor job of predicting the load to any
one particular estuary (i.e., a linear regression of the SPARROW estimates
and the. locally derived estimates had a slope of 1 and an R2 of 0.49).
However, as with many such analyses involving locally derived informa-
tion, the observed data from each estuary varies in quality and quantity,
and the methods used to calculate estimates varied as well. Thus, the
locally derived estimates were not obtained from directly comparable
data sets and most were not verified. Thus the poor match between
SPARROW predictions and local estimates may lie with the quality of the
individual estimates for the 27 estuaries. (Chapters 7 and 8 expand on the
limitations imposed on understanding individual estuarine behavior bv
inconsistent observations.)

Perhaps the greatest uncertainty with estuary nitrogen budgets con-
ceres the contribution of atmospheric deposition. In most classical estua-
rine studies, nitrogen inputs from the atmosphere were completely
ignored. This has changed since Fisher and Oppenheimer (1991) pointed
out the potential importance of atmospheric deposition as a source of
nitrogen to Chesapeake Bay, and since Paerl (1985) showed the impor-
tance of atmosphericdeposition as a nitrogen source to the coastal waters
of North Carolina. However, even many nutrient budgets constructed
during the last decade have no estimate for the input of nitrogen from
atmospheric deposition. In many other estuaries, budgets estimate the
importance only of direct deposition onto the surface waters of the estu-
ary itself (and generally only wet deposition, not dry deposition), and do
not estimate deposition onto the landscape with sub’sequent export to the
estuary.

Available evidence (although constrained by limited monitoring) in-
dicates that direct deposition onto the water surface alone (not including
the contribution of nitrogen which falls on the landscape and is then
exported to estuaries) contributes between 1 percent and 40 percent of the
total nitrogen input to an estuary~depending in large part on the relative
area of the estuary and its watershed (Nixon et al. 1996; Valigura et al.
2000). In estuaries where the ratio of the area of the estuary to the area of
its watershed is greater than 0.2, direct atmospheric depositions usually
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make up 20 percent or more of the total nitrogen loading (Valigura et al.
2000). Where the ratio of the estuarine area to the area of its watershed is
less than 0.1, atmospheric deposition directly onto the water surface gen-
erally makes up less than 10 percent of the total nitrogen input (Valigura
et al. 2000).

For estuaries that have relatively large watersheds, the deposition of
nitrogen from the atmosphere onto the landscape with subsequent runoff
into the estuary is probably greater than the deposition of nitrogen directlv
onto the water surface. Unfortunately, the magnitude of this flux is poorl~
characterized for most estuaries. The deposition onto the landscape can
be estimated for most watersheds, although the error associated with
these estimates can be considerable due to inadequate monitoring and the
difficulty with measuring dry deposition. The larger problem, however,
is with determining what portion of the nitrogen deposition is retained in
the landscape and what portion is exported to rivers and the coast. The
two major approaches for making this determination are to use statistical
models or to use process-based models on nitrogen retention in the water-
shed. In their application to estuaries, both approaches are quite recent
and are relatively untested. There is an urgent need for further develop-
ment and evaluation of these techniques; however, it appears that the
statistical approaches have led to more reliable estimates, for reasons
discussed below.

Both the SPARROW model and regressions comparing nitrogen flux
in rivers to sources of nitrogen across landscapes (used by the Inter-
national SCOPE Nitrogen Project) represent examples of statistical
approaches that appear to provide reliable estimates of the portion of the
nitrogen deposition retained in the landscape versus what is exported to
rivers and coastal areas. Jaworski et al. (1997) used a similar approach in
the northeastern United States, comparing atmospheric deposition and
riverine flux for 17 watersheds with relatively little agricultural activity or
sewage inputs. This led to the conclusion that approximately 40 percent
of the nitrogen deposition is exported from the landscape (correcting their
analysis by assuming that dry deposition is equal to wet deposition), a
value remarkably similar to the results from appl~ving the SPARROW
model at the national scale. By applying this result to other watersheds in
the northeast, including those with agricultural activity.., Jaworski et al.
(1997) estimated that between 36 percent and 80 percent of the total nitro-
gen flux in rivers was originally derived from atmospheric deposition
onto the landscape. Note that the riverine nitrogen fluxes were estimated
at U.S. Geological Survey (USGS) gauging stations above the tidal por-
t-ions of these rivers, and generally excluded the large urban influences at
the river mouths.

In another recent effort, a National Oceanic and Atmospheric Admin-
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istration (NOAA)-sponsored project brought together researchers from
around the United States to examine atmospheric deposition to coastal
waters (Valigura et al. 2000). Valigura et al. (2000) summarized and com-
pared the four different approaches included in the NOAA project, includ-
ing a process-based model and an application of the statistical approach
used by SPARROW. They report that, for 42 estuaries in the United
States, atmospheric deposition onto the landscape contributed between 6
percent and 50 percent of the total nitrogen load to the receiving body.
Jaworski et al (1997) and Valigura et al. (2000) give estimates in common
for only one river/estuary--the Hudson-Raritan--and for this system,
their estimates are similar to the statistical model results, but quite differ-
ent from the process-based model estimates. Jaworski et al. (1997) esti-
mate that 34 percent of the nitrogen flux in the Hudson comes from atmo-
spheric deposition onto the landscape, after correction for the point source
inputs from New York Cit’v (Hetling et al. 1996). In contrast, estimates
from the process-based model indicated 9 percent of the nitrogen flux of
the Hudson-Raritan total nitrogen load comes from nitrogen deposition
onto the landscape. The statistical SPARROW model approach estimated
the flux to the estuary from atmospheric deposition onto the watershed as
26 percent for this system.

Great uncertainty about the importance of atmospheric deposition as
a nitrogen source to specific estuaries may exist. However, there is little
doubt that the relative importance of fossil-fuel combustion versus agri-
cultural activity in controlling atmospheric deposition of nitrogen to estu-
aries depends both on the nature and extent of farm~g activities in the
watershed and on the nature and extent of fossil-fuel combustion in the
airsheds upwind of the watershed. In estuaries fed by watersheds with
tittle agricultural activity but significant loads of atmospheric pollution
(such as the Connecticut and Merrimack rivers and most of the northeast-
ern United States), atmospheric deposition of nitrogen from fossil-fuel
combustion can account for up to 90 percent or more of the nitrogen
contributed by nonpoint sources. On the other hand, for watersheds such
as the Mississippi Basin where agricultural activity is high and atmo-
spheric pollution from fossil-fuel combustion is relativelv low
(Figure 5-18), agricultural sources dominate the fluxes of nitrogen~ Inter-
estingly, the major hot-spots of agricultural activity, that dominate the
nitrogen fluxes for the Mississippi and Gulf of Mexico appear to be far
from the Gulf in Iowa, Illinois, Indiana, Minnesota, and Ohio (Goolsby et
al. 1999).

For many estuaries, both atmospheric deposition of nitrogen derived
from fossil-fuel combustion (NOv) and nitrogen from agricultural sources
are likely to be major contributors. For example, the model used by
managers to estimate nitrogen inputs to Chesapeake Bay predicts that
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FIGURE 5-18 A comparison of human-controlled inputs of nitrogen and nitrogen
losses (kg N km-2 yr-1) as food exports and in riverine exports between the north-
eastern United States and the Mississippi River basin. Note that, on average,
nitrogen is exported in foods and feedstocks from the Mississippi basin and
imported to the northeastern United States.
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agriculture contributes 59 percent of the nonpoint source inputs, NOv
deposition onto the landscape is slightly less important (Magnien et aI.
1995). The comparative analysis of Jaworski et al. (1997), on the other
hand, suggests that atmospheric deposition is the dominant source of
nitrogen from nonpoint sources in the major tributaries of Chesapeake
Bay. Further study and analysis is necessary to determine whether
Jaworski et al. (1997) have overestimated the importance of atmospheric
deposition or whether Magnien et al. (1995) have underestimated it.

However, the process-based model of nitrogen retention used by
Magnien et al. (1995) has no~t been independently verified and is subject to
large uncertainties (Boesch et al. 2000). Small changes in the assumed
ability of forests to retain or export nitrogen from atmospheric deposition
can lead to large changes in the relative importance of NOv deposition to
the bay. As discussed above, there is great variation among forests in
their ability to retain nitrogen from atmospheric deposition, and regional
and large-scale analysis of nitrogen fluxes for the United States indicate a
greater mobili~ of nitrogen from deposition (less retention) than is often
found in small-scale watershed studies. Further, the model of Magnien et
al. (1995) does not include some of the latest findings on nitrogen export
from land, such as the large export of nitrogen in dissolved organic forms
that was noted above (Campbell et al. 2000).

A recent report from the Environmental Protection Agency (EPA)
estimates that between 10 percent and 40 percent of the total nitrogen
input to estuaries comes from atmospheric deposition, including deposi-
tion directly onto the water surface and onto the watershed (EPA 1999c).
However, it must be stressed that very few of the individual studies upon
which this conclusion is based had adequate methodglogies for determin-
ing the input of nitrogen from atmospheric deposition, particularly the
indirect input through atmospheric deposition onto the landscape with
subsequent runoff into the estuary. Many of these studies have probably
underestimated the importance of this pathway, and it seems likely that
atmospheric deposition is a greater input to estuaries than suggested by
the 1999 EPA report.

OCEANIC WATERS AS A NUTRIENT SOURCE TO ESTUARIES
AND COASTAL WATERS

In addition to receiving nutrient inputs from land and from atmo-
spheric deposition, estuaries can receive nutrients across their boundary
with the ocean. This term is often ignored, but can be substantial. For
example, Nixon et al. (1995) estimate that for total nutrient inputs to
Narragansett Bay, 15 percent of the nitrogen and 40 percent of the phos-
phorus inputs come from offshore, oceanic sources; despite this, the net
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flUX of both nitrogen and phosphorus for Narragansett Bay is an export of
these nutrients from the estuary to offshore waters (Nixon et al. 1996). On
the other hand, Chesapeake Bay is a net importer of phosphorus from
offshore ocean waters, although it too is a net exporter of nitrogen
(Boynton et al. 1995; Nixon et al. 1996). The physical circulation pattern of
an estuary is a major determinant in the importance of nutrient import to
the estuary from offshore sources. Partially mixed estuaries (such as
Chesapeake Bay) and fully mixed estuaries (such as Narragansett Bay)
often import nutrients from offshore, whereas salt-wedge estuaries (such
as the southwest pass of the Mississippi River and Oslo Fjiord) and hyper-
saline estuaries (such as portions of Shark Bay, Australia) do not (Howarth
et al. 1995).

Offshore waters on the continental shelf can themselves receive nutri-
ents from several sources, including deep ocean water, river and sewage
inputs from land, and direct deposition from the atmosphere (Nixon et al.
1996; Prospero et al. 1996; Howarth 1998). The relative importance of
these sources varies among the coastal waters of the United States, in part
because of differences in ocean circulation patterns (particularly advec-
tion of water from the deep ocean--water that is extremely high in nutri-
ents-~onto the continental shelf). For most of the continental shelf area of
the United States, this advection of water is the dominant nutrient input.
However, input from the Mississippi River is the dominant source for the
Gulf of Mexico. Human activity has tended to greatly increase inputs of
nitrogen from rivers and atmospheric deposition, but has had no impact
on the advection of water from the deep ocean onto the continental shelf.
Consequently, human activity has almost tripled nitrogen input to the
Gulf of Mexico, but has increased nitrogen inputs to the waters on the
continental shelf of the northeastern United States by only 28 percent
(Table 5-1). Of course, much of this input in the northeastern United
States is concentrated in the plumes of a few rivers, such as that of the
Hudson River, and these waters may therefore be experiencing eutrophi-
cation (Howarth 1998).

Rate of Change of Nutrient Inputs to the Coast

Historical data on fluxes of total nitrogen in rivers are rare, but data
for trends in nitrate concentrations are available for many rivers going
back to the early 1900s. Since human activity preferentially mobilizes
nitrate over other forms of nitrogen in rivers (Howarth et al. 1996), these
historical nitrate data are valuable in tracking the effects of humans on
nitrogen fluxes to the coast. For the Mississippi River, the nitrate flux to
the Gulf of Mexico is now some three-fold larger than 30 years ago, and
most of this increase occurred between 1970 and 1983 (Figure 5-19;
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TABLE 5-1

Nitrogen Sources (Tg yr-1)

Rivers Direct Increase
North Atlantic and Atmospheric Deep Due to
Continental Shelves Estuaries Deposition Ocean Humans (%!

North Canada rivers            0.16 (0.16)0.10 (0.03) 0.77 7
St. Lawrence basin 0.34 (0.11) 0.13 (0.01) 1.26 25
Northeast coast of the

United States 0.27 (0.03) 0.21 (0.01) 1.54 28
Southeast coast of the

United States 0.13 (0.03) 0.06 (0.01) 1.36 11
Gulf of Mexico 2.10 (0.50) 0.28 (0.03) 0.14 275
North Sea and

Northwest Europe 0.97 (0.14) 0.64 (0.02) 1.32 98
Southwest European coast 0.11 (0.04) 0.03 (0.001) 0.20 40

TABLE 5-1 Sources of nitrogen to the continental shelves of the temperate zone
portions of the North Atlantic Ocean. Flux from rivers and estuaries is the direct
input of rivers that discharge onto the continental she!f, minus nitrogen con-
sumed in estuaries. Atmospheric deposition estimates are those directlv onto the
waters of the continental shelf and do not include deposition onto the landscape
(which is part of the flux from rivers and estuaries). The flux from the deep ocean
represents the advection of nitrate-rich deep Atlantic water onto the continental
shelf. Data for modem values are means reported by Nixon et al. (1996). Pristine
values as outlined by Nixon et al. (1996) for their treatment of modem estimates,
but with data for pristine river fluxes from Howarth et al. (1996) and for pristine
values of deposition from Prospero et al. (1996). "Increase due to humans" is the
percentage comparison of total modem inputs compared to pristine inputs.
Fluxes from the deep ocean are assumed not to have been affected bv human
activities (modified from Howarth 1998).

Goolsby et al. 1999). Similarly, nitrate fluxes in many rivers in the north-
eastern United States have increased two- to three-fold or more since
1960, with much of this increase occurring between 1965 and 1980 (Figure
5-20; Jaworski et al. 1997). Interestingly, most of the increase in nitrate in
the Mississippi River was due to increased use of nitrogen fertilizer
(Goolsby et al. 1999), whereas most of the increase in nitrate in the north-
eastern rivers was due to increased nitrogen deposition from the atmo-
sphere onto the landscape, with the nitrogen originating from fossil-fuel
combustion (Jaworski et al. 1997). The increase in nitrate flux in the
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FIGURE 5-19 Bar chart showing the annual flux of nitrogen as nitrate (NO3) from
the Mississippi River basin to the Gulf of Mexico, indicating significant increases
beginning in the late 1970s (modified from Goolsby et al. 1999).
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FIGURE 5-20 Flux of nitrate nitrogen from five major rivers in the northeastern
United States from the early 1900s to 1994 (modified from Jaworski et al. 1997).

R0026972



160 CLEAN COASTAL WATERS

northeastern rivers during the 1%0s and 1970s, and its stabilization since
then, closely parallels the trend in human inputs of nitrogen to the land-
scape during that time (Jaworski et al. 1997).

In contrast to nitrogen, phosphorus fluxes to estuaries have often
changed little over the past several decades. For the Mississippi River,
data bn total phosphorus flux are only available since the early 1970s, but
there has been no statistically significant change since then (Goolsby et al.
1999). Smith et al. (1987) used data from 300 river locations throughout
the United States to compare water quality trends from 1974 to 1981.
Many rivers showed no trend during that time; rivers that had a trend in
total phosphorus flux were equally divided between those that showed
an increase and those that showed a decrease. Where total phosphorus         ,
fluxes increased, it was generally attributable to increased use of phos-
phorus fertilizer in the watershed. Decreases in total phosphorus fluxes
were generally a result of point source reductions (Smith et al. 1987).
Smith et al. (1987) also analyzed the national river data for trends in
nitrate flux from 1974 to 1981. For nitrate, most rivers showed a marked
increase in flux during that time, particularly for rivers in the eastern
United States. This increased nitrate flux was attributed both to agricul-
tural activity and to nitrogen deposition (Smith et al. 1987).

IMPLICATIONS FOR ACHIEVING SOURCE REDUCTIONS

Human activity has an enormous impact on the cycling of nutrients
and especially on the movement of such nutrients as nitrogen and phos-
phorus into estuaries and other coastal waters. Although much effort has
been made in the United States to improve control of point sources of
pollution, nonpoint sources as urban runoff, agricultural runoff (particu-
larly from animal feeding operations), and atmospheric deposition are
generally of greater concern in terms of impact on nutrient enrichment
and eutrophication of coastal waters. While sewage inputs dominate in
some estuaries, nonpoint sources dominate nationally. Insufficient effort
has been expended on controlling nonpoint sources of nitrogen and phos-
phorus, and there are few comprehensive plans for managing nutrient
enrichment of the nation’s coastal waters, particularly from nonpoint
sources. Efforts to manage nonpoint and point sources of nitrogen and
phosphorus are needed to reduce adverse impacts of nutrient over-
enrichment in the nation’s rivers, lakes, and coastal waters.

There is evidence that both atmospheric deposition of nitrogen from
fossil-fuel combustion and agricultural sources of nitrogen contribute
nitrogen to coastal waters. The relative importance of these varies among
estuaries, but recent evidence indicates that the amount of nitrogen from
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deposition has been historically underestimated as an input to many estu-
aries, particularly by the indirect pathway of nitrogen deposited onto the
landscape and then exported to the estuary. Recent evidence also indi-
cates that per unit input to the landscape, nitrogen from fossil-fuel com-
bustion is more important than nitrogen from fertilizer and, in turn,
contributes disproportionately in the input of nitrogen to coastal waters.

Much uncertainly remains regarding the fluxes of nitrogen from the
atmosphere to the landscape and to estuaries, and this is a critically im-
portant research priority. Although understanding some details regard-
ing the atmospheric transport and fate of biologically available nitrogen
wLll require additional research, the significant role atmospheric deposi-
tion of nitrogen plays in nutrient over-enrichment in some regions is
clear. Addressing this component of the problem wLll require coordi-
nated efforts over many states, clearly dictating a federal role in the effort.
The regional nature of the atmospheric component of nitrogen loading
argues that nutrient management should be a significant component of
efforts to reduce air pollution and should be a kev consideration during
re-authorization of the Clean Air Act.

In general, sources of nutrients to estuaries have been poorly charac-
terized, and in some cases sources have been mistakenlv characterized
because some land-use export-coefficient models used for characteriza-
tion are inadequately verified. There are currentlv no easy-to-use and
reliable methods for the manager of an estuary to determine the sources
of nutrients flowing into that estuary. As will be discussed in Chapter 8,
enhanced and coordinated monitoring efforts will be a key component of
any local, regional, or national effort to reduce the impacts of nutrient
over-enrichment.

Some critical questions related to understanding the sources of nutri-
ents most affecting eutrophication and other impacts of nutrient over-
enrichment remain unanswered. For instance, nitrogen deposition and
fate in urban and suburban areas is poorly known, and wet nitrogen
deposition in coastal areas is poorly understood. There is only a limited
understanding of dry deposition in any environment, and understanding
this in coastal areas and over water is challenging. Research efforts to
expand understanding of atmospheric deposition of nitrogen should be
expanded.

Changes in agricultural production systems are concentrating large
amounts of nutrients in localized areas, thereby increasing the risk of
nutrient leakage to the environment. Most of this concentration is associ-
ated with animal feedlots and with the long-distance transport of feed-
stocks. Changes in farm practices are driven by economics, and this
concentration and long-range transport provide economic advantages to
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the producers; the larger costs, such as the external cost of nutrient exports
to estuaries, remain unaddressed. As is discussed further in Chapter 9, a
balanced and cost-effective nutrient management strategy will require an
understanding of both the relative importance of various sources of
nutrients, and the economic costs associated with reducing the loads
attributable to each.
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What Determines Susceptibility to
Nutrient Over-Enrichment?

KEY POINTS IN CHAPTER 6

To plan effective strategies for managing coastal nutrient over-enrichment, man-
agers need to understand how different types of estuaries respond to nutrient
inputs. This chapter reviews the wide variety of processes controlling the suscepti-
bility of coastal systems to nutrient enrichment and discusses existing approaches to
estuarine classification that may be useful in assessing susceptibility. It finds:

¯ a widely accepted estuarine classification scheme is a prerequisite for a sys-
tematic approach-to extending lessons learned and successful management
options from one estuary to others;

¯ such a classification scheme should allow categorization of relatively poorly
known systems on the basis of a minimum suite of measurements;

¯ quantitative classifications that provide insights into the relative importance of
the different factors controlling estuarine dynamics have the most potential for
predictive analysis; and

¯ a high priority should be the developmentof a national framework of "index
sites" within which there would be an integration and coordination of environ-
mental monitoring and research, with the goal of developing a predictive under-
standing of the response of coastal systems to both nutrient enrichment and
nutrient reduction.

C oastal zone managers strive to accommodate human actions
while minimizing negative impacts on coastal ecosystems.
Successful management requires considerable information at a

variety of levels, including an understanding of systems in their natural,
pristine condition as well as how natural systems respond to human
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activities (Karr and Chu 1997). Coastal waters are particularly complex
because different types of estuaries, embayments, and shelf systems differ
in their responses to nutrient enrichment. This means that varying levels
of nutrient input can cause very different responses in different systems.

This chapter examines classification schemes that could enhance
attempts to understand, predict, and manage eutrophication and other
impacts of nutrient over-enrichment in the nation’s coastal waters. It
reviews existing and developing estuarine classifications. While the empha-
sis is on estuaries, where impacts of nutrient loading are most acute, the
approach is equally appropriate for coastal systems in general, including
those in the nearshore region of the continental shelf.

The-diverse physical settings (defined by a number of parameters
including geology, soil type, climatic setting, and topology) of estuaries
and their watersheds give rise to different types of estuarine svstems.
While there are numerous similarities between all estuaries, there are also
some basic differences. For example, both a drowned river vallev estu-
ary, such as Chesapeake Bay, and a bar-built estuary., such as Plum Island
Sound in northeastern Massachusetts, have temporal and spatial patterns
of salinity that reflect seasonal variations in freshwater discharge. How-
ever, while Chesapeake Bay is a deep-water, plankton-dominated system
where waters have a long residence time, Plum Island Sound is a shallow,
emergent, marsh-dominated system where waters have a short residence
time. The expected quantitative values for indicators of ecological health
or for susceptibility to nutrient over-enrichment are not the same for these
two systems, even though many of the same biological or ecological
attributes may work as indicators in these disparate situations. Knowl-
edge of the physica! setting and the undisturbed ecosystem condition
must underpin any monitoring and management effort to restore a coastal
system impaired by nutrient over-enrichment.

MAJOR FACTORS INFLUENCING ESTUARINE SUSCEPTIBILITY
TO NUTRIENT OVER-ENRICHMENT

Certain key characteristics appear to be of primary importance in
determining estuarine response to nutrient enrichment. These factors
range from biotic factors to physical setting to hydrodynamic regime.
Twelve of the most important factors are:

1. Physiographic setting. Characterization of the physiographic set-
ting could include a geomorphic descriptor of an estuary (e.g.,
inverted continental shelf estuary like the Mississippi River plume,
coastal embayment, and drowned river valley), a descriptor of the
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major biological community(ies) (e.g., mangrove swamp, emer-
gent marsh macrophyte, rocky intertidal, coral reef, and plank-
tonic system), and a description of the biogeographic province as
used by Hayden and Dolan (1976), Briggs (1974), and Gosner
(1971). Physiographic setting largely determines the primary pro°
duction base.

2. Primary production base. The term primary production base
refers to various primary" producers that have unique tempera-
ture, substrate, light, and nutrient requirements and thus respond
differently to nutrient loading. Susceptibility will vary across
estuaries with different primary production bases. Examples of
major types of primary producer communities include: emergent
marshes and swamps, attached intertidal algae, benthic micro-
algae, drifting macroalgae, seagrasses, phytoplankton, and coral.

3. Nutrient load. Nutrient load is the total amount of various nutri-
ents contributed by the upstream landscape and atmosphere (Fig-
ure 6-1A&B). Coastal systems are among the most heavilv loaded

~ ecosystems on Earth. Even small nutrient losses per unit area of
i the terrestrial landscape become immense when scaled over the
i entire expanse of terrestrial watersheds.

4. Dilution. Dilution of watershed-derived nutrients occurs due to a
variety of mixing processes upon entry into an estuary. It makes a
difference whether a given nutrient load is distributed over 1 km2
versus 1,000 km2 or mixed into 106 versus 101° m3. Dilution is one
of the dominant factors used to predict lake eutrophication, and
Nixon (1992) showed a strong relationship between areal nutrient
load, which partially accounts for dilution, and primary produc°
tion in a wide variety of estuaries. Areal nutrient load is the mag-
nitude of the nutrient load (e.g., kg yr-1) scaled to the surface area
of the receiving estuary (e.g., m2, thus kg m-2 yr-1). More recently
the National Oceanic and Atmospheric Administration (NOAA)
has incorporated estimates of dilution into their susceptibility clas-
sifications, using dissolved concentration potential and estuarine
export potential.

5. Water residence time, TR, and flushing. Steady state conditions
in a waterbody are affected by the fluxes into and out of the sys-
tem. Residence time of water in an estuary or part of an estuary is
an important temporal scale for relating physical phenomena to
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FIGURE 6-1 As nutrient loading is increased over the range of globally observed
levels, it is hypothesized that different types of estuaries differ in their suscepti-
bility to eutrophication. (A) This figure shows hypothetical Dose-Response
Curves for three major types of coastal systems: Salt Marsh Dominated Estuarv
(SME), Plankton Dominated Drowned River Valley Estuary, (DRVE), Seagrass
Dominated Estuary (SGE). At the lowest levels of nitrogen loading (0.01 to 0.0!
moles N m-2 yr-1), each of the systems is likely to be oligotrophic (low level of
productivity). Salt marsh estuaries are naturally more productive than seagrass
dominated and plankton dominated drowned river valley estuaries. Seagrass
dominated estuaries are likely to be the most sensitive to nutrient enrichment,
shown by the rapid rise in eutrophication severity as nitrogen loading is increased
from 0.1 to 1.0 moles N m-2 yr-1. Salt marsh estuaries are expected to be the least
sensitive to nutrient enrichment, which is illustrated by the slow rise in eutroph-
ication severity only after nitrogen loading exceeds 1.0 moles N m-2 yr-1 (unpub-
lished figure by C. Hopkinson).

ecological processes related to nutrient loading1 (Malone 1977;
Cloern et al. 1983; Vallino and Hopkinson 1998; Howarth et al.
2000) (Box 6-1). For example, phytoplankton blooms can occur
only when the plankton turnover time is shorter than the water

1 Many estuaries can be described as hypersaline (Chapter 5). Thus, some consideration

was given to including salinity as one discriminator of estuarine class. However, because
both dilution and water residence time play a role in determining salinity, it was felt that
adding salinity as a specific discriminator of estuarine class would be redundant.
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log PP = 0.442 log DIN + 2.332
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(B) Primary production by phytoplankton (14C uptake) as a function of the esti-
mated rate of input of dissolved inorganic nitrogen (DIN) per unit area in a
variety of marine ecosystems. The open circles are for large (13 m3, 5 m deep)
well-mixed mesocosm tanks at the Marine Ecosystem Research Laboratory.
(MERL) during a multi-year fertilization experiment (Nixon et al. 1986; Nixon
1992). Natural system-s (solid circles) are: (1) Scotian shelf, (2) Sargasso Sea, (3)
North Sea, (4) Baltic Sea, (5) North Central Pacific, (6) Tomales Bay, California, (7)
continental shelf off New York, (8) outer continental shelf off southeastern U.S.,
(9) Peru upwelling, (10) Georges Bank (modified from Nixon et al. 1996).

residence time. If both water residence time and phytoplankton
turnover time are one day, there is no chance of a bloom; algae are
flushed from the system as fast as they multiply. Alternatively, i.f
the residence time is seven days and phytoplankton turnover time
is one day, phytoplankton can double seven times prior to being
exported and an initial algal population of 5 ~g chl-a 1-1 can become
a 640 ~tg 1-1 bloom, given no other losses. There are other ecological
processes whose time scales also can be compared to residence
time to determine their potential influence on eutrophication. The
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BOX 6-1
The Effect of Residence Time:

~ The Hudson River Estuary as a Case Study

Estuaries vary greatly in their susceptibility to eutrophication (Bricker et al.
I999)~ The Hudson River estuary receives extremely high inputs of nutrients, both
from wastewater trea .tment plants in New York City and environs and from non-
point sources in the watershed. However, several studies in the estuary during the
1970s showed fairly low rates of primary production (Malone 1977; Sirois and
Fredrick 1978). The low production, despite high nutrients, resulted from short
water residence times and perhaps light limitation from relatively deep mixing of
the water column.

’;’During many summers in the 1990s, the freshwater discharge into the estuary
was less than seen during the 1970s (Howarth et al. 2000). This increased the
water residence time, increased the stratification in the estuary, and also led to
greater water clarity due to less input of sediment and/or lessened resuspension of
bottom sediments (Figure 6-2). Thus, not only did phytoplankton have longer to
grow before being advected out of the estuary, but light limitation was lessened,
increasing growth rates. The result is the estuary became much more productive.
During many times in the 1990s, rates of production were high enough to classify
the estuary as highly eutrophic (Howarth et al. 2000). Thus, climatic variation can
make an estuary more or less susceptible to eutrophication. Future climate warm-
ing in the northeastern United States is likely to result in lessened freshwater dis-
charge (Moore et al. 1997), aggravating eutrophication in the Hudson and similar
estuaries with short water residence times (Howarth et al. 2000).

FIGURE 6-2 ~onship between freshwater discharge and (A) Gross Primary
Productivity (GPP), (B) water residence time, (C) stratification, (D) and light pene-
tration dudng 25 cruises conducted dudng the spring, summer, and fall of 1994,
I995, and 1997 in the Hurl.son River estuary. Squares represent times when tidal
amplitude was less than 1.15 m; triangles represent greater tides. The dashed line
in (A) indicates the approximate value for GPP above which an estuary is consid-
ered to be eutrophic. Note that high rates of GPP only occur when freshwater
discharge is less than 200 m3 s-1, and are more likely when tidal amplitudes are
low: Freshwater discharge data are from the USGS,s monitoring station at Green
Island, New York (USGS 1999a). Discharge at Green Island constitutes approxi-
mately 67 percent of the total estimated freshwater input to the Hudson estuary
and is wall correlated with these total inputs (Howarth et al. 2000; used with per-
mission from Springer-Verlag).

FTgure 6-2 on next page
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turnover time of organic nitrogen (i.e., conversion to inorganic
nitrogen) in comparison to residence time can indicate whether
this might be an important source of nitrogen fueling phytoplankton
growth. For example, if residence time is seven days, organic
nitrogen compounds with a lability (i.e., able to be decomposed or
remineralized) or turnover time greater than 14 days are not likely
to be remineralized to the inorganic form, and be available to
phytoplankton while within the estuary. The fraction of total
nitrogen input to estuaries from land and the atmosphere that is
exported varies as a function of water residence time in the sys-
tem, as is the fraction of input that is denitrified in estuaries (Nixon
et al. 1996). NOAA has incorporated estimates of flushing in their
development of an estuarine susceptibility index.

6. Stratification. Stratification is an important physical process affect-
ing eutrophication. Stratification can maintain phytoplankton in
the nutrient rich, photic zone (Malone 1977; Howarth et al. 2000)
and isolate deeper waters from reaeration. Most hydrodynamic
classifications include a measure of stratification intensity (Hansen
and Rattray 1966). NOAA considers stratification to be an impor-
tant component of their developing estuarine susceptibility index.

7. Hypsography. Hypsography describes the relative areal extent of
land surface elevation, and might be a useful indicator of estuarine
susceptibility to nutrient enhanced eutrophication. Knowledge of
the relationship between estuarine area and elevation/depth will
indicate the percentage of area potentially colonizable by emer-
gent marsh, irftertidal flats, submerged aquatic vegetation, phyto-
plankton, macroalgae, etc. Overlaid with measures of water tur-
bidity and stratification, it might be possible to illustrate the spatial
extent of sites potentially susceptible to a varietv of eutrophication
symptoms.

8. Grazing of phytoplankton. Grazing by benthic filter feeders acts
to clear particles from the water column, and can limit the accu-
mulation of algal biomass (Cloern 1982). Alpine and Cloern (1992)
showed that filter feeding benthos in San Francisco Bay effectively
decreased the estuarine response to nutrient loading (in terms of
phytoplankton production). There is some conjecture as to the
importance of what were once vast filter feeding oyster popula-
tions in Chesapeake Bay and whether these acted to decrease the
intensity, of phytoplankton blooms in the past (Newell 1988). Zoo-
plankton grazing can exert a strong influence on phytoplankton
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blooms and eutrophication symptoms in lakes, but this phenom-
enon remains relatively unexplored in coastal systems (Ingrid et
al. 1996). Likewise, the feeding activity of top predators, which

¯ can "cascade" down to influence zooplankton sizes, abundances,
and grazing pressure on phytoplantkon in estuaries (Carpenter
and Kitchell 1993), remains poorly understood.

9. Suspended materials load and light extinction. Suspended load
and light are two important factors related to nutrient over-
enrichment (Box 6-2). Light is a primary factor controlling pri-

1 mary production. Researchers have shown that light can play a
~ critical role in determining the response of estuarine systems to
! nutrient loading (e.g., Cloern 1987, 1991, 1996, 1999). In northern

i San Francisco Bay, high turbidity from watershed sediment ero-
sion reduces light levels to such an extent that primary production
is light-limited year round. A new conceptual model of coastal
eutrophication (Cloern 1999) suggests that it is the interaction of
nutrient loading and other stressors/factors that determines
estuarine response.

10. Denitrification. Denitrification is the process whereby nitrate is
converted to gaseous nitrogen and N20, and thereby made bio-
logically unavailable. Denitrification provides a sink for nitrogen
in estuarine systems; it essentially counteracts allochthonous nutrient
inputs to estuaries and thereby can reduce eutrophication responses.
Denitrification has been shown to be proportional to the rate of
organic nitrogen remineralization in sediments (Seitzinger 1988),
which is coupled with the magnitude of primary production that
is oxidized by the benthos (Nixon 1981; Seitzinger and Giblin 1996).
The relationship between denitrification and eutrophication is not
simply linear. There are potential indirect effects of eutrophica-
tion that limit denitrification. For example, bottom water anoxia
limits nitrification and hence denitrification in sediments and
bottom waters. High sulfide concentrations, which are also associ-
ated with anoxic conditions, inhibit nitrification as well (Joye and
Hollibaugh 1995). Knowledge of the magnitude of denitrification
can help predict the eutrophication response of an estuary, because
nitrogen that is denitrified is largely unavailable to support pri-
mary production.

11. Spatial and temporal distribution of nutrient inputs. Distribu-
tion of nutrient inputs varies along the expanse of an estuary
(Vallino and Hopkinson 1998). The potential effect of nutrient
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BOX 6-2 Continued
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FIGURE 6-3 Illustration of a classification that determines the relative importance
of light and nutrients in controlling estuadne trophic state (Cloem 1999). Phyto-
plankton light and nutrient resource limitation can be calculated as the ratio (R) of
growth-rate sensitivity to light and nutrients. (A) Large values of R (greater than
10) are resource combinations where growth rate is strongly limited by light avail-
ability: small values of R (less than 0.1) are regions of strong nutdent limitation.
The line R = 1 defines the combinations of I’ and N’ for which growth rate is equally
limited by light and nutrient resources. This figure was produced from interpolation
of calculated values of R (used with permission from Kluwer Academic Publishers).

continued
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BOX 6-2 Continued
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(B) The light and nutrient resources for phytoplankton growth in South San Fran-              ’-
cisco Bay are shown for measurements made between January 1992 and Novem-
ber 1993 (data from Wienke et al. 1993; Caffrey et al. 1994; Hager 1994). The
graph illustrates that South San Francisco Bay is strongly light limited (high nutri-             ’"
ent resource and low light resource) during all times the year except March and             ~,
April (indicated by numbers 3 and 4, where nutrient resource is lower than light
resource). From a resource manager’s perspective, it would not be cost effective
to reduce nutrient loading to the Bay, as eutrophication or other impacts associat-
ed with nutrient over-enrichment have not impaired water quality. This is largely
the result of the fact that nutrients only control phytoplankton growth during two
months of the year (modified from Cloern 1999).
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inputs will also vary depending on the location of the input.
Seasonal variation in agricultural activity (such as fertilizer appli-
cation, fossil fuel combustion, or precipitation) results in changes
in nutrient loads that a recovery body may see during the year.
Furthermore, variation in the load contributed by one of many
tributaries may also vary, resulting in seasonal and geographic
variability.

12. Allochthonous organic matter inputs. Organic matter contributes
directly to eutrophication. The relative mag-nitude of inorganic
versus organic nitrogen load influences the balance between auto-
trophic and heterotrophic metabolism (Hopkinson and Vallino
1995). The relative mag~nitude of dissolved versus particulate
organic matter loads influences residence time of inputs, as par-
ticles are preferentially trapped by processes operating in the
estuarine turbidity maximum and by gravi .ty. The carbon:nitrogen
stoichiometry of organic matter remineralized by the benthos and
denitrification further influence the balance between autotrophic
and heterotrophic processes in estuaries. Algal blooms are an
example of an autotrophic process and net oxygen uptake is an
example of a heterotrophic process.

Recognizing that there are basic differences in estuarine susceptibility
to nutrient over-enrichment, the development of a conceptual framework
or classification scheme for organizing how to think about susceptibility,
will enable scientists and managers to better understand and predict the
effects of human activities on estuarine and coastal ecosystems, and thus
to more effectively manage human activities. Variations in the 12 factors
discussed above result in different responses. Hence, systematic varia-
tion in these 12 factors can result in systematic responses. Thus, coupling
an understanding of how these factors vary from estuary to estuary of
known load-response behavior can lead to a predictive framework or
classification scheme.

It is not adequate to understand eutrophication and other processes
in a few, well-studied coastal systems. Useful understanding will require
a systematic means of extending the results from one coastal system to
others that have not been studied extensively. There are too many estuar-
ies in North America to carry out comprehensive ecosystem studies of all
those undergoing nutrient enrichment, and scientists and managers do
not presently have a broad enough understanding of estuarine and coastal
processes to choose representative systems for detailed analysis. Devel-
opment of a scheme for classification of estuarine and coastal systems is a
prerequisite to understanding and reducing the effects of nutrient over-
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enrichment. A classification system would provide a language with which
to describe the similarities and differences between systems. By enabling
researchers to apply more effective and rigorous hypothesis testing, such
a classification scheme could provide greater guidance for focused and
effective research.

COASTAL CLASSIFICATION

Scientists and resource managers have used classification systems for
decades to organize information about ecological systems. Yet the classi-
fication of estuarine and coastal systems remains a difficult topic because
they exhibit such dynamic changes in time and space. As discussed ear-
lier, each estuary or coastal system possesses a set of characteristics (e.g.,
morphology, river flow, tidal range, circulation, productivity, etc.) that
are controlled, to a large degree, bv local geology and climate. A classifi-
cation scheme should have the ability to:

¯ encompass broad spatial and temporal scales,
¯ integrate strurtural and functional characteristics under different

disturbance regimes,
¯ convey information about mechanisms controlling estuarine or

coastal features, and
¯ accomplish its goal at low cost with a high level of uniform under-

standing among resource managers.

A useful classification scheme should allow classification of relativelv
unknown systems on the basis of a minimum suite of measurements (Jay
et al. 1999) obtainabl~e from climate records, maps, remote sensing, or
ocean monitoring.

To envision how a useful scheme might be constructed, an examina-
tion of existing schemes and their value for understanding estuarine
response to nutrient loading is warranted. In reviewing existing estuarine
classification systems, it is important to bear in mind that only in the past
decade or so, however, have classification systems been developed to
increase our understanding and ability to predict the effects of enhanced
nutrient delivery to coastal ecosystems.

Most classifications of estuaries are based upon physical parameters
and geomorphic characteristics. Three basic types of estuarine classifica-
t-ion include geomorphic, hydrod~vnamic, and habitat enumeration
approaches.
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GEOMORPHIC CLASSIFICATION

Pritchard (1952, 1967) and Dyer (1973) used a geomorphic approach
to classify estuaries. From a geomorphological standpoint, Pritchard iden-
tiffed four primary subdivisions of estuaries: 1) drowned river valleys
(e.g., Chesapeake Bay), 2) fjord-type (e.g., Penobscot Bay), 3) bar-built
(e.g., Laguna Madre), and 4) estuaries produced by tectonic processes
(e.g., San Francisco Bay). This approach has intuitive appeal, but it gener-
ally lacks a quantitative framework allowing further elaboration. Thus,
this approach is of limited usefulness in understanding, predicting, and
managing estuary response to nutrient loading.

HYDRODYNAMIC CLASSIFICATION

The hydrodynamic approach to estuarine classification focuses on the
interaction in narrow estuaries of tidal currents and river flow. Tidal
currents provide energy for mixing while river flow is a source of stratifi-
cation or buoyancy. Stommel and Farmer (1952) divided estuaries into
4 categories based on stratification: 1) well mixed, 2) partially mixed,
3) fjord-like, and 4) salt wedge. This simple classification was made quan-
titative by defining a stratification number G/I, where G is energy dissipa-
tion over a defined channel length and J is the rate of gain of potential
energy of water moving through the estuary over the same length (Ippen
and Harlemann 1961; Prandle 1986). By incorporating Richardson num-
ber and critical depth criteria, Fischer (1976), Simpson and Hunter (1974),
and Nunes Vaz and Lennon (1991) have made variations on this classifi-
cation.

The one-parameter (e.g., G/J) classifications capture one important
aspect of estuarine circulation but they have no direct relation to the
various estuarine types (Jay et al. 1999). Accordingly, two-parameter
classifications were developed that describe the interaction of geomoro
phology, fresh water, and tides. The most widely known two-parameter
scheme (Figure 6-4; Hansen and Rattray 1966) employs two parameters to
classify estuarine circulation: 1) a stratification parameter, 3S/So and 2) a
circulation parameter, UsiUP The first parameter describes stratification
as the ratio of the top-to-bottom salinity difference to mean salinity over
the section. The circulation parameter is a ratio of the net surface current
to the mean freshwater velocity through the section. Numerous clarifica-
tions, modifications, and additions have been made to this approach,
most focused on providing a closer connection between the density field
and tidal processes (Fischer 1976; Officer 1976; Oey 1984).

Hansen and Rattray (1966) identified seven types of estuaries,
basically following the conventional usage of Stommel and Farmer, but
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further differentiating physically significant differences of regime. Type
l(a+b) estuaries have net flow seaward at all depths and upstream salt
transfer controlled by diffusion (1a-well-mixed with slight salinity strati-
fication, 1b-strong stratification). Type 2(a+b) estuaries have net flow re-
versal at depth with both advection and diffusion contributing to up-
stream salt flux (2a-slight stratification, 2b-strong stratification). Type
3(a+b) is distinguished from type 2 primarily by the dominance of advec-
tion in accounting for salt flux. (Type 3b estuaries are so deep that the
salinity gradient and circulation do not extend to the bottom) (i.e., fjords).
In Type 4 estuaries (salt wedge), the stratification Ls still greater and the
flow grades from a thick upper layer flowing over a thin lower layer to a
shallow.surface layer flowing with little influence over a deep lower layer.
The Hansen and Rattray (1966) circulation-stratification diagram illus-
trates that a range of circulation patterns and estuarme morphologies is
possible for a certain degree of stratification (Box 6-3 and Figure 6-4).

HABITAT CLASSIFICATION

There is a long history of classifying environments on the basis of
their plant community composition or sediment characteristics. In the
early 1900s there were several attempts to classify wetlands, especially
peatlands of Europe and North America, on the basis of the combined
chemical and physical conditions of the wetland along with the vegeta-
tive community description. These early classifications served as models
for more inclusive classifications developed by the U.S. Fish and Wildlife
Service in the 1950s and 1970s.

In the 1950s, the U.S. Fish and Wildlife Service developed a classifica-
tion scheme to inver~tory the distribution, extent, and quality of remain-
ing wetlands in relation to their value as wildlife habitat. Twenty types of
wetlands were described, including "coastal saline areas." Four overall
categories were arranged by life forms of vegetation in order of increasing
water depth or frequency of inundation. The scheme was elegantly
simple, with salinity being the sole chemical criteria. The classification
became known as the Circular 39 Classification (Shaw and Fredine 1956).

In 1979, the National Wetlands Inventory classification was adopted
as the primary wetland classification scheme for U.S. wetlands. Devel-
oped by the U.S. Fish and Wildlife Service, the classification scheme
included deepwater habitats and wetlands (Cowardin et al. 1979). The
classification and following inventory was intended to describe ecological
taxa, to arrange them in a system useful for resource managers, to provide
units for mapping, and to provide uniformity of concepts and terms. The
classification has a hierarchical approach that uses systems, subsystems,
classes, subclasses, dominance types, and special modifiers to more pre-
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BOX 6-3
Hansen and Rattray Classification Scheme

Hansen and Rattray (1966) developed a classification scheme with relatively
simple parameters and good predictive ability to deal with salt transport mecha-
nisms. The scheme allows calculation of the relative importance of diffusive (tidal)
salt transport relative to total landward salt flux needed to maintain the salt balance.
This kind of predictive ability is important for understanding relationships between
nutrient loading and eutrophication processes.

Since the original work was done, others have improved the parameterization
of tidal processes. Jay and Smith (1988) directly represented the forcing of resid-
ual cir~.ulation. Friederichs and Medsen (1992) suggested a modification to ad-
dress the influence of tidal flats. Heam (1998) considered the effect of surface
heating and evaporation on narrow Mediterranean estuaries. Because of the types
of forcing factors chosen as parameters, classification schemes based on Hansen
and Rattray are restricted to narrow embayments, fjords, and river-estuaries where
these factors predominate. Systems dominated by wind forcing, such as broad,
shallow embayments, and plumes, are unsuitable because they are too wide to
have substantial river flow per unit width or they have no lateral boundaries.

The Hansen and Rattray (1966) approach has been criticized because it fails to
incorporate the inherent variability within individual estuaries and in the same estu-
ary at different times. As new hydrodynamic classification schemes are devel-
oped, they should incorporate variability. Examples of such variability include
spring-neap variability of stratification and variability associated with freshwater
inputs. One measure of variability might include the ratio of cross-estuary to along-
estuary salinity gradients (Geyer et al. 1999). By addressing estuarine variability
as part of estuarine classification, such systems will better articulate the connec-
tions between estuarine structure and estuarine processes.

cisely define wetlands and deepwater habitats. A stated goal is to eventu-
ally inventory the wetlands across the United States at a scale of 1:24,000.

The National Wetlands Inventory classification includes four levels,
three of which include coastal habitats: marine, estuarine, and riverine.
Subsystems that are of interest to coastal scientists and managers include
subtidal and intertidal regions. The lowest hierarchical level, the modi-
fier level, more precisely describes the water regime, salinity, pH, and
soil.

A few habitat-based classification schemes have included forcing
function criteria. Odum et al. (1974) developed a classification and func-
tional description of coastal ecosystems that included major forcing func-
tions and stresses that influence the distribution of systems. A hierarchical
approach was used as opposed to a quantitative approach, and thus the
forcing functions and stresses were not parameterized.
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FIGURE 6-4 An example of a phvsicallv-based estuarine classification. Hansen
and Rattray developed a classification for differentiating estuaries on the basis of
factors controlling circulation. The first factor describes the degree of estuarine
stratification, which is related to the difference in surface and bottom water salin-
it’y (3S/S0), and the second factor describes the relative importance of freshwater
flow on net flow (Us/Uf). This figure shows how several North American estuar-
ies differ according to these criteria. There is a gradient of increasing stratifica-
tion from Type 1 to Type 4 estuaries. The Columbia River (Ch and CI) is a type 1
or 2 estuary depending on time of year and freshwater runoff; the James (J17 and

Jll) and Narrows of the Mersey (NM) estuaries are Type 2 estuaries; the Strait of
Juan de Fuca (J-F) and Silver Bay (Sh and S1) systems are Type 3; and the Mississippi
River (Mh and M1) is a Type 4 estua~. Subscripts h and ~ refer to high and low
river discharge conditions, respectively. Recent research on estuarine suscepti-
bility to eutrophication suggests that stratification is a major determinant in estu-
arine response to nutrient loading. The Hansen and Rattrav classification enables
stratification to be quantified and thus may be useful in developing an eutrophi-
cation classification (modified from Hansen and Rattray 1966).
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The objective of most habitat type classification schemes is to impose
boundaries on natural ecosystems for the purposes of inventory, evalua-
tion, and management. This approach works well for aiding in the inven-
tory and evaluation of wetlands as well as estuarine habitats, but it gener-
ally lacks a logical or quantitative framework. The use of the approach as
a tool to assess susceptibility to nutrient loading is unproven.

HYBRID CLASSIFICATION

Jay et al. (1999) borrowed from a highly effective hierarchical geo-
morphic classification scheme with a proven predictive ability for fluvi!l
systems ,(Montgomery and Buffington 1993) to develop a geomorphic
estuarine classification with a hierarchical structure. Several recent fluvial
classification systems are based on a hierarchical ranking of linkages
between the geologic and climatic settings, the stream habitat features,
and the biota (Hawkins et al. 1993). The geomorphic and climatic pro-
cesses that shape the abiotic and biotic features of streams provide a
conceptual and practical foundation for understanding the structure and
processes of fluvial systems. Furthermore, an understanding of process
allows streams to be viewed in a larger spatial and temporal perspective,
and to infer the direction and magnitude of potential changes due to
natural and human disturbances. A stream classification system based on
patterns and processes and how they are expressed at different temporal
and spatial scales can aid successful management (Rosgen 1994).

The Jay et al. (1999) classification for estuaries provides a means to
identify environments found in various types of estuarine subsystems,
relates estuarine typ,es to dominant sediment transport processes, and
allows a prediction as to whether sediment transport is limited by trans-
port capacity or sediment supply for coarse and fine sediments. Linkage
with hydrodynamic classification schemes is through the non-dimensional
hydrodynamic parameters associated with each sediment transport forc-
ing mode. Six transport processes are parameterized: 1) net motion of
river flow (QR), 2) oscillatory tidal flow (QT)’ 3) internal circulation or
buoyancy forcing (Q~), 4) atmospherically forced circulation (QA), 5) trans-
port and resuspension by wind waves and swell (Qw), and 6) transport bv
sea ice (QH)- Each forcing process has a representative time scale and
descriptive non-dimension hydrodynamic parameters responsible for dis-
tinctive modes of sediment transport. Extension of this hierarchical geo-
morphic classification to address issues of ecological importance such as
eutrophication has not been attempted, but the inclusion of particle trap-
ping and residence time processes suggests that this may be a profitable
avenue for further investigation.
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THE NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION’S NATIONAL OCEAN SERVICE

CLASSIFICATION SCHEMES

NOAA’s National Ocean Service have been working to develop meth-
ods to gauge the susceptibility of estuaries to nutrient over-enrichment
for over a decade. The first index developed, the "dissolved concentra-
tion potential" (DCP), integrated nutrient loads with an estimate of estua-
fine dilution and flushing. The dilution parameter is proportional to
estuarine volume and the flushing parameter is calculated with the
Ketchum (1951) fractional freshwater method, which is derived from the
replacement of the freshwater component of the total system volume by
river fl6w.

DCP = Q--L~ x 1 x ~
v¢

where Qf is freshwater discharge and V;~ is freshwater volume in the estu-
ary, Vt is total estuarine volume and N is mean nutrient load for all
estuaries.

The DCP provides an estimate of average nutrient concentration
throughout an estuary assuming there is no biological processing. Sys-
tems with a high DCP tend to concentrate nutrient inputs, while systems
with a low DCP strongly dilute or flush nutrients. NOAA categorizes
estuaries as having low, medium, and high susceptibility to nutrient load-
ing on the basis of DCP concentration, less than 0.1 mg 1-x, 0.1 to
1.0 mg 1-1, and greater than 1.0 mg 1-1, respectively. It would be interest-
ing to determine the degree to which a measure of eutrophication severity
such as phytoplankton production or standing crop correlates with mea-
sures of nutrient load and DCP. This index has not been quantitatively
compared to the Nixon model (Nixon 1992, 1997; Nixon et al. 1996), which
is based solely on areal nutrient loading, in its abilitv to predict eutrophi-
cation.

DCP provides a quantitative measure of estuarine susceptibility, to
nutrient loading and is based on physical criteria including estuarine
volume, volume of freshwater, and freshwater inputs. An underlying
assumption is that the system is vertically homogenous (i.e., does not
account for stratification). It could be applied at various times of the year
to assess how susceptibility varies temporally. DCP relies exclusively on
freshwater input as the mechanism for flushing. Flushing would be
underestimated in systems where tides or winds are primary mechanisms
controlling mixing, such as in many lagoonal systems. Spatial gradients
in flushing cannot be accommodated with the DCP approach.

The "estuarine export potential" (EXP) is a second generation classifi-
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cation developed by NOAA to predict estuarine response to nutrient load-
ing. EXP defines the relative capacity of estuaries to dilute and flush
dissolved nutrient loads. It addresses several deficiencies of the DCP
index by incorporating aspects of stratification and tidal range. In its
present configuration, EXP is not a quantitative index; rather it catego-
rizes systems into low, medium, and high flushing and dilution poten-
tials. The EXP index estimates dilution potential from measures of estua-
fine volume and the presence of stratification, and it estimates flushing
potential from measures of tidal range and the ratio of river runoff to
estuarine volume. The method uses a decision-rule process and a combi-
nation of qualitative and quantitative measures. This approach has intui-
tive appeal (as does the geomorphic classification scheme), but it gener-
ally lacks a formal quantitative framework allowing further elaboration.
While the relative simplicity of the approach can be seen as a strength
(i.e., data from a few estuaries can be applied to a large number of estuar-
ies), the semi-quantitative parameterization limits the predictive ability.

NOAA staff, in conjunction with leading estuarine scientists, have
applied the EXP scheme to the 138 estuaries included in the National
Estuarine Eutrophication Assessment (Box 6-4). Overall, EXP was found
to be useful in developing an assessment of eutrophication susceptibility,
being in the "ballpark" for about 85 percent of the estuaries. Problems in
prediction were focused mainly in a few Maine estuaries, small estuaries
in southern California, and the Puget Sound estuaries. The next logical
step would be to quantify the extent to which the ability to predict estua-
rine susceptibility has improved with further development of the EXP
index. Analyses of the relationship between areal nutrient loading, EXP,
and trophic state would illustrate whether predictive ability has improved
relative to the first approximation presented by Nixon (1992).

Results produced using the EXP approach are currently being re-
viewed by experts, while the National Ocean Service pursues more rigor-
ous coupling of EXP with National Estuarine Eutrophication Assessment
results. At the same time, the National Ocean Service is refining the
approach to help increase both spatial and temporal resolution. This will
enable the National Ocean Service to evaluate the relative susceptibility of
various regions within estuaries during a range of runoff conditions
(Bricker et al. 1999).

EXP refinements under consideration include the addition of factors
thought to influence estuarine susceptibility, including temperature (to
address biotic differences between biogeographic provinces), the impor-
tance of wind mixing, inlet configuration, estuarine plume exchange with
nearshore oceanic water, and the ratio of shoreline length to estuarine
surface area (which is believed to correlate with the importance of inter-
tidal wetlands). NOAA also plans to explore spatial and temporal vari-
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BOX 6-4
Determining which Estuaries are Naturally More Susceptible to

Nutrient-Related Impacts: A Possible Approach

Estuaries can be classified based on physical transport processes that, in part,
determine their susceptibility to nutrient-related water quality conditions. An index
to quantify the transport, processes, EXP, was developed using physical and
hydrologic data, assembled by NOAA’s National Ocean Service for 138 estuaries
in the conterminous United States.

As a first approximation, the EXP index classifies an estuary’s susceptibility to
nutrient-related water quality concerns using two key physical factors: the dilution
capacity of the water column and its flushing/retention time (as discussed earlier in
this chapter, other factors can play an important role in determining susceptibility
to eutrophication). Dilution capacity is determined by the volume of water avail-
able to dilute nutdent supplies. In vertically homogenous estuaries, the dilution
volume is equal to the estuary volume. In contrast, for vertically stratified systems
the dilution volume is limited to the upper layer of the water column. Flushing is the
time required for freshwater inflow and tidal prism volume (modified by a re-
entrainment coefficient) to replace the estuary volume. The index represents the
average annuaJ and system-wide conditions, providing an order-of-magnitude sep-
aration for the 138 coastal systems studied. Figure 6-5 provides some examples
of results using this approach to classification.

The results indicate that there are substantial differences among the 138 estu-
aries. Dilution volume ranges over five orders of magnitude and flushing time
ranges just under five orders of magnitude. Systems with relatively large volumes
and short flushing times, such as large river systems (e.g., Columbia and Missis-
sippi Rivers) are less .susceptible to eutrophication due to nutrient loading.
Systems with moderate volumes and long flushing times, such as Chesapeake
Bay, are more susceptible to eutrophication.

One way to apply the susceptibility concept is to couple EXP with nutrient load
estimates from.each estuarine watershed (Figure 6-6). This provides a predicted
nitrogen concentration in the water column that suggests, in a comparative sense,
the potenUaI for nutdent-ralated water quality symptoms. For example, higher
nutrient concentm~ons imply the potential for more extreme expressions of nutrient-
related symptoms.

Coupling EXP with nutrient load estimates also has the potential to suggest
how responsive the system may be to additional nutrient loads or nutrient abate-
ment strategies. For example, estuaries in the upper left portion of Figure 6-6
would have to add or reduce comparatively more nutrients to affect water column
concentrations than estuaries in the lower right. Ukewise, this work may begin to
describe how changes to an estuary’s physical environment could potentially alter
its susceptibility to nutrient-related conditions. For example, the dilution or flushing
components of EXP could be affected by alterations in freshwater inflow (e.g.,
diversions, impoundments, or consumptive loss) or tidal exchange (e.g., inlet mod-
ification, channel dredging).

continued
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BOX 6-4 Continued
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FIGURE 6-5 Coastal systems can be classified according to their dilution and
mixing capacities. Here, NOAA has classified 138 coastal systems of the United
States according to dilution (volume of estuarine water above the pycnocline) and
flushing (based on time to replace estuadne volume by freshwater inflow or tidal
pdsm volume). Coastal systems failing in the lower left region of the graph are
those with extremely large dilution volumes and short flushing times. We would
expect these systems to be the least susceptible to nutrient-enhanced eutrophica-
tion. Systems in the upper right region of the graph have the smallest dilution
volumes and longest flushing times. We would expect these systems to be very
susceptible to eutrophication.

continued

R0026997



186                                                                                                   CLE.~ COASTAL WATERS

BOX 6-4 Continued
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FIGURE 6-6 By coupling EXP (a measure of estuarine export potential) with an
estimate of nitrogen load to each of 138 U.S. coastal systems (predicted from the
USGS SPARROW model), it is possible to predict the average nutrient concentra-
tion in each system and hence its potential trophic state. Systems with a low
nutrient load and low EXP (in the lower right region of the graph) are predicted to
have the lowest nutriment concentrations. In contrast, those in the upper right should
have the highest nutrient concentrations. NOAA is now in the process of compar-
ing predicted nutdent concentration with measured trophic state as presented in
the National Estuadne Eutrophication Assessment (Bricker et al. 1999). WQ
stands for water quality. Lines of concentration indicate combinations of EXP and
nutrient loading resulting in equal nitrogen concentrations.

ability of EXP in single systems. These efforts, when coupled with efforts
to model nutrient loading to estuaries and more rigorous quantification
of tidal and stratification parameters should improve the capability to
predict estuarine susceptibility to nutrient enrichment (Bricker et al. 1999).

Most recently, NOAA has been addressing some of the deficiencies of
the DCP index to incorporate measures of tidal flushing and stratification.
Tii:lal flushing is addressed by incorporating a measure of the tidal prism
into the overall flushing calculation, and stratification is addressed by
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calculating dilution (for stratified systems) on the basis of the freshwater
fraction rather than total estuarine volume. Using updated information
on nitrogen loading, calculated using USGS’s Spatially Referenced
Regressions on Watersheds (SPARROW) model and estuarine volumes,
some patterns have been revealed in plots of revised DCP versus nitrogen
load for many of the estuaries included in NOAA’s National Estuary
Eutrophication Assessment survey (Bricker et al. 1999; Box 6-4).

In this work, geographically and geomorphologically similar systems
tended to cluster. For instance, estuaries in Maine fell out as a cluster as
did large rivers, mid-Atlantic lagoons, and south-Atlantic marsh domi-
nated estuaries. It is not obvious why these groupings occur, but this
behavior-may reflect similarities in stratification and circulation in local
regions or it may reflect basic differences in physiography or primary
production base (e.g., salt marsh dominated lagoons versus plankton
dominated drowned river valleys). Initial comparisons to trophic state
showed considerable deviations from predictions. For example, three
clusters predicted to range from low to high susceptibility have been
observed to be moderate to highly eutrophic. Again, an explanation for
these patterns is not obvious and perhaps suggests further basic differ-
ences between various ~types of estuaries beyond that captured by measures
of nutrient loading, dilution, and flushing. Perhaps a different set of rules
governs the behavior of salt marsh and phytoplankton dominated estuaries.
The DCP revisions summarized here represent preliminary results. They
have not been thoroughly reviewed, but were presented to the committee
to illustrate some of the directions NOAA’s National Ocean Service is
pursuing to increase understanding of susceptibility to nutrient loading.

NEXT STEPS

NOAA’s DCP and EXP classification schemes are unique in that they
were developed for the sole purpose of eutrophication understanding
and prediction. However, neither of these schemes (including the revised
DCP), have been tested rigorously to determine their ability to predict
estuarine susceptibility to enhanced nutrient loading. Although physi-
cally based classification schemes have been useful in describing aspects
of estuarine circulation, they have not been used systematically to under-
stand responses to nutrient loading. For example, no classification scheme
has been developed that encompasses the myriad of factors thought to be
important eutrophication controls. While a statistical approach might be
useful for identifying the suite of factors that best explain variability in
eutrophication or other adverse impacts from nuta-ient over-enrichment
across estuaries, such a relationship might not elucidate the actual mecha-
nisms controlling eutrophication and thus we lose in.formation perhaps
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critical to managing and reversing eutrophication trajectories. Improved
classifications need to be developed that can be generalized to a broader
range of features and processes relevant to estuarine ecosystems, espe-
cially those affecting the susceptibility of various estuaries to nutrient
over-enrichment.

A Proposal to Select and Use Coastal Index Sites

There are too many estuaries in the United States for the nation to
conduct comprehensive ecosystem studies of all those affected by nutri-
ent enrichment. Although the federal government conducts monitoring
activities at more than 15,000 sites nationwide (Pryor et al. 1998), these
efforts are not sufficiently coordinated to provide a predictive under-
standing of the causes and effects of nutrient enrichment. Because it is
generally understood that different types of coastal systems differ in their
response to nutrient enrichment, it would be extremely useful for managers
to have a framework of dose-response curves for each of the major types
of coastal systems. With such a tool, coastal managers could predict the
effects of both increased and reduced nutrient inputs. Thus, a system is
needed to classify, coastal systems into a number of major types that are
likely to respond similarly to nutrient enrichment. Resource managers
could then apply these unique dose-response curves to their estuarv’s
particular conditions.

When considering questions about how to improve the integration of
environmental monitoring and research across the nation’s many existing
networks and programs, the Environmental Monitoring Team of the Com-
mittee on Environment and National Resources (a committee of the Execu-
tive Office’s National Science and Technology Council; Pryor et al. 1998)
produced a three-tiered conceptual framework describing how federal
environmental monitoring activities can fit together. The first tier includes
inventories and remote sensing; the second includes national and regional
surveys; the third tier includes intensive monitoring and research sites, or
"index sites." The goal was to integrate activities across tiers and thus
provide the understanding that will enable sound evaluation of the status,
trends, and future of the environment. (This approach also is similar to
one proposed by NOAA, the Environmental Protection Agency [EPA],
and USGS in their draft coastal research and monitoring strategy.)

The Committee on the Causes and Management of Coastal Eutrophi-
cation recommends adoption of this three-tiered framework as a wav of
better integrating monitoring and research in support of improved man-
agement of coastal ecosystems. Of primary importance, the committee
suggests that monitoring and research be conducted at a sufficiently high
spatial and temporal resolution at Tier III "index sites" to develop predic-
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rive, cause-effect or dose-response models for the nation’s major ~pes of
coastal systems.

The establishment of a national framework of index sites where moni-
toring and research are closely integrated would lead to the development
of a predictive understanding of coastal system responses to anthropo-
genic activities, especially nutrient enrichment. At index sites, intensive
monitoring and research activities would lead to a broad understanding
of how and why estuaries respond as they do to nutrient inputs. Research
should not be restricted to increased nutrient loading scenarios, but
should also examine responses to nutrient loading reductions. We expect
a different set of dose-response curves for nutrient reductions that would
incorporate time lags, hystereses, and non-linear responses of biological
systems. Predictive models would be developed at index sites. Index
sites should be established for each of the major types of estuaries; we
expect unique dose-response curves for each estuarine tvpe. Examples of
possible Tier III index sites would be the coastal lon~-term ecological
research sites. Coastal long-term ecological research sites are funded bv
the National Science Foundation (NSF) at Plum Island Ecosvstem in nortt~-
ern Massachusetts, Baltimore Ecosystem Study, Virginia Coast Reserve,
Santa Barbara Channel, Everglades, and Georgia Coastal. Each estuarine
,type should possess a unique dose-response curve that relates primarily
to variations in the major factors controlling estuarine susceptibility to
nutrient over-enrichment (i.e., loading, dilution, and flushing).

How best to identify the major types of coastal systems is elusive.
Based on our analysis, this committee believes that a combination of physi-
ographic province and primary production base could serve as the kev
criteria for selecting ~the major types of coastal systems. Following this
thinking, and based on physiographic characteristics, the twelve major
,types of coastal svstems are:

1. open continental shelf (e.g., Georgia Bight, Monterey Bay);
2. coastal embayment (e.g., Massachusetts Bay, Buzzards Bay, Long

Island Sound);
3. river plume (inverted) estuary (e.g., Mississippi River plume);
4. coastal plain or drowned river valley estuarv (e.g., Chesapeake

Bay, Hudson River, Charleston Harbor);
5. coastal plain salt marsh estuary (e.g., Plum Island Sound, North

Inlet, Duplin River);
6. lagoon (e.g., Padre Island, Pamlico Sound);
7. fjord estuary (e.g., Penobscot Bav);
8. coral reef system (e.g., Kaneohe Bav);
9. tectonically caused estuary (e.g., Sa~ Francisco Bay, Tomales Bav);

10. large river, non-drowned river estuary (e.g., Columbia River); "
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11. seagrass dominated estuary (e.g., Tampa Bay); and
12. rocky intertidal, macroalgae dominated estuary (e.g., Casco Bay).

How to identify research teams qualified to conduct process-oriented
research at the index sites is equally elusive. To make major advances in
understanding coastal systems and in predicting the effects of increased
nutrient loading will require interdisciplinary research coordinated
among investigators working within the index sites. Research should
emphasize major ecological questions that stress linkages between terres-
trial and coastal ecosystems. The research should seek to understand the
causes of major ecological and environmental changes, including
eutrophication and how populations, communities, and ecosystems of
the coastal systems respond to these changes. Research at index sites
should include experimental studies across a range of appropriate spatial
and temporal scales. Comparative approaches encompassing parallel
studies in different coastal systems are likely to provide important insight
in how systems respond to nutrient enrichment. There should be c!ose
coupling between experimental, descriptive, and comparative research,
with simulation modeling used to guide the research and to facilitate
comparison with research in other systems. Finally, for the research to be
of public value, there is a need for the detailed, process-based models to
be abstracted to "simple" dose-response curves that can be easilv applied
by coastal resource managers at the local level.

Index site research teams should be selected on a peer-reviewed com-
petitive basis, similar to that employed by NSF for the selection of recent
coastal long-term ecological research sites. There are probably only 12 to
24 research groups_ around the country qualified to conduct this t.vpe of
research, including academic and federal groups. For index site research
to be successful, the highest selection priority, should be on the originalitv
and quality of the research proposal and research group, followed
representation of the major estuarine types, by research site characteris-
tics and suitability for conducting eutrophication research, and finallv bv
geographic spread.

Development of predictive, mechanistic models requires the integra-
tion of process-oriented research with comparative studies of estuaries
(Geyer et al. 1999). It is not adequate to understand eutrophication pro-
cesses in only the few, well-studied index estuaries; however, a system-
atic means of extending the results from one estuarv to others that have
not been extensively studied is also required. Understanding of processes
resulting from the detailed studies in index estuaries can be tested and
broadened through comparisons conducted in other estuaries of similar
"type" but which represent the range of physical, hydrological, and bio-
logical characteristics. Within each "type," responses are expected to vary
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according to the major factors that control the response to nutrient addi-
tion such as dilution, freshwater input, flushing due to gravitational, tidal
and wind driven circulation, stratification, water clarity/turbidity, deni-
trification, and biological control. Tier II coastal systems should be used
as sites where comparative research can be conducted. Tier II svstems
might include estuaries such as those in NOAA’s National Estuarine
Research Reserves and EPA’s National Estuary Programs. At these sites,
research is conducted and data collected at much lower temporal and
spatial resolution. Integration within a national program, however, would
ensure collection of data necessary for testing the predictive models devel-
oped at index sites. Using information from existing programs can be
cost-effec-tive, but this is not always the ideal approach because many of
these programs do not administer their own monitoring but instead relv
on state agencies. Also, research projects can be short term, whereas a
long-term perspective is of critical importance.

The result of monitoring, research, and modeling conducted within a
three-tiered national framework would be a series of dose-response curves
tailored to each major type of coastal system (Figure 6-5). Specific dose-
response curves tailored to individual estuaries on the basis of their
unique characteristics could then be applied by local and state resource
managers hoping to control or reverse eutrophication trends.

ADDITIONAL QUESTIONS

An understanding of the response of coastal waters to nutrient load-
ing is developing slowly. Following the scientific lead of freshwater ecolo-
gists modeling the trophic state of lakes, marine ecologists are developing
a predictive understanding of some of the key parameters controlling
estuarine response to nutrient loading. There are numerous models that
relate eutrophication or primary production to single variables, such as
the filter feeding benthos and light availability (Alpine and Cloern 1992;
Cloem 1999). Nixon (1992) described a strong relationship between rate
of estuarine phytoplankton production and areal rate of nutrient loading.
However, the extreme variation in response to any level of loading dearly
demons~ates the importance of other factors that determine differences
between estuaries. The next level of understanding may well resLflt from
incorporation of additional factors into models. Several groups around
the world are taking the next steps of incorporating measures of ci_rcula-
tion, stratification, mixing, dilution, and turbidity into their eutrophica-
tion models. NOAA is updating its DCP and EXP measures of estuarine
susceptibility with current data and comparing predictions to their
national dataset of estuarine trophic state. By incorporating new mea-
sures for estuarine susceptibility, predictions of estuarine response to
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Eutrophication Reversal in Tampa Bay

Tampa Bay, Flodda, is a seagrass dominated estuary that has also experi-
enced nitrogen source reductions and concomitant reversals in eutrophication.
Impacts to Tampa Bay from increasing population and industrial development
resulted in high algal biomass and large seagrass reductions during the 1960s and
1970s. By 1982, seagrass coverage was only 72 percent of eadier estimates.
However, in 1996 seagrass coverage had increased by 25 percent since 1982
(Ries 1993; Johansson and G .reening 2000).

Nutrient loading reduction strategies were initiated in 1980, and since then,
nitrogen inputs from sewage treatment plants have been reduced by 50 percent.
As indicated in Figure 6-7, the pattern of eutrophication has been reversed in a
time consistent with nutrient load reductions. Chlorophyll a concentrations began
to decrease within three to five years of nutrient reductions and are now fluctuating
close to targets set by resource managers. Seagrasses have taken longer to
recover, lagging nutrient reduction by about eight years, but since 1988 coverage
has been increasing about 200 hectares annually. With a management target of
15,378 hectares, recovery will take another 25 years to complete if recovery con-
tinues at present rates. The causes of lags are uncertain, but are thought to include
continued release of nitrogen from internal nitrogen stores accumulated during
earlier years of accumulation, and in the case of seagrass recovery, continued
high epiphytic growth and high water column turbidity due to sediment resuspen-
sion in areas devoid of seagrass. It will be important to monitor Tampa Bay into
the future to continue leaming how the system responds, and how increased urban
runoff from development, the growing role of atmospheric deposition from fossil
fuel combustion, and complicating factors like dredging affect it.

FIGURE 6-7. Eutrophication reversal in Tampa Bay. As a result of large reduc-
tions in nitrogen Ioadirtg, eutrophication is only slowly being reversed. (A) Recovery
targets have been reached for chlorophyll a concentrations in Old Tampa Bay
(modified from Greening 1999; Johansson and Greening 2000), (B) but are only
slowly being approached for seagrass coverage. Nutrient reductions began in
1980 (modified from Greening 1999).

Figure 6-7 on next page
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BOX 6-5 Continued
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nutrient loading based on areal loading ~alone may be improved (Nixon
1992).

Scientists and managers are equally concerned about reversing the
eutrophication trend observed in many of the nation’s estuaries. Whether
the same classification schemes being developed to predict effects of in-
creasing nutrients will work equally well in predicting reversals, if nutri-
ent inputs are reduced, remains to be determined. As some studies have
indicated, there are non-linearities and thresholds in eutrophication re-
sponse to increased nutrient loading. There are undoubtedly additional
non-linearities and thresholds governing the response of es’t-uarine sys-
tems to reductions in nutrient loading. While loading, dilution, mixing,
flushing, circulation, and stratification may be the key parameters gov-
erning the initial response of a system to nutrient increases, internal stores
of organic matter and internal nutrient cycling processes might be impor-
tant factors governing eutrophication reversal. There are few locations
where nitrogen loading reductions have occurred and even fewer where
resultant changes in estuarine trophic status have been chronicled.

The Himmerfj~irden, an estuary of the Swedish central Baltic coast, is
one example where eutrophication has been reversed following reduc-
tions in nitrogen loading. Present nitrogen loads are less than 10 percent
of pre-treatment input levels. Primary production, chlorophyll concen-
trations, and water transparency have all improved since treatment be-
gan. In this system, the reversal showed little lag in response following
source reductions, presumably reflecting the rocky nature of the coastal
zone and small internal stores of organic nutrients (Gran~li et al. 1990;
Elmgren and Larsson 1997).

Tampa Bay, Florida, is another coastal system where local managers
are reversing eutrophication. In this seagrass-dominated estuarv, how-
ever, significant nutrient reductions have not resulted in eutropl2tication
reversals to the extent observed in the Himmerf-j~irden. Time lags in re-
covery are hypothesized to result from large internal sources of detrital
nitrogen accumulated over years of earlier eutrophic conditions. Recov-
ery is likely to be slow until these historic stores of nitrogen are repro-
cessed and either flushed from the system or denitrified. Box 6-5 de-
scribes the Tampa Bay reversal in greater detail.
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The Role of Monitoring and Modeling

KEY POINTS IN CHAPTER 7

This chapter reviews monitoring and modeling and how each can best be used to
increase understanding of coastal nutrient over-enrichment and develop manage-
ment approaches. It finds:

¯ There is still great need for better technical information on status and trends in
the marine environment to guide management and regulatory decisions, verify
the efficacy of existing programs, and help shape national policy.

¯ Effective marine environmental monitoring programs must have clearly defined
goals and objectives; a technical design based on an understanding of system
linkages and processes; testable questions and hypotheses; peer review;
methods that employ statistically valid observations and predictive models; and
the means to translate data into information products tailored to the needs of
their users, including decisionmakers and the public.

¯ There is no simple formula to ensure a successful monitoring program. Ade-
quate resourcesmtime, funding, and expertise~must be committed to the
initial planning. The program should address all sources of variability and uncer-
tainty, as well as cause and effect relationships. A successful monitoring
program requires input from everyone who will use the datamscientists, man-
agers, decisionmakers, and the public.

¯ Calibrated process models of estuarine water quality tend to be more useful
forecasting (extrapolation) tools than simpler formulations, because they tend
to include a greater representation of the physics, chemistry, and biology of the
physical system being simulated.

¯ When model results are presented to managers, they should be accompanied
by estimates of confidence levels.

197
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¯ Agencies should develop standards for storing and manipulating hydrologic,
hydraulic, water quality, and atmospheric deposition time series. This will make
it easier to link models that may not have been developed for similar purposes.

° Managers are often concerned with the effects of nutrient loading on commer-
cial and recreational fisheries and other higher trophic levels. These linkages
are not always clear, and the use of modeling to understand cause and effect
relationships is in its infancy. The lack of knowledge about the connections
among nutrient Ioadings, phytoplankton community response, and higher
trophic levels makes modeling difficult. New models are needed that use com-
parative ecosystem approaches to better understand key processes and their
controls in estuanes.

concluded that: "There is a growing need for better technical informa-
tion on the condition and changes in the condition of the marine

environment to guide management and regulatory, decisions, verify the
efficacy of existing programs, and help shape national policy on marine
environmental protection." The situation has not improved dramatically
in the decade since this statement was published.

Environmental monitoring involves the observation or measurement
of an ecosystem variable to understand the nature of the system and
changes over time. Monitoring can have other important uses beyond
mere observation. For instance, compliance monitoring can trigger enforce-
ment action. In research, monitoring is used to detect interrelationships
between variables and scales of variability to improve understanding of
complex processes. The data acquired during monitoring can be used to
specify parameters needed to create useful models and to help calibrate,
verify, and evaluate models.1 When planning a monitoring program,
important decisions must be made before the first observation is made,
including what to measure, where to measure, when, how long, at what
frequency, and which techniques to use. How these decisions are made
often reflects important underlying and frequently unstated assumptions
concerning how the ecosystem functions.

Monitoring can play an important role in understanding and mitigat-
ing nutrient over-enrichment problems by helping pinpoint the nature
and extent of problems. Because nutrient over-enrichment often results
in local problems, the management responses, including monitoring pro-
grams, is typically local. This local emphasis influences the scales of

1 Calibration consists of the tuning of the model to a set of field data, preferably data that
were not used in the model construction. Verification is the statistical comparison of the
model output to additional data collected under different forcing and boundary conditions.
Evaluation involves the comparison of model output with data collected after implementa-
tion of an environmental control program.
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measurements; resources available to the program; decisions about what,
how, and when to monitor; and the comparability of monitoring results
among programs.

One of the biggest challenges to effective monitoring is deciding how
to allocate scarce resources. If the goal is to map a coastal characteristic
with a given accuracy, then statistical techniques (e.g., Bretherton et al.
1976) provide methodologies to estimate the expected error associated
with any given array of sensors. If, however, particular areas must be
protected, for example a swimming beach or a fish farm, then monitoring
efforts must be more focused.

Unfortunately, the spatial coherence scales of eutrophication and related
processes are often very small in comparison to the body of water in
which they occur, with the result that what constitutes a significant varia-
tion from normal can be difficult to determine. Also, the distribution of
affected areas within a given system can be patchy. When resources to
support monitoring are limited, decisions concerning where to monitor
may favor economically or politically sensitive regions.

Typical monitoring programs are built around fixed devices and sam-
pling schemes. To design an appropriate sampling scheme, an estimate
of the important scales of variabilitv must be made. Sampling does not
need to take place at all of these scales, but, if a particular scale is not
sampled, its effects must be averaged out of the record by the design of
the measurement device. Otherwise, the resulting record would appear
to have significant variability at scales where, in fact, it does not. Thus,
through careful design, a program can conserve resources and sample
only the important scales.

For example, both semi-diurnal and diurnal tidal variations often
affect an estuary. Nonetheless, these scales may not be the dominant
scales at which eutrophication or other adverse processes take place. By
averaging over a tidal cycle, the important parameters may be sampled at
a lower repetition rate and still retain all the important information. Addi-
tional savings may be obtained if that sampling need not occur through-
out the year. In many locations, cold temperatures, reduced metabolic
rates, reduced discharge, and increased wind stirring (during certain
seasons) eliminate the potential development of h,vpoxic conditions. If
monitoring such conditions is the program goal, the monitoring may be
restricted or discontinued during these seasons.

Modeling and monitoring share a close interdependence. Modeling
synthesizes the results of observational programs. As such, models pro-
vide important assistance for the development of monitoring arrays.
Monitoring data, however, are necessary for the calibration, verification,
and post-auditing (or evaluation) of models. They also provide the initial
conditions, boundary conditions, and forcing functions for these models.
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Finally, they provide data for assimilation when the models are used in a
predictive mode. In these cases, real data are blended with model output
to keep the model from diverging too far from reality,.

At least two kinds of data are necessary to run models accurately. For
water quality models of receiving basins, the first category includes nec-
essary model input parameters, such as inflows, input loads, wind vectors,
hypsographic data, and tides. For watershed models, key data includes
topography, precipitation, and land use characteristics. The second data
category contains measured values that correspond to model output (e.g.,
flows, velocities, concentrations, ambient loads) for purposes of calibra-
tion, verification, and post-auditing.

An iterative process of modeling, verification through careful statisti-
cal comparison of model output with observations (Willmott et al. 1985),
and model modification is necessary, (e.g., Herring et al. 1999) to obtain
results in which managers can have confidence. Useful models require
close interaction among model developers, field scientists who monitor
and describe the real world, and theoreticians who explain the observa-
tions. Once quantitative measures of a model’s abilitv to calculate the
state of the system on certain space and time scales are specified, managers
can determine whether the observed level of reliability is acceptable.

It can be argued that no model is truly able to predict, that is, to
provide perfect estimates of future conditions. The term "predict" is used
in this chapter to mean "forecast" or "estimate" for future or hypothetical
conditions. The accuracy of such predictions will vary depending on the
degree of integration of those who monitor with those who model. Pre-
diction is the ultimate management use of models. While one can argue
about the relative pre,dictive skill of existing models, it is clear that predic-
tion is an ~anportant goal justifying their development.

The detail and complexity of a model is often reflected in the amount
of data required to initialize and run the model. Manv mathematicallv
simple models require extensive and expensive monitoring programs to
provide data before they can produce accurate results. Thus, the level of
model sophistication does not necessarily indicate savings in the resources
that must be devoted to monitoring in order to produce accurate hindcasts
or predictions.

Finally, mention Should be made of the use of data assimilation.
Numerical models have a tendencv for their computation results to drift
away from reality as they are run for longer and longer periods of time.
One method used to correct this problem is to assimilate field data as thev
become available. If one observes a discrepancy between observations
and model output, the model state is pulled back toward the observed
state of the system being modeled. There exist many numerical tech-
niques for achieving this goal. Meteorologists have used this approach
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~ for many years, and physical oceanographers and biological oceanogra-

~ phers are beginning to incorporate it into their models.
It must be remembered, however, that models are not a substitute for

measurements. A properly calibrated and verified model can be useful
for producing estimates of future conditions and guiding management,
but field measurements, when available, are always superior to model
computations.     -

INTRODUCTION TO MONITORING

Monitoring provides long-term data sets that can be used to verify or
disprove existing theories developed from shorter, more focused data
sets¯ Monitoring characterizes the scales of variability,, in both space and
time, thus allowing modification of sampling schemes to maximize the
use of available resources. In particular, monitoring allows determina-
tion of long-term climatic scales of change, which can be mistaken for
trends in shorter records.

Exploratory, data analysis suggests that carefullv manipulated data
sets from monitoring programs, along with a fair share of serendipity,
may result in new insights into functional relationships among variables
of an ecosystem (Tukey 1977). While this is clearly an avenue of produc-
tive future research, the number of examples of such insight remains
small.

Focused monitoring programs are generally established in response
to, rather than in anticipation of, a problem. This means that baseline
information can be missing from a monitored region. Once established,
monitoring programs are useful for identifying events, but unless main-
tained for long periods, their utility for determining the existence of a
trend is far less. In a similar sense, they are also useful for monitoring the
effectiveness of remediation activities, if maintained for sufficiently long
periods (i.e., periods longer than the natural scales of variability of the
system).

Long-term monitoring programs are necessary to isolate subtle
changes in the environment. Onlv through data gathering programs that
are sufficientlv interdisciplinary in their design it will be possible to
develop and test hypotheses concerning the processes and impacts of
eutrophication.

As pointed out by the 1990 National Research Council report Manag-
ing Troubled Waters: The Role of Marine Environmental Monitoring, monitor-
ing is generally carried out to gather information about regulatory and
permit compliance, model verification, or trends in important environ-
mental or water quality parameters. These data can play an important
role in: 1) defining the severity and extent of problems, 2) supporting
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integrated decisionmaking when coupled with research and predictive
modeling, and 3) guiding the setting of priorities for management pro-
grams. Because establishing and maintaining targeted monitoring pro-
grams is expensive and complex, greater use of environmental data
collected for a variety of purposes is gaining appeal. For example, data
collected through the National Pollutant Discharge Elimination System
permitting process (the process of permitting point source pollutant dis-
charges in compliance with the Clean Water Act) has demonstrated great
utility for developing and evaluating the effectiveness of regional
stormwater management plans and for characterizing local stormwater
discharges in diverse settings (Brush et al. 1994; Cooke et al. 1994). These
efforts to use data derived for regulatory purposes can provide valuable
insights into the impact of land use on the concentration of a variety of
constituents and thus have implications for developing loading estimates
and other watershed management applications. Efforts should be made
to encourage greater accessibility to similar permitting data, including
associated metadata, and compliance with accepted collection and analy-
sis protocols.

Ever widening use of electronic storage and management of data sets
and the greater accessibility provided by the internet hold great potential
for reducing the cost of environmental monitoring by obtaining full value
from data already being collected. Such a shift in philosophy, while
already under way, would be facilitated if the basic guidelines and philoso-
phies espoused herein are more fully integrated with established or con-
templated regulatory monitoring plans. The committee believes that
monitoring data are frequently not accessible to all who could benefit
from their use (Chapter 2). Data management and the development of
informational synthesis products should, therefore, be a major part of all
monitoring programsmfederal, state, and local. These data and synthe-
ses should be available quickly to all users who could benefit from them
at a reasonable cost. The internet offers a relatively simple, widelv acces-
sible route for distribution.

ELEMENTS OF AN EFFECTIVE MONITORING PROGRAM

Effective marine environmental monitoring programs must have the
following features: dearly defined goals and objectives; a technical design
that is based on an understanding of system linkages and processes; test-
able questions and hypotheses; peer review; methods that employ statiso
tically valid observations and predictive models; and the means to trans-
late data into information products tailored to the needs of their users,
including decisionmakers and the public (NRC 1990).

Monitoring programs are costly undertakings and need to be care-
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fully planned with specific goals in mind. They often are established in
response to strong public pressure, leading to situations in which pro-
gram managers are expected to perform good science in a situation driven
not by scientifically justifiable design but by political expediency. Legal
mandates may cause duplication of effort, leave gaps in the required data
records, and monitor the wrong system measures. Under the best of
conditions, only a limited number of measures can be monitored for a
sustained period of time. If resources are inappropriately used, the situa-
tion worsens.

A related problem arises with poor sampling design. If the wrong
questions are being asked, undersampling may result in not being able to
sort out a weak anthropogenic signal from the natural variations in the
environment. Alternatively, oversampling may result in wasted resources.
Problems arise with sampling spatial scale, as well as temporal scale.
Monitoring for regulatory compliance is often inappropriate for deter-
mining regional and national trends.

There is no simple formula that will ensure a successful monitoring
program, but much has been written on the topic over the years. In
planning a monitoring system, there must be implicit decisions about
how monitoring information will be used to make decisions (Box 7-1). It
is imperative that all stakeholders--public, managers, policymakers, and
scientists--be involved in the plan’s development, understand the impli-
cations of the various options, and agree on what results can be expected
at what times in the course of the program. It is important that everyone
involved harbor realistic expectations. Natural systems are complex and
highly variable in time and space. Risk-free decisionmaking is an impos-
sible goal (NRC 1990).

Current monitor~mg programs generally do not provide integrated
data across multiple natural resources at the different temporal and spa-
tial scales needed to develop sound management policies (CENR 1997). A
number of issues must be addressed in order to enhance the probability of
success of future monitoring programs (NRC 1990; CENR 1997; Nowlin
1999).

First, it is imperative that adequate resources--time, funding, and
expertise--be committed to the initial planning of a monitoring program
if the probability of success is to be maximized. These resources must be
used to design a program that incorporates all sources of variability and
uncertainty, as well as the best scientific understanding of cause and effect
relationships. Objectives and information needs must be defined before
the program design decisions can be made rationallv. Successful moni-
toring programs strive to gather the long time series data needed for
trend detection, but at the same time must be flexible to allow reallocation
of resources during the program. They need to use adaptive strategies for
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BOX 7-1
A National Coastal Monitoring Program:

A Danish Example

Serious signs of environmental degradation, including much publicized episodes
of oxygen deficiency in the Kattegat during the 1980s, led the Danish govemment
to create the Action Plan Against Pollution of the Danish Aquatic Environment with
Nutrients in 1987. The Action Plan called for total discharges of nitrogen and
phosphorus from agriculture, individual industrial outfalls, and municipal sewage
works to be reduced by 50 pement and 80 percent, respectively. Because of great
uncertainty about the sources of discharges as well as about the effectiveness of
intervention measures, three related programs were initiated: 1) a nationwide
monitoring program, 2) a madne research program, and 3) a wastewater research
program. Using $1.8 million, universities, consulting firms, the Danish environ-
mental protection agencies, and local governments created a highly effective, joint
effort that has resulted in a very broad and detailed understanding of coastal nutri-
ent over-enrichment.

The Danish Nationwide Monitoring Program was undertaken to: 1 ) describe the
quality of the aquatic environment; 2) determine where, how, and why environmen-
tal changes occur; 3) assess the effectiveness of environmental programs; and
4) determine compliance with water quality objectives. Fundamental requirements
of the program were to descdbe geographical variation and short- and long-term
temporal variation so that impacts could be identified and defined with an accept-
able degree of certainty. The scope of the monitoring program was extensive and
included descriptions of oxygen concentrations, marine sediments, benthic fauna,
benthic vegetation, zooplankton, phytoplankton, nutrient concentration and load-
ing, atmospheric inputs, and hydrographic conditions. Monitoring of all estuaries,
bays, and coastal waters was undertaken by county govemments, while open
madne waters were monitored by the National Environmental Research Institute.
The monitoring program incorporated data from several other national forestry,
fishery, and meteorok)gical institutes. Study results were stored in a centralized,
systematic database designed to provide ready access to all potential end-users,
from government officials to the public. Data and metadata are compiled and
presented in a goal-oriented manner (Figure 7-1 ).

A final component of the Action Plan was to evaluate the results of the Nation-
wide Monitoring Program after its completion, and then refine to the program to
better meet national nutrient pollution reduction goals. The evaluation resulted in
several suggestions for modifying components of the monitoring program. One
important conclusion was to better couple modeling and monitoring efforts. Choice
of monitoring sites often can be guided bymodeling, both with respect to data
requirements for model development and with respect to sites identified by the
model as being sensitive to nutrient over-enrichment. Another conclusion was that

continued
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BOX 7-1 Continued
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FIGURE 7-1 The long-term record of mean oxygen concentration under the pyc-
nocline in the southem Skagerrak and southem Kattegat in Denmark dudng late
summer over the period 1965-1993. Such long-term records have been collected
and interpreted under.,the Danish Nationwide Monitoring Program and have prov-
en to be invaluable sources of information for defining spatial and temporal scales
of variability in environmental conditions and also for examining relations with vari-
ables suspected to be contributing to coastal eutrophication (modified from Chds-
tensen 1998).

biological, chemical, and physical monitoring data should be coupled to obtain a
better understanding of interrelationships. It was also suggested that monitoring
efforts be reduced in areas that experience significant natural variation because it
is difficult to demonstrate cause and effect in such places.
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incorporation of future scientific and technological advances. Finally,
expectations and goals must be carefully defined, clearly stated, and
agreed to by all involved. These actions require input from everyone who
will use the datamscientists, managers, policymakers, and the public. As
is often the case, resource limitations may play a role in the monitoring
program strateg3r. Effective priority setting must be based on a full under-
standing of the impact such decisions will have on the reliability of key
model output or other information derived from the monitoring program.

Retrospective analyses of historical data and preliminary research are
invaluable in steering the design of sampling strategies. Planners must
clearly define what will be considered a meaningful change in the param-
eters selected for measurement, in light of expected levels of natural vari-
ability. At this point, based on existing understanding of how the eco-
system functions, selection of parameters to measure can be made. These
decisions will necessarily be influenced by existing technology, signal to
noise ratios in the environment, and the existence of surrogate variables.

If the motivation for the monitoring program includes management
and regulatory issues, the decision of what to monitor will depend on the
final desired state of the system and preconceived ideas of how the svs-
tem functions. Monitoring strategies for nutrients are often more compli-
cated than the strategies commonly applied to other pollutants (e.g., toxins
or carcinogens). For example, if a particular carcinogen is being regulated
in order to maintain its concentration below a given level in an estuary,,
then this chemical constituent’s concentration is the variable targeted for
measurement. Similarly, if an ambient nutrient concentration in a stream
is to be used to help calculate the nutrient load that stream is contributing
to a downstream rec, eiving body, then such a concentration mav be tar-
geted for measurement. Unfortunately, this similari~ does not hold for
monitoring nutrient concentrations in the actual coastal receiving body,
because the effects of nutrients on an ecosystem are complex and not
necessarily measureable. For example, if an estuary is nitrogen limited,
primary productivity may be stimulated by nitrogen loading. This in-
creased primary productivity, will then remove nitrogen from the water
column at a high rate and tie it up in organic matter. Thus the ambient
nitrogen concentration in the water column of the estuary may never rise
significantly, or remain elevated long enough to be observed, even as
eutrophication takes place. Thus, the ambient concentration of a nutrient
in receiving waters rarely reflects the degree to which the body has been
affected by nutrient over-enrichment.

Monitoring is often targeted to study more characteristics than sim-
ply the eutrophication of a particular coastal waterbody. Often, monitor-
ing programs focus broadly on health of the ecosystem. The decision
frequently is made to monitor a variable that is believed to integrate the

R0027017



THE ROLE OF MONITORING AND MODELING                                                               207

effects of numerous processes (Naiman et al. 1998). Such variables could
be the areal extent of seagrass beds, the number of commerciallv
harvestable oysters, or the number of waterfowl nesting in a region. The
choice of which variables to monitor makes a statement, both about the
values that the manager and advisors share and about their inherent
beliefs concerning how the system functions. If eutrophication is a con-
cern and the extent of seagrass beds is the observable monitored, there is
an inherent belief that this characteristic parameter varies with the degree
of nutrient enrichment of the system. The economic and ecological impacts
of coastal eutrophication are often not demonstrable from the available
scientific data (Chapter 4). Therefore, monitoring should include biologi-
cal, physical, and chemical properties on all relevant time and space scales.
Monitoring should be on scales appropriate to capture all variability and
linkages between variables. Often, this will mean that biological and
chemical measurements will need to be made on finer scales than is pres-
ently the norm.

The duration of any monitoring program is particularly important.
Since the purpose of monitoring involves, among other things, the detec-
tion of trends, the length of monitoring must be sufficientlv long to allow
separation of naturally occurring trends from anthropogenically induced
changes. Unfortunately, the political will to maintain long-term funding
for monitoring programs is often lacking because such programs rarelv
(and were never intended to) produce major breakthroughs in under-
standing. The U.S. Geological Survey (USGS) stream monitoring pro-
gram has provided excellent data on stream flow and nutrient content for
many years. These long data sets allow monitoring of changes in runoff
characteristics on decadal time scales and development of statistical models
of discharge and lo~d. But the gradual reduction of this network over
recent years, primarily because of budget pressures, has had dramatic
effects, reducing our capability, to estimate flow. The data collected bv
USGS are invaluable, and continuation of this monitoring is essential.
However, USGS monitoring network was not designed specifically to
assess inputs to coastal regions. The committee concludes that there are
major missing pieces in the resultant data set that are needed to support
the management of healthy coastal ecosystems; for instance, monitoring
sites "below the fall line" (the transition point between lowland and
upland portions of rivers, marked by waterfalls and other rocky stretches
that limit navigability) are few and far between. Since manv of our older,
eastern cities arose at these transition points, the network is failing to
cover areas down river containing significant population centers. An
important aspect of any discussion of national monitoring should be
expansion of the USGS monitoring program so that it better assesses
nutrient inputs to estuaries and tracks how these change over time.
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The distinction between monitoring and research can be vague. Few
programs have been able to combine the need for multiple use measure-
ments effectively, but careful evaluation of multiple tier measurements
(NRC 1990; CENR 1997) will help alleviate these problems. A careful
program of quality control must be established at the outset, and a data
management structure to convert data into knowledge must be designed.
This will include analysis, interpretation, and modeling and must be care-
fully attuned to the myriad sources of data and uses of the resultant
knowledge. Finally, rapid dissemination of data and knowledge prod-
ucts to all users is essential.

The final step in design of any successful monitoring program should
be establishment of a process of independent review and, if necessary,
protocol modification. Such reviews are necessarv for monitoring pro-
grams to take advantage of new measurement and analysis techniques,
and they help determine if programs are effectivelv answering the ques-
tions for which they were designed.

Much of the preceding discussion can be applied equally to national,
regional, and local monitoring programs. Although the national scale of
nutrient over-enrichment of coastal waters in recent years has been docu-
mented (NOAA 1999a), the United States still lacks a coherent and consis-
tent strategy for monitoring the effects of nutrient over-enrichment in
coastal waters. This seriously constrains the abilitv to assess the effects
and costs of eutrophication regionally or nationally. The National Oceanic
and Atmospheric Administration (NOAA) National Estuarine Eutrophi-
cation Assessment (Bricker et al. 1999) is an admirable effort, but it is
limited by the inconsistency of data collection. To avoid similar limita-
tions in the future, a national monitoring strategy for the United States
should be implemented by all relevant agencies. Such a national monitor-
ing strategy should recognize regional differences and should be based
on a classification scheme that reflects an understanding of the similari-
ties and differences among estuaries, as discussed in Chapter 6. The
development of such a classification scheme is a major research challenge.

DEVELOPING QUANTITATIVE MEASURES OF
ESTUARINE CONDITIONS

The primary quantitative indicators may include variations in algal
composition, elevated concentration of chlorophyll a, and an increase in
the extinction coefficient for a given waterbodv (which is adequatelv
reflected by the depth of light penetration adequate to support photo;-
synthesis). Because algal composition changes are ,typically determined
with expensive techniques such as microscopy or pigment analvses, this
indicator is less useful for large-scale screening analyses. Secondary. indi-
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cators of eutrophication include changes in the dissolved oxygen regime
of the system; changes in the areal extent of seagrass beds; and incidence
of harmful algal blooms or nuisance blooms and changes in their fre-
quency, duration, and areal extent.

An assessment of the condition of the nation’s estuarine and coastal
waters needs to be based on a consistent, broad-scale monitoring. This
requires a reduced suite of measures that are easy to obtain, easy to cali-
brate, and that do not require massive commitment of resources to cover
the broadest geographic region. For mesoeutrophic (or less impacted)
systems, annual measures in July or August when symptoms could be
expected to be most severe, should suffice to characterize worst-case
conditions. For eutrophic or hypereutrophic systems more frequent mea-
surements are needed, at least twice per year. Light conditions, chloro-
phyll a, gross primary production and respiration from diurnal patterns
in dissolved oxygen content, and mean dissolved oxygen content likelv
could all be obtained through month-long near-surface and near-bottom
deployment of off-the-shelf sensors and digital recording packages.

Although federal, state, and local agencies conduct monitoring activi-
ties at thousands of sites nationwide, the efforts are not sufficientlv coor-
dinated to provide a comprehensive assessment of the trophic status of
U.S. coastal ecosystems (see "The State of the Nation’s Ecosystems";
http://www.heinzctr.org/). In response to this shortfall in our assess-
ment capability, the Environmental Monitoring Team, established by the
Committee on Environment and Natural Resources, has recommended a
three-tiered conceptual framework for integrating federal environmental
monitoring activities. The first tier includes inventories and remote sens-
ing; the second tier includes national and regional surveys; the third tier
includes intensive m6nitoring, research, and modeling. Integration across
tiers should provide the understanding that will enable evaluation of the
status, trends, and future of the state of the environment. This three-
tiered framework is a sound approach for gathering and integrating infor-
mation, and can be applied to monitoring coastal svstems.

A broadscale assessment of the trophic status of the nation’s estuaries
should be based on inventories and remote sensing at Tier I sites. Tier I
sites should be representative of the 12 major types of coastal systems
described in Chapter 6, the four major estuarine circulation types, and the
seven biogeographic provinces. It would also be useful to sample both
from systems believed to be generally healthy and ones believed to have
experienced nutrient related problems.

No such consistent, coherent monitoring program now exists. One
program, the Environmental Protection Agency’s (EPA) Environmental
Monitoring and Assessment Program, is at a similar scale, but with
broader (non-coastal) goals and sampling protocols. Local monitoring of
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these variables occurs, for example, at National Estuary Program sites,
but the programs are subject to funding vagaries. The Committee on
Environment and Natural Resources framework document recommends
monitoring some 20 to 25 sites to identify national trends, far tess than
necessary to adequately represent the diversity of estuarine types, circu-
lation types, and biogeographic provinces necessary to fully characterize
the status of coastal waters. Rather, up to 25 sites will be required as Tier
III, or index sites, to conduct the temporally and spatially intensive, moni-
toring and process-based research necessary to develop predictive models
able to determine cause and effect relationships.

Monitoring to increase basic scientific understanding of the ecosystem
and for.validating process-based predictive models should be carried out
at an intermediate number of Tier II sites. At these sites, basic data should
be collected to determine the food web structure, including secondary
producers, primary production structure, nutrient dynamics, hydro-
dynamics, and details about external nutrient loads. Estuaries within
NOAA’s National Estuarine Research Reserve System (NERRS) and/or
EPA’s National Estuary Program (NEP) might be appropriate Tier II sites.
However, the current suite of sites under these two programs was not
selected with nutrient over-enrichment or the variabilitv of estuarine types
in mind. If nutrients are the major interest driving study of the Tier II
sites, many new sites will need to be added, and some of the current
NEERS and NEP sites could probably be dropped.

This monitoring scheme is not without problems. In systems domi-
nated by submerged aquatic vegetation, benthic macr0phytes, or coral
reefs, the proposed measures may be inadequate. To document nutrient
impacts, it will be necessary to look for trends in parameters such as areal
extent of submergec~ aquatic vegetation or changes in algal growth on
corals and epiphytic growth on seagrasses. These measures tend to require
intensive efforts, however, and thus are contrary to the idea of using
simple, cheap measures wherever possible. When placing recording
devices in estuaries, one should be in the surface laver and one in the deep
layer, but the location of other stations remains an open question. Decisions
should be based on local knowledge of sensitive areas of the estuary.

DEVELOPING QUANTITATIVE MEASURES OF
WATERSHED CONDITIONS

For a number of reasons, the development of watershed monitoring
programs has proceeded for many years relativelv independently of
receiving water monitoring programs. The relative temporal stability of
terrestrial distributions, when compared to estuarine and coastal distri-
butions, has resulted in the development of map-based studies. While the
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development of quantitative measures of watershed condition has pro-
ceeded rapidly, empirical studies that test for significant relationships
between watershed metrics and ecological condition (e.g., presence or
abundance of species, water quality) are still few in number (Johnston et
al. 1990). There is a clear need to identi~ the most important watershed
metrics to monitor. In addition, it is essential to be aware of the assump-
tions and constraints that are implicit in the metrics, a problem that is not
unique to watershed studies. For example, the selection of the land cover
categories to be used in the analysis partially determines the results and
the spatial scale of the data--both the total extent of the area and the grid
cell size~-and thus can strongly influence the numerical results (Turner et
al. 198%,, b).

In agriculture-dominated watersheds, monitoring and management
practices take on their own unique character. The long-term monitoring
of various soil and water indicators is essential to document the status
and trends of nutrient sources and coastal impacts. Monitoring is also
essential to document any changes in nutrient inputs, svstem response to
best management practice implementation, and impact of any land man-
agement changes. Effective monitoring strategies, however, must be
spatially extensive as well as sufficiently frequent to detect real and statis-
tically valid changes. Unfortunately, the outcomes and benefits of most
monitoring programs will not be manifested for several vears before yield-
ing useful information. Monitoring programs are costly, labor intensive,
and in most cases will need to be in place for several years. Overcoming
these challenges, through documentation and education, is critical to the
continued support of existing monitoring programs.

The long history of watershed monitoring in the United States pro-
vides examples of programs that have experienced varying degrees of
success. These programs can be grouped into those that focus on nutrient
sources and those that concentrate on coastal water impacts. It must be
emphasized that the choice of both soil and water quality indicators will
vary from situation to situation. Soil and water quality monitors will
have to decide what they need to measure and how often (Sparrow et al.
2000).

Environmental concerns have forced many state and federal agencies
to consider adopting standard soil phosphorus fertilitv tests as indicators
of the potential for phosphorus release from soil and its transport in run-
off. Environmental threshold levels range from two (Michigan) to four
(Texas) times agronomic thresholds. In most cases, agencies proposing
these thresholds plan to adopt a single threshold value for all regions
under their jurisdiction. However, threshold soil phosphorus levels are
too limited to be the sole criterion to guide manure management and
phosphorus applications. For example, adjacent fields having similar soil
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test phosphorus levels but differing susCeptibilities to surface runoff and
erosion due to contrasting topography and management should not have
similar soil phosphorus thresholds or management recommendations
(Sharpley 1995; Pote et al. 1996). Therefore, environmental threshold soil
phosphorus levels will have little value unless thev are used with esti-
mates of site-specific potential for surface runoff and erosion.

The intent of these soil phosphorus thresholds was to limit the land
application of phosphorus, particularly in manures, biosolids, and other
by-products. In all cases, the legislation was repealed because it directlv
related these thresholds to water quality degradation in a technicallv i~-
defensible way. New legislation in various stages of development and
adoption (i.e., Arkansas, Maryland, and Texas) will state that standards
or threshold values will be based on the best science available and on soil-
water relationships being developed (Lander et al. 1997; Simpson 1998).
This course is also followed in the joint EPA-U.S. Department of Agricul-
ture (USDA) strategy for sustainable nutrient management for animal
feeding operations (USDA and EPA 1998b). This draft strategy proposes
a variety of voluntary and regulatory approaches, wherebv all animal
feeding operations develop and implement comprehensive nhtrient man-
agement plans by 2008. These plans deal with manure handing and
storage, application of manure to the land, record keeping, feed manage-
ment, integration with other conservation measures, and other options
for manure use. The draft strategy is out for public comment, and will be
revised and in place by the end of 2001 for poultry and swine operations
and by 2002 for cattle and dairy facilities. This leaves scientists onlv two
to three years to develop "the best science available" that includes techni-
cally defensible thresholds or mdicators o Irrespective of how these thresh-
olds are developed, a plan to monitor these indicators will be needed to
establish baseline data and to document any changes in status as a result
of land use changes and best management practice implementation.

In the United States, states are required to set their own water qualitv
criteria, but so far only 22 states have quantitative standards and onl~
Florida has adopted the federal EPA levels (Parry 1998). These standard~s
include designated uses, water quali~ criteria to protect these uses, and
an anti-degradation policy. Where water quality standards are not at-
tamed, even after best management practices h~ve been implemented,
response actions are defined through the total maximum dailv load pro-
cess of the 1998 Clean Water Act (EPA 1998b). Rather than just address-
ing constituent concentrations in stream and rivers, the total maximum
daffy load (TMDL) process considers system discharge and thereby the
total constituent load, as well as the designated use and potential impact
on the receiving waterbody. This approach offers tremendous advan-
tages over other approaches and can be expected to become widelv imple-
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mented. Again, spatially and temporally extensivemonitoring programs
will be needed to assess compliance and remediation impacts.

It would be useful to combine the two approacheslsource monitor-
ing and impact monitoringlto benefit from the best aspects of each. One
approach to a soil and water quality index would be to integrate soil
fertility measures and land management with a site’s potential to trans-
port nutrients to water bodies in surface and subsurface runoff. This
approach is being advocated by researchers and an increasing number of
advisory personnel to address nutrient management and the risk of nutri-
ent transport at multi-field or watershed scales (Lander et al. 1997; Marv-
land General Assembly 1998; USDA and EPA 1998b). In cooperation wiih
research scientists, USDA’s Natural Resource Conservation Service has
developed simple nutrient indexes as screening tools for use by field staff,
watershed planners, and farmers to rank the vulnerability of fields as
sources of nitrogen and phosphorus loss (Sharpley et al. 1998). The indi-
ces account for and rank transport and source factors that control nitro-
gen and phosphorus loss in subsurface and surface runoff and identify
sites where the risk of nutrient movement is expected to be higher than
others. These indexes have been incorporated into state and national
nutrient management planning strategies that address the impacts of
animal feeding operations on water quality to help identify agricultural
areas or practices that have the greatest potential to impair water resources
(Simpson 1998; USDA and EPA 1998b).

Inherent differences exist in the geography and biology of agricul-
tural regions, and the same applies to forests, wetlands, and water. Since
water bodies reflect the lands they drain (Hunsacker and Levine 1995), an
ecoregional framew6rk that describes similar patterns of naturallv occur-
ring biotic assemblages, such as land-surface form, soil, potential natural
vegetation, and land use was proposed by Omernik (1987) and later
refined by EPA (1996). The ecoregion concept provides a geographic
framework for efficient management of aquatic ecosystems and their com-
ponents (Hughes 1985; Hughes et al. 1986; Hughes and Larsen 1988). For
example, studies in Ohio (Larsen et al. 1986), Arkansas (Rohm et al. 1987),
and Oregon (Hughes et al. 1987; Whittier et al. 1988) have shown that
distributional patterns of fish communities approximate ecoregional
boundaries as defined a priori by Omernik (1987). This, in turn, implies
that similar water quality standards, criteria, and monitoring strategies
are likely to be valid in a given ecoregion (EPA 1996).

CONTROLLING COSTS

As with all extensive monitoring programs, one of the main chal-
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lenges is controlling the costs. Cost concerns apply not only to the farmer
wanting to characterize his own property but also to the policymaker
seeking to draw conclusions at a watershed, regional, or national scale.

Whatever the technology used to assess soil and water quality, a uni-
versal requirement will be locating the places where measurement occurs
so that data can be integrated for assessment at larger scales. When
working at small scales, such as on a particular farm developing a runoff
management plan, great accuracv, is not essential. But understanding
cumulative inputs and larger scales require more accuracy and consis-
tency. Meeting this requirement is being made increasingly easy by the
falling prices of Global Positioning System technology, which provides
quick, precise location information.

One strategy to reduce monitoring costs is to recruit unpaid volun-
teers to do part of the work (Box 7-2). Such volunteers are often obtained
by building relationships with local groups who care about the issues or
locality (e.g., small environmental advocacy groups, school groups, or
senior citizen groups). Working with these stakeholder groups can have
important benefits. In the Chesapeake Bay area, for instance, stakeholder
alliances have developed among state, federal, and local groups to work
together to identify critical problems, focus resources, include watershed
goals in planning, and implement effective strategies to safeguard soil
and water resources (Chesapeake Bay Program 1995, 1998).

INTRODUCTION TO MODELING

One system is said to model another when the observable parameters
in the first system va, ry in the same fashion as the observable parameters
in the second. Models, therefore, may take many forms. They may be
empirically derived statistical relationships plotted on a graph. They may
be systems that have little in common with the system being modeled
other than similar variations of, and relationships between, observables; a
classic example from physics is the use of water flow through pipes to
model the flow of electrons through an electrical circuit. Such system
models are often called analogs. Models may be scaled approximations to
the real system, such as the Marine Ecosystems Research Laboratory.
mesocosms in Narragansett Bav (Frithsen et al. 1985). Or they may be
numerical models run on computers that are based either on first prin-
ciples or empirical relationships. Each type of model has benefits and
drawbacks.

Statistical models are empirical and are derived from observations.
The relationships described must have a basis in our understanding of
processes, if we are to have faith in the predictive capabilities of the model
(Kinsman 1957). Furthermore, extrapolation from empirical data is known
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BOX 7-2
Using Volunteer Observers in Monitoring Programs

Monitoring the many parameters important for understanding and managing
watersheds is an intensive undertaking. Although many of these parameters
require significant expertise and technology to obtain valid observations, some
useful observations can be collected through techniques that can be learned by
non-experts. Concerned and educated citizens represent a potentially large, and,
until recently, virtually untapped reservoir of human resoumes that could be
brought into action.

Involving citizens has many advantages beyond the obvious =free labor." For
instance, public involvement can instill a sense of stewardship for the local envi-
ronment. These same citizens then become a resoume to elected officials and
decisionmakers by providing first-hand observations and informed opinions about
what the public wants. Citizen participation can increase the range and impact of
existing monitoring efforts. All agencies have limited budgets and staffs, and
resources are generally directed first toward the most severe problems, while less
degraded areas---equally in need of monitoring to keep watch that problems do not
occur or worsen--are ignored by necessity. But volunteer efforts can address
these other sites, providing valuable baseline and trend information on watershed
conditions. Such information can give eariy warning when problems start to develop
in new areas, so such problems can be addressed before they become severe.

Local participants can be a critical resource for agency staff because they can
bdng an historical perspective and often know the landscape intimately. At times,
public involvement in monitoring can help ensure data continuity, if volunteer efforts
continue unabated when staff tumover within public agencies occurs during the
course of a long-term monitoring activity.

Obviously, there are some potential disadvantages to public involvement in
monitoring. For instance, it can be a challenge to maintain volunteer interest over
long pedods of time, which can lead to data gaps, and turnover in volunteer labor
can lead to problems-in data collection consistency (Ralph et al. 1994). Citizens
participating as volunteers in monitoring activities must, of course, be trained,
which requires resources and organization from the relevant agency. Even with
basic training, volunteers are best used to take water samples and perform routine
scientific tasks, and generally do not work with sophisticated equipment or partic-
ipate in the collection of biological samples. However, there are a number of
important monitoring activities well within the capabilities of average citizens, using
basic equipment and not requiring specialized skills. These include:

Photographs. Historical and time-series photographs of sites in a watershed can
provide important information to managers. People’s family photo albums often
contain important images of past conditions, uses, and resources.

Water samples. Local volunteers can easily be trained to take pedodic water
samples, and volunteers can be linked in a network to provide wide coverage of a
watershed. This is especially effective for monitoring easily observable parameters

continued
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BOX 7-2 Continued

such as suspended sediment. This kind of activity needs to be coordinated by an
appropriate regulatory agency, which would supply the sample bottles, provide
training, process samples, and maintain a database of results.

Habitat rneasurernents.. Stream morphology is an integrative measurement of
overall watershed condition, and pools are particularly sensitive to change. Votun-
teem can help make simple habitat measurements, such as counting the number
of large pools or other features, and tracking such areas to monitor for change,
particularly after large storm events.

Riparian area surveys. Volunteer help is especially valuable for one-time surveys
to establish baseline conditions, because they can cover large areas. Because
riparian areas are critical to watershed health, such surveys can be very valuable.
Volunteers can be used to survey marked plots in ripadan areas to identity and
count trees and other species, and even return periodically to note changes in
species composition and growth and mortality.

Volunteer participation in monitoring programs is not a replacement for profes-
sional expertise in all instances, but the value of getting local citizens involved may
make the effort worth considering.

to be uncertain. T13.us, these models are most judiciously used in the
range of observational situations used to derive the model. Analog
models are most useful for explaining processes in general ways to people
lacking technical expertise, rather than in understanding or predicting
information about the system being modeled, since they involve neither
observations nor fundamental principles associated with the system’s
behavior. Scaled models are useful for both prediction and understand-
ing. One must, of course, always remain cognizant that system function
may be scale dependent. Thus, problems similar to those encountered
with the extrapolation of statistical models exist when one extrapolates
the results of scaled experiments to full-sized natural systems. Numerical
models are most useful when they are based on first principles. The
ability to describe system functions in terms of mathematical equations
often gives the impression that the underlying principles are fully under-
stood, as might be the situation in basic physics. Unfortunately, empirical
coefficients introduced into these equations often hide the degree of un-
certainty concerning these principles.
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A subset of numerical and statistical~ models often encountered in
watershed modeling uses empirical relationships, such as a runoff coeffi-
cient, coupled with event mean concentrations (i.e., a flow-weighted aver-
age concentration) to estimate constituent loads. Alternatively, export
coefficients (e.g., kg ha yr-1), might be employed. These models may or
may not be linked to a geographical information system for land use data
and are often implemented on spreadsheets, and therefore could loosely
be called spreadsheet models. These models are especially sensitive to
empirical coefficients that do not always correspond to known parameter
ranges, and should be checked carefully to ensure that they reflect a rea-
sonable physical reality.

Although each modeling approach involves a unique set of problems,
some are more suited than others to a particular situation. Understand-
ing involves the development of heuristic and conceptual models, fol-
lowed by carefully developed analytical and/or numerical models. These
may not need to involve the total complexity of the system being modeled,
if interest is focused on a particular sub-process. Management decisions
may not allow the luxury of complete knowledge of the system. Results
from analogous situations elsewhere, statistical (correlation) models, and
other simplified models may provide sufficient predictive skill even though
they do not incorporate full understanding of the processes involved.

Because they yield clear numerical results with which to gauge
progress, models have a strong appeal to policymakers and managers, an
appeal that can sometimes bring false confidence and misconception
(Boesch et al. 2000). Complex numerical models are gaining greater
acceptance by managers. It has been said that while all models are wrong,
some models are useful. It is the talent of the proficient and successful
modeler to understan~t for what problems the model is useful and to be
able to explain its limitations. Numerical models must be stable, consis-
tent, convergent, and of known accuracy (Messinger and Arakawa 1976).
Further credibility of model results can be achieved through a careful
process of calibration, verification, and periodic post-auditing.

Skill assessment is a term used to describe the estimation of the im-
provement in predictability of future states of the system through use of
the model, as opposed to some simpler scheme such as persistence. A
whole field of studv has grown up to facilitate this effort, focused prima-
rily on numerical models (Lynch and Davies 1995). General guidance in
evaluation of the goodness-of-fit of hydrologic and water quality models
that produce time series of hydrographs and quality, parameters is pro-
vided by Legates and McCabe (1999). Such efforts are a necessary but
time-consuming and costly undertaking.

Assembling the types of data necessary for running and calibrating a
model is typically expensive and time consuming. A sensitivity analysis
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can provide guidance for this effort. When first encountering a model, a
user establishes a realistic set of input parameters and systematically var-
ies the input parameters to examine the effect on output values, in the
manner suggested in Figure 7-2. This often indicates the relative impor-
tance of model input parameters and indicates which parameters should
receive the most management attention. In addition, sensitivity, analysis
may indicate a need for measurements corresponding to model output
where they may be missing. The overall goal is to learn as much about the
models and from the models as possible before investing large amounts
of time and money in data collection and processing.

In spite of the expense of data collection, modeling exercises without
field data for calibration and verification, or simply for a reality check,
usually have minimal credibility. In the absence of data for the watershed
or receiving waterbody being studied, it should be demonstrated that the
model satisfactorily represents the same physical processes on a similar
watershed or waterbody. At worst, model output should be compared to

+50                            MoreLess

Output ~ 0 ................ ._ lJ

-50

~~Y° Change
~n Input _~

-50 _

FIGURE 7-2 Example.of sensitivi ,ty analysis: the relative change in an output
variable from a model due to the relative change in an input variable to a model.
The analvsis is performed about a reference condition. An output variable (e.g.,
watershed runoff) is more "sensitive" to an input variable (e.g., watershed area)
if the slope is steep, whereas a small slope illustrates relative insensitivity of an
output variable (e.g., watershed runoff) to a change in an input variable (e.g.,
evaporation). Negative slope simply means an inverse relationship between an
output and input variable; the magnitude of the slope is still the criterion that
dictates whether an input variable is "sensitive" or not (unpublished figure bv, W.
Huber).
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theoretical solutions for simple problems. The modeler should have con-
fidence that the processes are being represented in a way that assures
realistic model estimates.

Numerical models solve equations, often differential equations, on a
computer. The ability of these models to hindcast observations accurately
is, too often, only qualitatively assessed. Certain notable exceptions, how-
ever, should be indicated. Radach and Lenhart (1995) and Varela et al.
(1995) compare two years of North Sea nutrient concentration and phyto-
plankton data, with the annual cycle of the same parameters derived from
the European Regional Seas Ecosystem Model (Baretta et al. 1995). Since
the data were, in general, not used to tune the model parameters, the
comparison represents a verification test of the model. Part of the Chesa-
peake Bay Program included a significant modeling effort. The model
was calibrated using three years of data (Cerco and Cole 1993). Statistics
that group data in large space-time bins for comparison indicate that this
model generally reproduces calibration data to better than a 50 percent
relative error and better than 20 percent for nitrogen and dissolved oxy-
gen (Figure 7-3). The calibrated model was verified against a 30-year
record with similar results for dissolved oxygen and chlorophyll (Cerco
and Cole 1995). Other three-dimensional eutrophication models have
been used successfully, with moderate variations of theonly tunablefree
parameters (Hydroqual, Inc. 1995).

DiToro et al. (2000) calibrated a eutrophication model to a series of
mesocosm experiments (Frithsen et al. 1985; Box 7-3). Since the mesocosms
are well-mixed systems, there is no need for a hydrodynamic variable and
no errors need be attributed to problems associated with this variable.
The probability distributions of the variables are, in general, well repro-
duced near the means, but outliers are po.orly predicted. Furthermore,
there are significant phase errors in the model predictions of certain vari-
ables. This implies that comparison of means over long periods appear to
be better than comparisons over shorter periods.

It should be stressed that, even when statistical or at least graphical
comparison between observations and model output is made, the results
are limited primarily to calibration. The cogent argument is often made
that all available data should be used to calibrate a model to provide the
best estimates of free parameters. Such an approach is clearly defensible
if the model is to be used solely to forecast situations within the range of
variability of parameter space sampled during calibration. It is far less
clear that the unverified model will perform well when the boundary
conditions, forcing functions, and loadings vary significantly from those
used during the calibration phase. While such models are expected to be
based on more fundamental assumptions than simple correlation, the
tunable parameter values defined may still hide uncertainty concerning

R0027030



220 CLEAN COASTAL WATERS

5O
Chlorophyll ’a’ Surface

-- Model
+ Observed

+++ +~,,~ ~+...~+     +    ++.

0.75
Nitrate + Nitrite Bottom

--Model
+ Observed

~÷                   ÷÷ ÷÷

16 Dissolved Oxygen Bottom
-- Model
÷ Observed ~

0 ........... ~ ........... ~
1984      1985      1986

FIGURE 7-3 Comparison of modeled and observed surface chlorophyll a, bottom
nitrate+nitrite, and bottom dissolved oxygen for the years 1984-1986 at a main
stem station in Chesapeake Bay between the mouths of the Patuxent and Potomac
Rivers. The model results are from the CE-QUAL-ICM model. Solid, continuous
lines show the model output; dots with lines represent observations (mean and
observed variability). Note the difference in phase between modeled and
observed bottom nitrate+nitrite, which occurs due to the inability of the model to
capture large observed negative nitrate fluxes accurately. The bottom dissolved
oxygen concentrations are well reproduced by the model (modified from Cerco
and Cole 1993).
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BOX 7-3
Comparing Water Quality Model and Mesocosm

Experimental Data

A series of mesocosm experiments were run at the University of Rhode Island
Marine Ecosystems Research Laboratory in the early 1980s. Mesocosms, large
(13.1 m3) continuously stirred reactors, were filled with water from Narragansett
Bay and a layer of bay sediment placed at the bottom of the tanks. Water was
replaced four times daily at a mean rate of 480 liters per day. NH3, PO4, and SiO2
were added in the molar ratios appropriate to sewage entering the upper bay.
These nutrients were added at 1, 2, 4, 8, 16, and 32 times the areal average of
nutrient addition to the bay. The six manipulated mesocosms and three control
meso~sms were monitored for slightly more than two years.

A modified version of a model called the Water Quality Analysis Simulation
Program (Appendix D) was calibrated to the ensemble of experimental configura-
tions. Thus, one set of calibration coefficients was used to model both natural and
highly eutrophic conditions. For the set of conditions illustrated in Figure 7-4, the
model reproduced observed variations of dissolved oxygen very well. Chlorophyll
a concentrations tended to be over-predicted, although the magnitudes of the
peaks were generally captured. Nitrate and silica were not well reproduced be-
cause of problems with the sediment flux model for these two parameters. Even in
these cases, however, the magnitude and shape of the annual variation was well
reproduced; the annual phasing was not. Interestingly, the model did not capture
the ammonia sediment flux accurately during the initial year of the model run,
indicating a phase lag before the model could track the observations.

The model tended to underestimate the of the observations, although therange
variability away from the extremes was well represented in a statistical sense. The
discrepancies between the model and the observations were similar to those
observed when the calibrated model is applied to a natural coastal setting. (Also, the
calibration coefficients are similar between these natural settings and the mesocosm
experiments, except when they relate to species-dependent phytoplankton param-
eters.) This suggests/hat the capabilities of existing coastal circulation models are
generally sufficient as input to drive existing coastal eutrophication models.

In an attempt to model the system’s recovery from excessive nutrient loading,
the model was run for 15 yeats after nutrient loading ceased. Although loading
was applied for less than 3 years, certain parameters of the system required the
full 15 years to recover to pre-loading conditions. The implication for the needed
long-term duration of monitoring programs is significant.

FIGURE 7-4. Results of comparison between WASP model results and experi-
mental results from Marine Ecosystem Research Laboratory mesocosms. For
chlorophyll a (Chl a), dissolved oxygen (DO), and nitrate (NO3). Note the change
in scale for the chlorophyll and nitrate plots as loading increases. The solid lines
are the model results, while the circles and bars are monthly means and ranges of
the observations. The dotted line in the dissolved oxygen plots are the saturation
values (modified from DWoro et al. 2000). The "control" senes shows nutrient
additions to the mesocosm at the spatial average of nutrient additions to Narragan-
sett Bay; 2>< and 8x show results when adding twice and eight times this level,
respective.ly, for each nutrient shown.

Figure 7-4 on next page
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processes and not be valid over all forcing and loading conditions. For
example, a change in higher trophic-level community structure will alter
grazing and, consequently, affect biomass, organic carbon flux to the
bottom, and related processes.

Most of the successful examples mentioned above have been able to
reproduce the range of observed variability in parameters during a sea-
sonal cycle, as well as the important processes inferred from the field
data. They are not as good at capturing the phasing of all important
seasonal variations or producing large-scale space-time means that match
observations. For example, they often fail to reproduce important small-
scale blooms. In spite of the effort and resources expended on the Chesa-
peake Ba~" model, for instance, it has been suggested that "three caveats
need to be appreciated in interpretations of the watershed-water quality
models: (1) the model predictions are very sensitive to several uncertain
assumptions, (2) the models calculate ’average’ conditions in a variable
world, and (3) the models assume immediate benefits of source reduc-
tions in the Bay’s tidal waters" (Boesch et al. 2000).

State-of-the-art models have difficulty reproducing the observed am-
plitudes and phases of observed nutrient cycles in large continental shelf
domains (e.g., Radach and Lenhart 1995). Because of the reduced resi-
dence time of material, success is often greater in smaller estuarine sys-
tems. Particularly problematic are nonlinear processes, many of which
are poorly understood even in estuarine situations. For instance, it has
been suggested that the generation of hypoxic bottom waters over the
shoal regions of the Chesapeake Bay may be reducing the rates of denitri-
fication occurring near the seabed.

Simpler statistical,and spreadsheet models are not without their prob-
lems, as well. Frequently, export coefficient models have been used in the
management of estuaries to determine sources of inputs. These generally
are very poor at dealing with atmospheric deposition of nitrogen onto the
landscape, if they make any attempt at all. These export coefficient models
seldom, if ever, have any independent verification.

The Long Island Sound nutrient input analysis illustrates the prob-
lems that can be encountered by applying export coefficient models in an
area of high atmospheric deposition of nitrogen. The Long Island Sound
study concludes that most of the nonpoint inputs of nitrogen to Long
Island Sound come from natural sources not subject to human control
(CDEP and NYSDEC 1998). The core approach for estimating nitrogen
loads from nonpoint sources used in the Long Island Sound study is fairly
simple: using a spreadsheet approach, land use in the watersheds is
divided into three categories (urban/suburban, agriculture, and forest),
and a nitrogen export from each land t,vpe is assumed. Similarly, an
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export value for nitrogen from an undisturbed "pre-colonial" landscape
of forested land is assumed.

The problem with these estimates is that such export coefficients are
poorly known, and can be greatly in error. For the Long Island Sound
study, the pre-colonial export of nitrogen is assumed to be 920 kg N
km-2 yr-1 (CDEP and NYSDEC 1998). This is a high value, not seen
anywhere on Earth in undisturbed landscapes of the temperate zone
(Howarth et al. 1996). The analysis of the International Scientific Commit-
tee on Problems of the Environment (SCOPE) Nitrogen Project concluded
that for regions surrounding the North Atlantic Ocean (both in Europe
and in North America, but excluding the tropics), it is likely that the flux
of nitrogen from landscapes prior to human disturbance would be of the
order of 133 kg N km-2 yr-1, and is unlikely to be greater than 230 kg
N km-2 yr-1 (Howarth et al. 1996; Howarth 1998) (Chapter 5). Indeed,
data from a century ago for the Connecticut River show fluxes into Long
Island Sound of only a little more than 100 kg N km-2 yr-1 (Jaworski et al.
1997). Most of the watershed for Long Island Sound is forested (CDEP
and NYSDEC 1998), but the forested landscape is more affected by human
activity than is assumed by the Long Island Sound studv. The high export
of nitrogen from forests there probably reflects the high level of atmo-
spheric deposition of nitrogen. As stated in the 1994 the National Research
Council report, "It is important that the watershed models under devel-
opment be calibrated with accurate and detailed data from each region. It
is equally essential that these calibrated regional watershed models be
verified with other data .... " (NRC 1994).

Several topics in the previous discussion highlight uncertainty in
model computations__. Uncertainty arises in connection with an imperfect
representation of the physics, chemistry, and biology of the real world,
caused by numerical approximations, inaccurate parameter estimates and
data input, and errors in measurements of the state variables being com-
puted. Whenever possible, this uncertainty should be represented in the
model output (e.g., as a mean plus a standard deviation) or as confidence
limits on the output of a time series of concentrations or flows. The
tendency described earlier for decisionmakers to "believe" models be-
cause of their presumed deterministic nature and "exact" form of output
must be tempered by responsible use of the models by engineers and
scientists so that model computations or predictions are not over-sold or
given more weight than they deserve. Above all, model users should
determine that the model computations are reasonable in the sense of
providing output that is physically realistic and based on input param-
eters that are within accepted ranges. When model results are presented
to managers, they should be accompanied by estimates of confidence
levels.
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Watershed models and estuarine and coastal models have developed
independently because of the scales involved, the connectivity, and the
dominant processes in each system. The following discussion briefly
discusses characteristics of each type. More detailed characterizations of
specific models are presented in Appendix D.

WATERSHED MANAGEMENT MODELS

Models that simulate the runoff and water quality from watersheds
are categorized in several ways., but for purposes of this brief review they
are segregated into three groups:

1. Models that explicitly simulate watershed processes, albeit usually
conceptually. These models typically involve the numerical solu-
tion of a set of governing differential and algebraic equations that
are a mathematical representation of such processes as rainfall-
runoff, build-up and wash-off of surface pollutants, sorption,
decay, advection, and dispersion.

2. Models that rely on land use categorization (sometimes through
linkage to a geographic information system evaluation) coupled
with export coefficients or event mean concentrations. These models
are sometimes called spreadsheet approaches, but they actuallv
can be highly sophisticated. These models rarely, if ever, involve
solution of a differential equation and almost always rely on simple
empirical formulations, such as the use of a runoff coefficient for
generation of rainfall runoff.

3. Statistical models involve regression or other techniques that relate
water quality measures to characteristics of the watershed. These
models range from purely heuristic regression equations (e.g.,
Driver and Tasker 1990) to relatively sophisticated derived-
distribution approaches for estimation of the frequency distribu-
tion of loadings and concentrations (e.g., DiToro and Small 1984;
Driscoll et al. 1989; Smith et al. 1997).

In addition to these categories, the simplest modeling techniques
involve the use of constant concentrations applied to measured or simu-
lated flows, or alternatively, export coefficients, in the form of mass/area-
time. Constant concentrations are usually obtained from measurements
based on land use and other parameters and are in the form of flow-
weighted averages or event mean concentrations. EPA’s Nationwide
Urban Runoff Program, for example, provides a good basis for these
numbers for urban areas (EPA 1983), as well as storm event sampling
from hundreds of cities around the United States that have submitted
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National Pollutant Discharge Elimination System permit applications for
their stormwater and combined sewage. Unfortunately, much sampling
data languishes in state agency or consultant files; a coordinated effort on
the part of EPA is sorely needed to publish and analyze the tens of thou-
sands of samples collected as part of the National Pollutant Discharge
Elimination System permitting process. Export coefficients may be
derived from event mean concentration values, if runoff volumes are
known, and this is a common method for obtaining these somewhat less
common parameters. Both event mean concentrations and export coeffi-
cients fit easily into spreadsheet formats for watershed loading estimates.
An advantage of event mean concentrations is that they may be coupled
with an~ hydrologic simulation model to produce loads.

The committee recognizes that, especially in the urban environment,
there is no coordinated effort to maintain a database of samples collected
under the National Pollutant Discharge Elimination Svstem and similar
nationwide monitoring efforts. Such a database would be of inestimable
value for developing loading estimates to receiving waters. Consequently,
as the agency responsible for implementing National Pollutant Discharge
Elimination System legislation, EPA should develop and maintain a cur-
rent nationwide database of urban and other surface runoff samples for
use in nonpoint source water quality analyses and modeling. Additional
effort should be made to analyze such information in a manner similar to
that of Driver and Tasker (1990), for purposes of developing simplified
relationships between concentrations, loads, and causative factors.

There are many ways to characterize watershed runoff models, such
as transient versus steady-state and lumped versus distributed. Most
hydrologic simulation models are transient models in the sense that they
produce a hydrograph (flow versus time) that is based on a time series
input of precipitation. An especially useful additional categorization of
such models is whether they can generate a continuous (long-term)
hydrograph (e.g., for a period of many years) or whether they are event
models (e.g., just for one storm event). Continuous models (sometime
referred to as period-of-record models) may use a longer time step (often
one hour to correspond to hourly precipitation data) and must rely on a
statistical screening of very long time series of flows and quality param-
eters. The output may be the basis for a frequency analysis in the absence
of long-term measured data from which design events may be selected
for more detailed analysis (Bedient and Huber 1992). Continuous models
are especially suited to planning and frequency-based analysis since the
output time series is based on historic precipitation data and is represen-
tative of climatological extremes that influence the basin and its runoff
and loadings. Event models typically use more detailed schemes (i.e., the
level of detail in characterizing the watershed) and shorter time steps, and
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are executed for a single storm. The output hydrograph and pollutograph
(concentration versus time) can be viewed graphically, and a model run
in this mode is often used for detailed design (e.g., of a hydraulic struc-
ture or for a best management practice). Several watershed models can be
run in either mode, and fast computers with extensive memory make the
distinction between degree of schematization and time step less of an
issue.

Growing interest in the application of statistical models is taking
place. Such models can vary in complexity from simple regression models
such as used in the International SCOPE Nitrogen Project, to more com-
plex models such as the the Spatially Referenced Regressions on Water-
sheds (SPARROW) model developed by USGS. This class of models rep-
resents useful tools for understanding the relative roles various sources
may contribute to the overall nutrient load delivered to a receiving bodv
from a complex or extremely large watershed where insufficient observa-
tional data are available to initialize or verify a process based model.

ESTUARINE AND COASTAL MODELS

Development of process models for estuaries and open coastal svs-

~ tems is still in its infancy. While it is clear that transport by both advec-

,.~ tion and diffusion is important for controlling the final distribution of
¯ nutrients and carbon in a system, existing models generally uncouple the

hydrodynamics from the biological and chemical kinetics. One justifica-
tion for this is that the time step necessary to accurately describe the
hydrodynamics of the system .is much smaller than that assumed neces-
sary to describe the, biological and chemical processes. However, this
assumption has not been carefully examined for the full extent of poten-
tially important situations, and efforts are under wav to examine its valid-
ity for shallow estuaries (e.g., Inoue et al. 1996). The solution techniques
used in most existing hydrodynamic models encourage acceptance of this
assumption.

The number of published model studies of physical-biological inter-
actions in the coastal zone is increasing. Generally, they can be divided
into two groups: (1) qualitative process models designed to increase
understanding of the interactions observed in nature (e.g., Chen et al.
1997), and (2) prognostic models designed to enhance management deci-
sions. The former often limit the size of the state space simulated (i.e., the
number of independent variables). For example, many models of the
lower trophic levels model generic_ categories termed phytoplankton,
zooplankton, and nutrients. "L’lxiSign~r.es, the significant differences in the
interactions between subgroups of these three categories (e.g., diatoms
and flagellates respond differently to various nutrient loadings and dif-
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ferent classes of zooplankters prefer different phytoplankters as food
sources). This, though, is a two-edged sword as there is evidence that
increasing the number of dependent variables being modeled promotes
the development of wildly varying (chaotic) solutions (Nihoul 1998).

The predictive models used as management tools often are limited in
the level of sophistication used in developing the dynamics that force the
final biological and chemical kinetics module. On the other hand, these.
biological and chemical kinetics are generally more sophisticated than
those appearing in the process study models.

Perhaps the most challenging region to model is the continental shelf,
where knowledge of the conditions along important open boundaries is
generally absent. Our ability to successfully model such flow fields is
limited and is only gradually improving (e.g., Herring et al. 1999). The
biological variables need further differentiation, and additional chemical
variables are required. The phytoplankton must be differentiated, at the
very least, into diatoms and silico-flagellates. This will require the addi-
tion of a state variable for silica. The production of large versus small
diatoms should Lruquence grazing rates and efficiency. This will require
development of more complex grazing models or differentiation of anv
zooplankton state variable.

If adequate observational data exist to initialize and verify them, cali-
brated process models of estuarine water quality can be useful forecasting
(extrapolation) tools. Under such circumstances, they have many advan-
tages over simpler formulations (such as statistical and spreadsheet
models) because they tend to include a greater representation of the
physics, chemistry., and biology of the system being simulated. Statistical
and spreadsheet models should be limited to use strictlv in the range of
their calibration. However, in appropriate settings, the simple statistical
or spreadsheet approaches may be perfectly adequate. Because these
simple approaches do not require large, site specific, observational data
sets or complex computer facilities or expertise, thev may represent a
cost-effective option. Furthermore, the utility of these simple water qual-
ity models could be greatly expanded. For example, because thev employ
similar conceptual formulations for modeled processes, databases of .typi-
cal model parameters would greatly help in application of such models
(e.g., functions to describe buildup and wash-off of surface pollutants,
partition coefficients, and decay coefficients) as well as for hydrologic and
hydraulic parameters. Parameters used to model best management prac-
tices (e.g., removal efficiencies) are even sparser. Agencies that sponsor
watershed and water quality models should also sponsor development of
databases of .typical modeling parameters and case studies (bibliographic
databases) of modeling efforts. Such databases would facilitate the mod-
eling of new locations.
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Estuarine and nearshore coastal models generally consist of hydro-
dynamic and water quality components. Although the hydrodynamic
component is generally independent of the water quality component,
water quality depends on transport processes. As a result, estuarine
models are classified according to the temporal and spatial complexity of
the hydrodynamic component. Most existing applications of such models
have been to estuarine situations. The open coastal situation is compli-
cated theoretically by the presence of open boundaries and practically by
the large domain size and consequent requirements for extensive field
measurements to initialize, force, and verify the model. Notable excep-
tions are the efforts to model the North Sea ecosystem (Baretta et al 1995)
and theLouisiana inner shelf (Bierman et al. 1994; Chen et al 1997). Sig-
nificant further effort in this important area is needed. As with the water-
shed models described above, estuarine and coastal models can be segre-
gated into a small set of model ~types (EPA 1990).

1. The lowest level of complexity consists of desktop screening meth-
odologies that calculate seasonal or annual mean total nutrient
concentrations based on steady state conditions and simplified
flushing time estimates. These models are designed for relatively
simple screening-level analyses. They can also be used to high-

t light major water quality issues and important data gaps in the

~-, early stage of a more complex study.
2. The next level of complexity includes numerical steady state or

tidally averaged quasi-dynamic simulation models, which gener-
ally use a box or compartment-type network. Tidally averaged
models simulate the net flow over a tidal cycle, and can estimate
slowly changing seasonal water quality with an effective time reso-
lution of two weeks to one month.

3. Numerical one-dimensional and quasi-two-dimensional dynamic
simulation models simulate variations in tidal heights and veloci-
ties throughout each tidal cycle. One-dimensional models treat
the estuary as well mixed vertically and laterally. Quasi-two-
dimensional models employ a link-node approach that describes
water quality in two dimensions (longitudinal and lateral) through
a network of one-dimensional nodes and channels. Tidal move-
ment is simulated with a separate hydrodynamic package. These
models are used when the data or modeling resources necessary
for more complex models are unavailable.

4. At the highest level of complexity, two-dimensional and three-
dimensional dynamic simulation models, dispersive mixing and
seaward boundary exchanges are treated more realistically than in
one-dimensional models. These models are almost never used for

R0027040



230 CLEAN COASTAL WATERS

routine nutrient assessment, because of the high level of resources
required. Although recent advances in computer design have
made such models more accessible, the field data required to ini-
tialize and drive them remain impressive.

OTHER RELEVANT MODELS

The watershed and estuarine models discussed here can be effective
in describing the transport and fate of nutrients in water. However, other
models may be needed to help assess management scenarios and best
management practices. Most estuarine water quali~- models are formu-
lated around phytoplankton-based primary production, but in some in-
stances it may be important to focus on macrophytes. Special models
have been developed to treat such situations (Box 7-4). Within the water-

BOX 7-4
Seagrass Models

Process-based simulation models of seagrasses and seagrass ecosystems
have been developed for a vadety of reasons. Some synthesize and guide re-
search, or identify areas of inadequate information, while others generate research
hypotheses or predict the effects of nutrient additions. Recent models attempt to
guide restoration efforts. Models designed to understand the effects of nutrient
enrichment on seegrasses range from physiological to landscape levels. As an
example, Richard Wetzel and colleagues at the Virginia Institute of Marine Sciences
have been using modelsto understand the processes responsible for seagrass
disappearance, eepecially in the lower Chesapeake Bay (Wetzel and Neckles
1986; Wetzel and Buzzelli 1997; Buzzelli et al. 1995, 1999; Buzzelli and Wetzel
1996; Buzzelli 1998). Through this work, researchers learned that the principal
factors governing eelgrass growth and survival were largely light related. Impor-
tant interactions identified in the model were epiphytes growing on plant leaves,
water column partioJlates and phytoplankton, grazers on epiphytes, and the indi-
rect effects of inorganic~nitrogen on phytoplankton and epiphyte growth. Overall,
these models have proven to be a reliable predictor of the lower Chesapeake Bay
seagress survival and depth distribution, and have been useful for testing habitat
criteria in relation to restoration goals. They are presently being integrated with the
Chesapeake. Bay three-dimensional water quality-hydrodynamic model.

The coupled seegrass-water quality model for Chesapeake Bay is a landscape-
level model with certain cells focusing on the littoral zone (Wetzel 1996). The
water quality model provides boundary conditions for water quality in the littoral
zone and the ecosystem process models provide estimates of littoral zone trans-
formations and exchange with the adjacent non-shoal or deeper areas represented
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shed, biogeochemical models have been developed to describe the re-
sponse of the plant community and soil to different management proto-
cols. Such models are largely based on regression relationships, although
development of models based on more fundamental relationships is pro-
gressing.

CENTURY (Parton et al. 1988) is an example of such a biogeochemical
model. It was developed to describe soil organic matter changes on the
North American Great Plains, but has been applied to a variety of other
agricultural and grassland settings with varying degrees of success (e.g.,
Paustian et al. 1992; Carter et al. 1993; Gijsman et al. 1996; Vallis et al.
1996; Gilmanov et al. 1997). The model considers carbon, nitrogen, phos-
phorus~ and sulfur. Carbon is distributed among pools with different
turnover rates, which depend on the plant lignin content. The time step
of the original model was one month, so short-scale meteorological varia-

by the water quality model. Four characteristic littoral zone habitats are represented
in the model: (1) nonvegetated subtidal, (2) seagrass, (3) nonvegetated intertidal
with microalgae, and (4) marshes. The relative distribution of each varies with
water level and light penetration. The model has been used to address such
questions as:

¯ What is the effect of halving or doubling the inorganic nuldent concentrations?
¯ What is the effect of varying open bay concentrations of phytoplankton and

¯ suspended particulate matter (an indication of eutrophication)?
¯ What is the e_ffect of a doubling or halving the distribution of seagrass habitat

on total ecosystem production, sediment microalgal production, and phyto-
plankton production?

Other modeling efforts focus on seagrass restoration, the role of seagrasses in
sediment stabilization and water column turbidity, and the linkage between sea-
grass habitat quality and higher trophic levels. Kremer and Deegan (J. Kremer,
University of Connecticut, personal communication) are developing a model that
statistically links water quality to seagrass distribution and vitality, with the goal of
linking eutrophication to declines in fish community structure and productivity.

The next generation of seagrass models may be particularly useful for planning
restoration efforts because they address the feedback between seagrass biomass
and sediment stabilization. Once seagrasses start to decline in the littoral zone,
suspended solids often increase, thereby decreasing light penetration, which has
a further negative impact on the distribution of remaining seagrasses. Reversing
this trend through management actions directed at nutdent reduction will also have
to address the issue of sediment stabilization and water clarity.
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t-ions were missed. Furthermore, the original model did not include run-
off, although this process could be added with additional effort (e.g.,
Probert et al. 1995). More recent developments (Parton et al. 1998) have
shortened the model time step to one day, and added runoff processes
and multiple layers to the soil model. The original model reproduces
multi-year trends in soil nitrogen change and annual statistics, although
events are frequently missed. The recent improvements reproduce short-
term variability on some occasions and fail to reproduce reality on others
(Parton et al. 1998). They clearly need further development.

Sixteen such models, applied to a long-term study of a forest-soil-
atmosphere system, are described by Tiktak and van Grinsven (1995).
They conclude that most such models are poorly documented for com-
munity use and include significant simplification, such as ignoring dy-
namic feedbacks, ignoring short time scale events, agg-regating state vari-
ables, simplifying and ignoring boundary conditions, and simplifying
and ignoring processes. Furthermore, manv of the models were unbal-
anced in their treatment of the processes inciuded. Of significance to the
present discussion is the lack of an agreement among the models as to
description of the nutrient cycle. Tiktak and van Grinsven (1995) recom-
mended the development of lumped parameter models suitable for sce-
nario assessment, but, because the necessary data are not available to
verify such models, they need to be compared to detailed mechanistic
models. The development of the latter was strongly recommended.
Nitrate modeling by 11 of these models (Kros and Warfvinge 1995) was
not very successful despite the complexity of approaches used. None of
the models could reproduce the seasonal soil nitrate variations and onlv
two could reproduce observed extreme values. These failures were at-
tributed to soil heter6geneity, unresolved litter layer hydrologic processes,
and complex microbial transformations.

Some of these models estimate the loss of nitrogen to the atmosphere
as trace gases. While the different models adequatelv reproduce the flux
of N20, they fail to accurately predict the flux of NC~ or NH3 (Frolking et
al. 1998), the gases that are most important in driving nitrogen deposition
on coastal watersheds.

The committee recommends that biogeochemical models be devel-
oped because they are so important for understanding a watershed’s re-
sponse to best management practices and other proposed management
scenarios. This is proposed even though this type of model has not vet
performed at a uniformly reliable level in all environments (e.g., forests,
plains, and agricultural fields). Detailed mechanistic models must be
developed for comparison with field results and used to develop simple
calibrated lumped-parameter models for regional analyses.

Because of the importance of atmospheric deposition of nitrogen to
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coastal eutrophication, it would be helpful to have models of the atmo-
spheric transport and deposition of this nutrient available to managers.
While a number of such models exist, it seems that they must be cali-
brated to particular regions of the globe to accurately predict deposition
(Holland et al. 1999), and that their spatial resolution is so large that
deposition at the scales of ecosystems is poorly resolved (Holland et al.
1997). For example, as discussed in Chapter 5, the ability of forests to
store nitrogen is limited. Once a forest is saturated with respect to nitro-
gen, losses both to the atmosphere and to downstream ecosystems can
increase rapidly. Some evidence indicates that the process whereby for-
ests switch from retaining nitrogen to exporting nitrogen as they become
nitrogen-saturated can be self-accelerating due to related changes in bio-
geochemical cycling and ecosystem decline (Schulze et al. 1989; Howarth
et al. 1996). Successfully capturing such complex ecosystem behavior
through time should be an important component of efforts to develop the
next generation of process-based models.

A related issue is linking models that were developed for different
purposes. For instance, it is not necessarily a simple task to input a time
series of atmospheric deposition values into a watershed loading model
or a receiving water quality model. Nor is it straightforward to input the
time series of flows and loadings from a watershed model into a receiving
water model. To facilitate interfacing of different models, EPA or other
relevant agencies should develop standards for storage and manipulation
of hydrologic, hydraulic, and water quality time series. This will make it
much easier to link models that may not have been developed for similar
purposes, but may usefully provide input from one to another.

Since people are so important a component of the environment con-
tributing to eutrophication, it will be important to incorporate socio-
economic variables into models that purport to predict landscape vari-
ability and its results. Initial efforts in this direction are being made using
transition probability matrixes for future land use based on socioeconomic
indicators (e.g., Berry et al. 1996). The effectiveness of such models has
yet to be demonstrated. At present, the best approach to account for long-
term changes in climate, land use, and related factors is to run the same
model under different scenarios or forcing. This is similar to running
coupled global ocean-atmosphere models under the assumption of
doubled atmospheric carbon dioxide content to infer the potential system
response to continued fossil fuel burning.

RECOMMENDATIONS

How should a prospective modeler select models? As can be seen
from the models highlighted in Appendix D, there are few federal agency
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sources of useful off-the-shelf models. For watershed models, these are
found primarily at USDA, EPA, USGS, and the U.S. Army Corps of Engi-
neers’ Hydrologic Engineering Center. For receiving water quality models,
EPA, and the U.S. Army Corps of Engineers’ Waterways Experiment
Station are the primary federal sources. Most software provided by fed-
eral agencies is essentially free, but may include minimum costs for sup-
port and training. All these models are supplemented by proprietary and
other software developed by American and European companies and
universities. Proprietary models may be relatively costly ($5,000 to
$30,000), but typically they include sophisticated interfaces a~d extensive
user support. In some cases, models may only be available through the
purchase of the services of the model developer. Thus, a client mav
decide on a model based as much on the qualifications of the sponsoring
firm or agency as on the properties of the software.

Because modeling continues to be partially an art, the expertise and
experience of the modeler is of consequence. It is a good idea to relv on
competent technical personnel and allow them to decide on the choice of
a model. If the model will be provided to a particular manager for his
long-term use, then the model itself must be well documented and under-
standable by its future users. Data requirements also enter into the choice
of a model, since some process models may require more information
than can be affordably provided. This tends to drive the model selection
toward less sophisticated techniques that require fewer data. Verification
and checks for reasonableness of estimates provided by simple models
are especially important in order to lend credibility to such estimates.

Since model choices remain somewhat limited, a manager mav be
tempted to develop _an in-house model. While this option may be fea-
sible, in-house models tend to be specific to individual problems and
locations and are seldom subject to peer review and the experience of a
variety of users. Apart from simple statistical or spreadsheet models, this
approach is usually not cost effective relative to acquisition of federal
models or use of the services of model providers.

It is clear that a number of numerical modeling codes of varying
degrees of sophistication are available to the scientist and manager inter-
ested in eutrophication. While many of these models are accepted and
used successfully in general practice, the level of quantitative verification,
post-audit, and skill assessment that has been applied to them is highlv
variable. Most have only been subjected to qualitative comparison t~
field data sets. In many cases, these models probablv overestimate nutri-
ent inputs prior to European settlement. As a result~, they underestimate
the extent to which human activity has accelerated inputs of nutrients.
Development of fully three-dimensional, verified, and skill-assessed water
quality models should be encouraged for synthesis and management.
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This implies that well designed monitoring programs be effectively linked
to the iterative development of models so that both the data and model
syntheses can be used in management decisions and policy.

It is expected, however, that input parameter estimates for process
models should also fall within accepted ranges for such values. Verifica-
tion and checks for reasonableness of estimates provided by simple models
are especially important for lending credibility to such estimates. When-
ever possible, uncertainty in the model output should be represented
(e.g., as a mean plus a standard deviation) or as confidence limits on the
output of a time series of concentrations or flows.

To facilitate interfacing of different models, EPA, USGS, or other rel-
evant agencies should develop standards for storage and manipulation of
hydrologic, hydraulic, water quality, and atmospheric deposition time
series. This will make it much easier to link models that may not have
been developed for similar purposes, but may usefully provide input
from one to another.

Models are excellent tools for svnthesis of our understanding of svs-
tems. As management tools, they can only begin to describe the variables
specified per se in the model. Such management concepts as sustainable,
healthy ecosystems are not quantifiable and cannot be a variable pre-
dicted from a numerical model. Great care must be given to identifying
the appropriate parameters to estimate and the measures to be applied to
these parameters (Huggins 1963). The assumptions that enter into this
definitional process are often as important and interesting as the science
involved.

All models benefit from continuous improvement. Federal agency
support for widely u~sed models that the agency has developed or spon-
sored should include maintenance, improvements, help with parameter
estimates, and a feedback mechanism. The latter could conveniently be
accomplished through discussion groups on the internet.

The numerical values of the often very large number of required input
parameters are as important as the model formulations themselves. Data
sets of input parameters for calibrated models should be provided by the
agencies charged with oversight of the models. Agencies that sponsor
watershed and water quality models should also sponsor development of
databases of typical modeling parameters and a bibliographic database of
case studies of model applications. Such databases would enormouslv
ease the effort in modeling new locations.

Agencies responsible for monitoring of parameters useful for calibra-
tion and verification of models should also develop and maintain data-
bases containing this information. For example, as the agency responsible
for implementing the National Pollution Discharge Elimination System
legislation, EPA should develop and maintain a current nationwide data-

R0027046



236 CLEAN COASTAL WATERS

base of urban and other surface runoff samples collected during this pro-
gram for use in nonpoint source water quality analyses and modeling.
Additional effort should be devoted to characterization and statistical
analysis of such data.

Managerial concern with the impacts of nutrient over-enrichment
often is concerned with the perceived effects that nutrient loading will
have on higher trophic levels in the system (e.g., the loss of commercial
and recreational fisheries). These linkages are not always clearlv demon-
strable, and modeling of such cause and effect relationships is in its
infancy. To further complicate the situation, the phytoplankton appear to
be readily modeled as a continuum, while higher trophic levels often are
characterized using individual models. The European regional seas eco-
system model (Baretta et al. 1995) is a suite of interconnected models that
attempt to model the entire North Sea ecosystem up through the fish
communities and including the benthos and the microbial loop. The
present lack of knowledge concerning the connections among nutrient
loadings, phytoplankton community response, and higher trophic levels
implies a disconnection between the estimates used to evaluate manage-
ment scenarios and the goals for which management is taking place.
Therefore, the development of heuristic models using comparative eco-
system approaches is needed to identify and better understand key pro-
cesses and their controls in estuaries.
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Water Quality Goals

KEY POINTS IN CHAPTER 8

This chapter discusses how the setting of water quality goals can be used for
combating nutrient over-enrichment problems in coastal areas and finds:

¯ To design effective approaches to mitigating nutrient over-enrichment, decision-
makers must understand the physical and ecological processes at work, out-
line clear management goals, set specific targets, and develop a range of
possible policy approaches or management tools that are suitable to the site
and its problems. -

¯ To make efficient use of available resources, managers should adopt policies
that ensure that targets will be met at the lowest possible cost. In many cases,
control costs will vary across sources and, if equally effective, the total cost of
meeting the target will be lowest if the lowest cost sources are controlled first.

¯ In designing policies to achieve nutrient reductions, decision-makers will need
to choose between voluntary approaches and mandatory controls or financial
penalties. Each approach has advantages.and disadvantages, and managers
must assess how successful a given approach is likely to be in their specific
context.

¯ Voluntary changes in behavior can be difficult to motivate. Providing informa-
tion and education is not always effective, but it is relatively inexpensive and
non-controversial. Providing subsidies designed to reduce nutrient inputs can
be effective, but requires funds that are generally raised via taxes, which may
impose a cost on society. Also, subsidies can inadvertently encourage pollu-
tion, because polluters are not required to pay the full costs of their activities,
which in turn can lead to lower product costs, then higher product demand, and
ultimately increased pollution to meet that demand.

237
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¯ Some of the shortcomings of both regulatory and tax-based approaches can be
overcome with the use of marketable permits. A careful examination of the
effectiveness of this approach where it has already been implemented should
be undertaken.

¯ In many instances, managers may find that a well-formulated mix of incentives
(voluntary approaches) and disincentives (mandatory or punitive approaches)
works better than either approach alone. Managers might increase the likely
success of a voluntary approach by making it clear that, if the voluntary approach
is not successful, an approach based on disincentives will be adopted.

¯ An information clearinghouse should be established that provides local man-
agers with information about the cost and effectiveness of altemative source
control methods, the effectiveness of alternative policy options, and the policy
experiences that other managers have had in attempting to control nutrient
ov.er-enrichment. This information should emphasize the role of Site character-
istics in determining effectiveness and costs.

over-enrichment one must understand the physical and ecological
relationships that determine the extent and causes of nutrient over°

enrichment, along with societal objectives and behavioral responses. Soci-
etal objectives determine goals that a management strategy will strive to
achieve and the benchmark against which it will be evaluated. Behavioral
responses ascertain how the various parties contributing to nutrient over-
enrichment are likely to respond to different policies designed to affect
that behavior. Managers must anticipate and understand these responses
as they choose among policy alternatives, since the responses will deter-
mine the effectiveness of any given policy.

This chapter discusses issues that arise both in setting goals for nutri-
ent over-enrichment management strategies and in choosing among
policy alternatives. ~ne appropriate set of policies for any given estuary
will depend on the nutrient sources for that estuary. For example, if the
main nutrient source is agriculture, a set of policies designed to promote
the adoption of best management practices is required. These can be
implemented at the local, regional, or national level. Alternatively, if
atmospheric deposition is the main source of nutrients, policies that
reduce atmospheric emissions of nitrogen are needed. Since the source of
atmospheric nitrogen is often outside the local jurisdiction governing the
estuary, policies to combat this nutrient source must be implemented at
the regional or national level. Because both the susceptibility and the
specific policy needs of any given waterbody are site-specific, this chapter
does not attempt to prescribe specific water quality goals or policy choices
for adoption by local managers. Rather, it is intended to provide man-
agers with an improved understanding of the factors that should be con-
sidered in setting goals and making policy choices. With this under-
standing, managers will then be-able to begin the process of crafting a
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management strategy that addresses the needs and challenges of water-
bodies in their jurisdiction.

SETTING GOALS

Choosing Targets

The most common approach to setting water quality, goals to combat
nutrient-related problems is to select target levels of ambient concentra-
t-ions in the receiving body, nutrient loadings to the receiving body, or
resource stocks (e.g., acres of submerged aquatic vegetation [SAV] or
marine populations). Concentration levels are not always useful indica-
tors of the eutrophic state of an estuary, since they reflect both nutrient
inputs to the estuary and the response of the estuary,. For instance, nutri-
ent concentrations can be low in a highly eutrophic estuary if the nutri-
ents are rapidly taken up by phytoplankton. Conversely, nutrient con-
centrations can be high in a non-eutrophic estuary if factors such as short
residence times or low light availability (from deep mixing and high
turbidity) make the estuary non-susceptible to eutrophication. For this
reason, targets based on primary productivity (Nixon 1995), chlorophyll,
or phytoplankton biomass (NRC 1993a) are likely to be better indicators
of an estuary’s eutrophic state and hence better measures of whether
overall water quality goals (i.e., desired reductions in eutrophication) are
being achieved.

Setting policy goals involves not only choosing a target indicator but
also setting a target level for that indicator. There are a number of differ-
ent bases that can be used to set target levels. One possibility is to seek to
increase/decrease the indicator value by some arbitrary, amount (e.g., 25
percent) or to restore it to its level during some previous period. For
example, for Chesapeake Bay, an arbitrary goal of reducing controllable
sources by 40 percent was set. Similarly, managers might seek to restore
SAV acreage to some historical level. Alternatively, the target level might
be determined by a specific use that is desired (e.g., a "fishable/swim-
mable" criterion). Setting target levels in either of these two ways typi-
cally focuses on the benefits of improvements, or, similarly, on what level
of improvement is deemed "feasible." In such cases, the target level is
chosen without an explicit regard to the cost of achieving the improve-
ment, although that cost is implicit in the definition of "feasibilitv." Simi-
larly, the benefits gained by meeting the target based on "feasibility" are
not always clearly articulated.

Another way is to consider explicitly both the costs and benefits of
alternative targets. For example, a target level of SAV acreage could be
based not on an historical level but on a comparison of the cost and
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benefit of achieving the restoration. Such a comparison requires a mea-
sure of the benefit of restoration or a measure of the cost of degradation.
Urffortunately, these costs can be difficult to estimate. Although it may be
relatively easy to calculate the commercial value of a resource that is
harvested and sold in the market (e.g., a commercial fish stock), the non-
commercial (or non-market) value of natural resources is inherently diffi-
cult to estimate. Nonetheless, techniques exist for valuing non-market
goods such as wetlands, water quality,, and wildlife populations, and
these techniques have been applied to the valuation of estuaries (Chap-
ter 4). With estimates of both the benefits and costs of achieving improve-
ments in water quality or resource stocks, an economically efficient target
level fordmprovement can be identified. Improvements would be sought
up to the point where the cost of anv additional improvement would
exceed the benefit of the additional improvement. However, since the
ability to estimate benefits of improving winter quality remains imperfect
and imprecise, the use of this approach alone can be difficult.

Establishing Criteria and Standards

Targets usually fall into two categories: water quality criteria and
water quality standards. McCutcheon et al. (1993) differentiate the two as
follows:

A water quality criterion is that concentration, quality, or intensive mea-
sure (e.g., temperature) that, if achieved or maintained, will allow or
make possible a specific water use. [For the toxic substance,] a criterion
may be a concentration that, if not exceeded, will protect an organism,
aquatic community,_ or designated use with an adequate degree of safety.1
A criterion may also be a narrative statement concerning some desirable
condition. While water quality criteria are often the starting point in
deriving standards, criteria do not have a direct regulatory impact
because they relate to the effect of pollution rather than its causes. A
water quality standard is the translation of a water quality criterion into a
legally enforceable ambient concentration, mass discharge or effluent
limitation expressed as a definite rule, measure, or limit for a particular
water quality parameter. A standard may or may not be based on a
criterion.

Standards may differ from criteria for a variety of reasons, including
natural impairment of water quality even in the absence of anthropogenic

1 As noted above, nutrient concentrations do not alone provide adequate criteria for

control of eutrophication in estuaries. However, the oxvgen concentration of an estuarv
could be used, setting a concentration below which oxygeh should not fall. Other appropri-
ate criteria might include chlorophyll concentrations or nutrient inputs,                            o
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pollution, the perceived importance of a particular ecosystem, or the
degree of safety required for a particular waterbody (McCutcheon et at.
1993). While criteria are typically defined relative to ambient water qual-
ity, standards may take different forms. Ambient standards often are
based on the establishment of threshold values for a particular contami-
nant, and they consider the intended use of the waterbody, as well as its
ability to assimilate wastes. Effluent standards limit the amount of mate-
rial that may be discharged regardless of the size of the receiving
waterbody or the intended use of its waters. Effluent standards are often
technology-based and may be imposed even if the level of contamination
is less than that required to achieve ambient water quality standards
(McCutcheon et al. 1993). When a receiving waterbody is affected by a
discharge, the standard, be it ambient or effluent, must govern the dis-
charge or loading of wastes into the water. Even for large rivers, loadings
over the entire watershed mav impact the estuarine or coastal water
quality.

Traditionally, water quality standards have been absolute numbers in
the sense of a concentration or discharge of a toxic substance that may not
be exceeded, or an oxygen concentration that must be maintained. How-
ever, water quality in a given waterbody can fluctuate as a result of ran-
dom factors, such as weather and uncertainties in hydrologic processes.
When natural variation is important, it is still possible to implement
probabilistic standardsmstandards that, for example, specify that a given
concentration of a toxic substance is not to be exceeded more than once,
on the average, during a certain number of years (EPA 1991b).2 Probabi-
listic standards account for extreme hydrologic events that rarely create
excessive nonpoint source loads, and are more reasonable when receiving-
water impacts are dri~ren in large part by these factors.

Other impacts of nutrient enrichment could also lead to a standard, if
criteria can be established through scientific studies and modeling.
Eutrophication impacts were discussed in Chapter 4. They include in-
creased primary productivity; increased phytoplankton biomass; reduc-
tion in water clarity; increased incidence of low oxygen events (h,vpoxia
and anoxia); changes in the trophic structure, trophic interactions, and
trophodynamics of phytoplankton, zooplankton, and benthic communi-
ties; damage to coral reefs; fish kills; reduced fisheries production; and
decreased biotic diversity. In general, the public must accept the need for
improved receiving-water quality and prevention measures. If the public
does not perceive a problem, it is unlikely that elected officials will pur-

2 EPA’s total maximum daily load (TMDL) process allows the use of probabilistic stan-

dards (EPA 1991b). See further discussion below.
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sue this issue or that agency staff will have the resources or authority to
implement solutions.

Finally, as with any other complex water quality problem, many other
factors must also be considered in setting nutrient-based water quality
standards, including:

¯ Are damages subject to threshold effects or are they continuous?
In some cases, impacts are gradual up to some critical loading, at
which point the receiving water may react in a way that greatly
increases algal growth. In other cases, impacts remain gradual
throughout. (Susceptibility is discussed in Chapter 5.)

¯ During which seasons are impacts the greatest? Warmer water
during the summer often leads to worsening of dissolved oxygen
levels because of lower saturation concentrations and higher rate
constants, combined with greater stratification and more light. If
there is a low-flow season, dilution of wastes entering an estuary,
may be lower. Year-to-year variability in climate is also a driving
force. Critical conditions can usually be determined by simulation
over periods of at least a year.

¯ Are sudden discharges (e.g., due to a thunderstorm) controlled?
In some settings, a heavy rainfall during dry, weather may lead to
intense, temporary nonpoint source loading.

¯ What are the flushing and mixing conditions in the estuary or
coastal water? Exchange with the open ocean or sometimes with
wetlands may mitigate the impact of heavier loadings. Effects will
differ for every coastal water.

¯ What time scales are involved? Control efforts are likely to take a
significant amount of time to become effective in reducing an exist-
ing negative impact. It is likely that improvements due to reduced
nutrient loadings will be felt only over a period of several years
because of nutrient storage in the system, especially in sediments,
although in some cases some systems may show a rapid response.

Current Criteria and Standards                           .

Most water quality criteria in the United States are based on the "Gold
Book" (EPA 1987), in which criteria are given for over 100 constituents,
most of which are heavy metals and organic chemicals. Criteria may
differ for fresh and marine waters and mav be based on toxicity to various
aquatic organisms or hazard to human health (e.g., drinking water stan-
dards).

Another current approach to regulating water quality, defined in
section 303(d) of the Clean Water Act, is an approach known as total
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maximum daily load (TMDL). This method, which was refined in later
regulations, is a water quality-based standard. It strives to assure water
quality through a series of steps that, in effect, require a watershed scale
approach (EPA 1999a). For problems of eutrophication in estuaries, this
emphasis on water-quality-based standards was recommended by a previ-
ous National Research Council (NRC) report (NRC 1993a) and is endorsed
by this committee. Under proposed 1999 modifications to the TMDL
process, a TMDL must contain the following minimum elements (EPA
1999a):

¯ the name and geographic location of the impaired or threatened
waterbody for which the TMDL is being established;

¯ identification of the pollutant for which the TMDL is being estab-
lished and quantification of the pollutant load that may be present
in the waterbody and still ensure attainment and maintenance of
water quality standards;

¯ identification of the amount or degree by which the current pollut-
ant load in the waterbodv deviates from the pollutant load needed
to attain or maintain water quality standards;

¯ identification of the source categories, source subcategories, or
individual sources of the pollutant for which the wasteload alloca-
tions and load allocations are being established;

¯ wasteload allocations for the pollutant to each industrial and
municipal point source; for discharges subject to a general permit,
such as storm water, combined sewer overflows, abandoned
mines, or combined animal feeding operations; pollutant loads
that do not need to be reduced to attain or maintain water quality.
standards; and supporting technical analyses demonstrating that
wasteload allocations, when implemented, will attain and main-
tam water quality standards;

¯ load allocations, ranging from reasonably accurate estimates to
gross allotments, to nonpoint sources of a pollutant, including at-
mospheric deposition or natural background sources; and sup-
porting technical analyses demonstrating that load allocations,
when implemented, will attain and maintain water qualiW stan-
dards;

¯ a margin of safety expressed as unallocated assimilative capaci .ty
or conservative analytical assumptions used in establishing the
TMDL (e.g., derivation of numeric loads, modeling assumptions,
or effectiveness of proposed management actions that ensure at-
tainment and maintenance of water quality standards for the allo-
cated pollutant);

¯ consideration of seasonal variations and environmental factors that
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affect the relationship between pollutant loadings and water qual-
ity impacts;
an allowance for future growth, if any, which accounts for reason-
ably foreseeable increases in pollutant loads; and
an implementation plan, which may be developed for one or a
group of TMDLs.

In most cases, item 4 (identification of source categories, etc.) of this
process virtually mandates a watershed approach since waters are
impaired by multiple dischargers and pollutants, and these derive, to a
considerable extent, from nonpoint sources distributed over broad
regions.- The Environmental Protection Agency (EPA) recommends that
TMDLs be developed on a regional basis, that is, by watershed. A virtue
of the TMDL approach is that it is flexible and considers water quality to
be a function of an extensive range of sources distributed across the land-
scape. It is so flexible that physical and biological stressors, like water
temperature and habitat alteration, can be considered within the same
management framework (NRC 1999a).

The TMDL approach is promising for control of pollution, including
nutrients, but it can be hampered by data gaps. For instance, develop-
ment of a TMDL presupposes that a waterbody has been classified as
water quality impaired, that its condition has been ranked and prioritized
with respect to other impaired waters within a state, and that standards
for specific contaminants have been established. Development of TMDLs
requires understanding of point and nonpoint sources; the processes that
influence the magnitude, timing, transport, and attenuation en route of
pollutants; and how those pollutants affect aquatic biota.

The TMDL procedure is fairly site-specific. Thus, the management
approach tends to be tailored to the needs of a specific watershed or
receiving body. Because of data gaps and limitations in knowledge of the
structure and function of watershed ecosystems, and because the ap-
proach is still relatively new, development of TMDLs has proceeded
slowly. Table 8-1 summarizes current nutrient criteria for coastal states
by EPA region (EPA 1998c). As discussed in Chapter 7, information on
the ambient concentration of nutrients in watersheds and rivers is impor-
tant for calculating the load that downstream coastal water bodies will
receive from these sources. However, resistance to concentration-based
standards by some coastal states is understandable, given their limited
utility as a measure of waterbody impairment. Ambient concentration of
nutrients in receiving waters rarely reflects the degree to which the bodv
has been impacted by nutrient over-enrichment. For example, if an estuar~
is nitrogen limited, primary productivity will be stimulated by nitrogen
loading. This increased primary productivity will then remove nitrogen
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TABLE 8-1

Total Total

Region/State Nitrate Ammonia Nitrogen Phosphorus

Region 1
Connecticut 3
Maine 7,3,8

Massachusetts 2 2 2

New Hampshire 2
Rhode Island 3 3 3

Region 2
New Jersey 2 2 9,3
New York 2
Puerto Rico 9 9 8,2

Virgin Islands 8,9

Region 3
Delaware 2 2 2

District of Columbia
Maryland
Pennsylvania
Virginia 4

Region 4
Alabama
Florida 2 7,2

Georgia 3
Mississippi
North Carolina 3
South Carolina 2 2 3

Region 6
Louisiana 2 2 2
Texas 2 2 2

Region 9
American Samoa 2 2 1,9 1,9
California 1,5 5 1,2 1,6,7
Guam 2,7 5 2 2,7
Hawaii 1,9 1,9 1,9 1,9
Nevada 5 2,5 1,7,9 1,7,9
Northern Mariana Islands 7 5 7 7
Trust Territories of the

Pacific Islands 2 2 7 7,9
Region 10

Alaska
Oregon
Washington

TABLE 8-1 Summary of existing water quality, criteria and standards for nutrient
over-enrichment for coastal states and territories (EPA 1998c). As of 1999, 21
states and territories had proposed water quality criteria for nutrients, with sig-
nificant differences in the nutrients addressed and whether the criteria are narra-

continued
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TABLE 8-1 Continued

tive or quantitative. Blank entries indicate that no criterion for the nutrient has
been specified by the state. Key: (1) Site-specific numeric values for ambient
nutrient levels; (2) narrative criteria related to natural conditions, eutrophication
and nutrient over-enrichment for nitrate, ammonia, inorganic nitrogen, total
nitrogen, or total phosphorus; (3) narrative criterion that is not related to natural
conditions, eutrophication, .or nutrient over-enrichment issues; (4) numeric values
for effluent nutrient levels; (5) numeric values related to public health (nitrate) or
aquatic toxicity (ammonia); (6) habitat-based numeric values for ambient nutrient
levels; (7) water use classification- or water use designation-based numeric values
for ambient nutrient levels; (8) state-wide numeric values for ambient nutrient
levels; and (9) waterbody-based (streams, rivers, lakes, estuaries, coastal/oceanic
waters) numeric values for ambient nutrient levels.

from the water column at a high rate and tie it up in organic matter. Thus,
the ambient nitrogen concentration in the water column may never rise
significantly, or remain elevated long enough to be observed, even as
eutrophication of the body takes place (Box 8-1). The TMDL approach
avoids this limitation by directly addressing nutrient loading.

As the TMDL approach evolves in support of controlling nutrient
problems in coastal waters, it will need to recognize the variation among
estuaries and follow a consistent classification scheme (Chapter 6). Crite-
ria endpoints are likely to vary by type of estuary, (e.g., some might
address seagrass extent, others chlorophyll, and others dissolved oxygen).

EPA recently deyeloped nutrient standards on a regional or water-
shed basis (EPA 1998e). The major elements of this strategy include:

¯ use of a regional and waterbody-type approach for the develop-
ment of nutrient water quality criteria;

¯ development of waterbody-type technical guidance documents
(i.e., documents for streams and rivers; lakes and reservoirs; estu-
aries and coastal waters; and wetlands) that will serve as user
manuals for assessing trophic state and developing region-specific
nutrient criteria to control over-enrichment;

¯ establishment of an EPA national nutrient team with regional
nutrient coordinators to develop regional databases and to pro-
mote state and tribal involvement;

¯ EPA development of nutrient water quality criteria guidance in
the form of numerical regional target ranges that EPA expects
states and tribes to use in implementing state management pro-
grams to reduce over-enrichment in surface waters (i.e., through
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the development of water quality criteria, standards, EPA’s
National Pollutant Discharge Elimination System permit limits,
and TMDLs); and

¯ monitoring and evaluation of the effectiveness of nutrient man-
agement programs as they are implemented.

The major focus of this strategy is the development of waterbody-
type technical guidance and region-specific nutrient criteria by the year
2000. Once the guidance and criteria are established, EPA will assist
states and tribes in applying numerical nutrient criteria to water quali .ty
standards by the end of 2003.

CHOOSING A POLICY APPROACH

Once water quality or other resource-based targets have been set,
managers must decide which policy approaches to use for achieving those
targets and the details regarding implementation. Some approaches are
based on voluntary action, while others involve mandatory controls or
the use of financial or other penalties (e.g., taxes) to induce desired behav-
ioral changes. In this section, the strengths and weaknesses of alternative
approaches are discussed.

Evaluation Criteria

In choosing among alternative approaches to reducing eutrophica-
tion or other effects of nutrient over-enrichment, it is important to specify,
the criteria used to rank the alternatives. The type of criteria .typically
used (e.g., Bohm and Russell 1985; NRC 1993a) are:

1. cost-effectiveness;
2. dynamic adjustment (flexibility, adaptability, and innovation incen-

fives); and
3. distributional impacts and fairness.

Cost Effectiveness

Given a predetermined target or goal for a given response (e.g.,
reduced eutrophication), cost effectiveness is achieved when that target is
met at the lowest possible cost (Bohm and Russell 1985; Baumol and
Oates 1988). Applying this principle requires both a definition of effec-
tiveness and a mechanism for ensuring that, other things being equal, low
cost sources are controlled first. In defining effectiveness, a number of
issues arise. First, the criterion must be based on measures of water
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BOX 8-1
Why Concentration Alone is an Inadequate Measure of

Nutrient Over-Enrichment

The concentrations of inorganic nutrients (such as nitrate, ammonium, and
phosphate) are often measured in estuarine monitoring programs, and nutrient
data can provide important information on the functioning of the system. However,
data on nutrient concentrations alone give little indication of whether or not an
estuary is eutrophic. For instance, inorganic nutrient concentrations may be low in
an estuary that is receiving high nutrient inputs and is eutrophic because the nutri-
ents are largely assimilated by phytoplankton. On the other hand, inorganic nutri-
ent concentrations may be high in another estuary that is not eutrophic, perhaps
because high turbidity and light limitation prevent phytoplankton from growing and
effectively using the nutrients. An example of this can be seen by comparing
dissolved inorganic nitrogen concentrations in Chesapeake Bay and in Delaware
Bay (Figure 8-1). These nitrogen concentrations tend to be higher in much of
Delaware Bay than in the Chesapeake, even though eutrophication is a larger             ~.:
problem in the Chesapeake, because high turbidity in Delaware Bay limits phyto-
plankton production and allows the nutrient concentrations to remain high (EPA
1998d).

Rather than relying on inorganic nutrient concentrations as an index of water
quality, the extent of eutrophication in an estuary is best determined from mea-
surements of pdmary productivity (Nixon 1995) or from measurements of chloro-
phyll or other measures of phytoplankton biomass (NRC 1993). Similarly, nutrient
problems in estuaries are best managed by reducing the rate of input of nutrients
into the system rather than by setting a standard for an acceptable nutrient con-
centration within the estuary.

FIGURE 8-1 Comparison of the concentrations of dissolved inorganic nitrogen
measured during the summer months in surface waters of Chesapeake Bay and
Delaware Bay. Nutrient levels are higher than optimum in most of the dyers and
upper bays. "Poor" refers to nitrogen levels greater than 0.45 mg 1-1, =fair" is for
nitrogen levels between 0,15 and 0.45 mg 1-1, and "good" nitrogen levels are less
than 0.15 mg 1-1 (EPA 1998d).

Figure 8-1 on next page
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quality or living resources rather than action indicators (e.g., number of
projects or number of acres enrolled). It is important to recognize the
spatial, temporal, and seasonal variability in water quality measures and
the resulting variation in "effectiveness." Measuring effectiveness can be
difficult when the effect is primarily through groundwater recharge,
because of the potentially long lag times that result when groundwater
moves slowly or when the recovery of the estuary is slow because of
nutrient retention in sediments or other "memory" effects. Nonetheless,
reliable measures of effectiveness are necessary to ensure that policies are
having the desired impact.

Given equal effectiveness, an evaluation of eutrophication reduction
policies’can be based on a comparison of the cost of alternatives, both to
private parties and to government agencies. Private costs include direct
expenditures on pollution abatement services and equipment, as well as
losses in profits due to alterations in production processes or changes in
the products that are produced and sold. For example, changes in crop
mix to reduce nitrogen runoff can reduce farm revenues, while invest-
ments in manure storage facilities directly increase farm costs. Both of
these costs reduce profits for the farmer, and impose direct or indirect
costs on the private parties. Government costs include direct public ex-
penditures or investments, such as investment in improved sewage treat-
ment, and expenditures on hydrologic or biologic treatment programs.

The costs of meeting a given water quality target include direct com-
pliance or investment costs (both private and public), associated adminis-
trative costs, and other monitoring and enforcement costs. These costs
can be borne by both the public agency responsible for administering the
policy and the affected private parties. The magnitude of these costs is
generally related to both the amount of information necessary to deter-
mine compliance (including the reporting requirements) and the com-
plexity of the policy. All else being equal, policies that involve low infor-
mation and monitoring costs are preferred.

Policies can generate uncertainty for private parties, and this uncer-
tainty can be costly. For example, if taxes are used as a mechanism to
push industry to make investments in pollution control, and industrv
makes investments in response to the tax, but the changes do not brin~
about the needed level of improvement and the tax is adjusted, the busi-
nesses may find that they have under- or over-invested. If polluters are
held liable for damages that result from their discharges, uncertaintv
regarding those future liabilities can create significant risks. If polluters
have no mechanism for spreading these risks (through, for example, the
purchase of liability insurance), these risks impose costs.

Given this broad definition of costs, cost effectiveness requires that
the environmental goal be met at the lowest possible cost. In many cases,
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control costs will vary across sources and, if equally effective, the total
cost of meeting the target will be lowest if the lowest cost sources are
controlled first. Some policies (such as marketable permits) are designed
to ensure that the target is met at the least cost, while others (such as
uniform emission limits) are not.

Dynamic Adjustment

Since environmental and economic conditions can change rapidly, it
is desirable to have a policy that is flexible enough to respond to such
changes or to new information as it becomes available. For example,
policies that embody marketable permits can automatically accommodate
economic growth without an associated increase in pollution (since new
firms would simply be required to buy existing permits), while regula-
tory policies based on allowable discharges cannot (Tietenberg 1985a).

Because pollution control technologies can change over time, policies
should be designed to provide incentives for innovation and the design
and development of improved control or response strategies. Policies
under which private parties realize the gains from innovation provide
incentives for investment in pollution control research and development
(Prince and Milliman 1989; Carraro and Siniscalco 1994; Laffont and Tirole
1994, 1996; Jaffe and Palmer 1997).

Distributional Impacts

While the above criteria relate to reducing nutrient over-enrichment
as cheaply and effectj,’vely as possible, policies can also be evaluated on
the basis of how they distribute the costs (and benefits) of eutrophication
control. The costs will be distributed both regionally and sectorally (e.g.,
agriculture, electric utilities, households, public sector). There are at least
two alternative principles for determining an appropriate cost allocation.
The first is "the polluter pays principle," under which polluting parties
bear the costs of pollution control (Tobey and Smets 1996). Taxes (such as
carbon taxes, energy-use taxes, land-use taxes, and pesticide or fertilizer-
use taxes) and, to a lesser extent, regulatory approaches are based on this
principle. The second principle is "the beneficiary pays principle," under
which those who benefit from pollution control bear the associated costs.
Subsidies and public investment in pollution control are based on this
principle, as are water treatment strategies (for example, Safe Drinking
Water Act) that raise water prices to consumers. When polluters and
beneficiaries are separated sectorally and regionally, the two principles
imply very different distributions of costs. The alternative distributions
imply different assumptions about property rights. The polluter pays
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principle implies that the public has a right to a clean environment, and
polluters must bear the cost of maintaining a clean environment or pay
for degradation that interferes with the enjoyment of that right. In con-
trast, the beneficiary pays principle implies that the polluters have a right
to use (or abuse) the environment as they choose, and the public must pay
to ensure or restore a clean environment. The choice between the two
principles is essentially a choice about the appropriate allocation of prop-
erty rights.

Alternative Policy Approaches

NRC (1997b) identified a number of general policy approaches or
management tools that can be used to improve marine management:
(1) command and control or direct regulation, (2) moral persuasion,
(3) liability and compensation, (4) direct production of environmental
quality, (5) education, (6) economic incentives, and (7) tools that affect the
underlying dynamics of the marine system. Of these, both the direct
production of environmental quality, (through, for example, improved
sewage treatment plants or water treatment systems) and modifying the
dynamics of the natural system are purely public management options
because they are undertaken and financed directly by public authorities.
The remaining tools are aimed at private source reduction and involve
government efforts to force or induce private parties to reduce pollution.

Historically, the tools for private source reduction have often been
divided into regulations and other mandatory controls (command and
control) and economic incentives (Bohm and Russell 1985; NRC 1993a).
Command and cont!;ol policies set limits on allowable emissions of pol-
lutants or dictate allowable or required production practices (e.g., instal-
lation of specific pollution control equipment). Failure to comply triggers
enforcement actions. Incentive policies, on the other hand, try to induce
rather than dictate changes in private behavior. Incentive policies can be
based on either positive incentives (a carrot approach) or negative incen-
tives (a stick approach). Positive incentives include subsidies for land use
changes (for example, under the Conservation Reserve Program), subsi-
dies for reductions in soil erosion (under cross-compliance provisions),
and cost sharing for investment in best management practices. Negative
incentives include fertilizer or pesticide taxes (designed to reduce use),
land use taxes, and legal liability for groundwater contamination.

Another way to think about management tools is whether they are
voluntary or mandatory (Stranlund 1995; Segerson and Miceli 1998;
Segerson and Li 1999). Voluntary approaches include both information-
and moral persuasion-based policies and subsidies that induce voluntary
reductions in pollution. Mandatory policies include both regulatory or
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command-and-control policies and negative incentives (e.g., taxes, fines,
penalties, liability). The crucial distinction is that under voluntary pro-
grams, polluters have a choice regarding whether to participate in the
program, while under a mandatory policy, compliance with the regula-
tion or payment of a penalty or tax is not voluntary. Under a voluntary
approach, managers cannot impose involuntary net costs on polluters,
while under the mandatory approach, they can. This voluntary-mandatory
dichotomy mirrors the choice faced by resource managers, who often
must decide whether to require pollution abatement or encourage volun-
tary abatement. Each approach has its advantages and disadvantages.

Voluntary Approaches

Voluntary approaches to pollution control can be divided into three
types (Carraro and L~veque 1999; Segerson and Li 1999): (1) unilateral
initiatives or commitments, (2) public voluntary schemes, and (3) negoti-
ated agreements. Unilateral initiatives are actions initiated by individual
polluters or groups seeking to establish standards for themselves or to
self-regulate; regulatory agencies or resource managers are not actively

: involved in these initiatives. Public voluntary schemes, on the other hand,
~ are designed by managers or policy-makers; the manager designs the
~i program, including eligibility criteria and the rewards and obligations of

participation, and then seeks participation. With negotiated agreements,
the obligations of the involved parties are determined through negotia-
tion among the parties (Box 8-2).

Regardless of the approach used, the effectiveness of voluntary mea-
sures depends on participation. There are a number of reasons why a
polluter might participate in a voluntary, program or voluntarily undertake
abatement (Segerson and Miceli 1998; Segerson and Li 1999), including:

¯ a strong commitment to environmental improvement or steward-
ship;

¯ a personal benefit, as, for example, when the polluter is also a user
of the polluted resource (e.g., groundwater);

¯ a perceived payoff in the marketplace, as, for example, when a
firm feels it will benefit directly or indirectly from having a "green"
image or marketing a "green product";

¯ a sufficiently large financial inducement or subsidy; and
¯ fear that failure to participate will lead to more stringent manda-

tory controls in the future (a regulatory threat).

Managers can increase the likelihood of participation by affecting one
or more of these motivating factors. For example, through information or
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BOX 8-2
Tampa Bay Nitrogen Management Consortium:

A, Public-Private Partnership

An example of a voluntary, public-private partnership can be seen in Tampa
Bay. As part of its involvement in the Tampa Bay National Estuary Program,
coastal managers decided to set nitrogen-loading targets for Tampa Bay based on
the water quality and related light requirements of turtle grass, Thalassia testudinum,
and other native seagrass species. Monitoring data indicate that light levels can
be achieved at necessary levels by maintaining existing nitrogen Ioadings. How-
ever, that goal may be difficult to achieve because human population in the water-
shed,s expected to increase 20 percent over the next 20 years, which is projected
to increase nitrogen Ioadings by 7 percent. The sources of the nitrogen are varied,
which means there is no single way to combat the problem. External nitrogen
sources and their relative contribution to existing loads include industrial waste-
water (4 percent), municipal wastewater (10 percent), fertilizer spillage (7 percent),
residential runoff (10 percent), commercial and industrial runoff (5 percent), inten-
sive agriculture (6 percent), pasture and rangeland (13 percent), undeveloped land
(7 percent), mining (4 percent), groundwater and springs (5 percent), and atmo-
spheric deposition from a combination of point, mobile, and natural sources (29
percent).

Long-term management of this disparate mixture of nitrogen sources called for
a partnership of many interests, and a group called the Nitrogen Management
Consortium was formed. This group is composed of representatives of the local
electric utility, local industries, agricultural interests, local governments, and regu-
latory agencies. The consortium is developing an action plan to set the target load
reduction needed to maintain nitrogen at 1992-1994 levels, estimated to be a total
reduction of 17 tons of nitrogen per year through 2010.

Projects planned and implemented by the consortium are expected to reduce
existing nitrogen loads by 140 tons yr-1 by the year 2000, which meets and
exceeds the agreed ~eduction goal. Even now, before the action plan has been
fully implemented, seagrass extent, the environmental indicator of success for this
program, is expanding at the rate of about 500 acres per year. If that rate is
maintained, Tampa Bay will meet its long-term restoration target in about 25 years.

moral persuasion, managers can try. to increase the public’s environmen-
tal stewardship and recognition of the benefits of pollution abatement.
Managers can also design financial incentives to encourage participation.3

3 Although managers can also increase participation by applying a regulatory threat, the

response in this case is not really voluntary., since polluters are simply choosing the lesser of
two evils.

R0027065



WATER QUALITY GOALS 255

Use of Information or Moral Persuasion

In some cases, voluntary source reduction can be achieved simply
through education or technical assistance (NRC 1993a). To the extent that
"win-win" situations exist (i.e., opportunities for changing behavior i.n a
way that benefits not only the environment but also the individual), mak-
ing people aware of these opportunities can cause voluntary improve-           ’
ments. For example, under some conditions, adoption of conservation
tillage may simultaneously reduce erosion and runoff of nutrients and
increase on-farm profitability. Scaling back applications of fertilizers,
pesticides, and feeding rations or increasing irrigation efficiency may gen-
erate this type of double benefit as well. Similarly, improvements in
energy efficiency can decrease costs by decreasing fossil fuel use and the
associated emission of pollutants such as NOx. This is the goal of Energy
Star, a set of voluntary programs jointly managed by EPA and the Depart-
ment of Energy. These programs are designed to improve the energy
performance of commercial products and buildings through education
and technical assistance. Even when adoption of an environmentally
friendly practice entails some costs-if those costs are modest-a combina-
tion of information and persuasive appeal to environmental stewardship
ethics may induce adoption. An example of such a program is the Florida
Yards and Neighborhood Program, a program of the Universitv of Florida
Cooperative Extension Service, which provides information regarding the
impact of yard care and design on the environment and guidance for
reducing that impact.

Evidence on the effectiveness of information and moral persuasion
approaches to environmental protection is mixed. For example, Lohr and
Park (1995) found tl~cat information variables (such as contact with agri-
cultural agencies) were significant determinants of participation in a vol-
untary program, although the variables that were significant varied across
the sites. Bosch et al. (1995) found information and education to be im-
portant in the adoption of nitrogen testing of the soil. However, informa-
tion, education, and cost sharing information are not necessarily success-
ful in motivating landowners to change production practices (Napier and
Johnson 1998). A similar picture emerges from evidence in the industrial
and commercial sectors. For example, two recent EPA studies (EPA 1997,
1998e) reported significant energy savings and economic gains from Energy
Star. However, other voluntary EPA programs appear to have been less
effective (for example, Davies and Mazurek 1996).

While the effectiveness of information-based policies is uncertain, the
advantage of this approach is that it relies on onlv voluntary changes in
behavior. In addition, it can be relatively inexpensive (compared to capi-
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tal investments) and is generally less controversial than other approaches
to water quality improvement (NRC 1993a).

Subsidies and Cost Sharing

Subsidies designed to induce reductions in loadings can take a number
of forms. For example, farmers can be paid to take land out of produc-
tion, such as occurs under U.S. Department of Agriculture’s (USDA) Con-
servation Reserve Program (CRP).4 Alternatively, cost-sharing funds can
be provided for certain production practices, such as best management
practices (BMPs). (See Chapter 9 for a discussion of these programs.) The
intention is to increase pollution abatement by reducing or reimbursing
polluters for the associated cost.

The use of subsidies to induce pollution abatement suffers from at
least two important weaknesses. The first is the need to raise the funds
necessary to finance the subsidy. In most cases, the taxes that are used to
raise the necessary revenue distort other sectors of the economy (Atkinson
and Stiglitz 1980), and may thus impose a net cost on society. Second,
polluters who receive subsidies do not pay the full costs of their activities.
As a result, they tend to engage excessively in those activities. For exam-
ple, even though a polluter receiving a subsidy might be induced to invest
in pollution control, the existence of the subsidy makes his production
activity more profitable than it would otherwise be. This can either induce
more firms to enter the industry or reduce the number who would other-
wise move into alternative production activities. In addition, the firm’s
costs are lower with the subsidy than they would otherwise be, and, as a
result, the price of its~product is lower as well. With a low price, demand
for the polluting product tends to be high.

The net result is that, even though pollution per polluter has been
reduced as a result of the subsidy, it is possible that by enhancing the
demand for the polluting product and the profitability of the polluting
industry, the overall level of pollution may actually increase (Baumol and
Oates 1988). For these reasons, subsidies may be economically inefficient.

Despite their inefficiencies, agricultural pollution control policy, histori-
cally has been based on technical assistance and subsidies (Reichelderfer
1990; Ribaudo 1998). Agricultural legislators, administrators, and interest
groups have historically been very effective at fighting any effort to im-
pose regulatory restrictions aimed at reducing the environmental impact
of agriculture (Reichelderfer 1990). In addition, the agricultural sector

4 Although CRP initially was designed as an erosion control policy., its successor, the
Environmental Quality Incentives Program uses a more general definition of envi.ronmen-
tal improvement.
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has historically benefited from federal commodity price support pro-
grams, which encourage production and in many cases exacerbate envi-
ronmental degradation (Just and Bockstael 1991). Subsidies in the form of
tax credits have also been used to promote energy conservation and con-
version to renewable energy sources.

Although inefficient, empirical research has shown that cost sharing
and other subsidy-based policies can be effective in inducing voluntary.
pollution abatement. For example, Cooper and Keim (1996) surveyed
farmers to determine whether they would adopt specific farm manage-
ment practices to improve water quality if they were paid a fixed amount
per acre. Lohr and Park (1995) used a similar methodology to predict
participation in a program to encourage the use of filter strips, as part of
CRP. Both studies found that participation rates were sensitive to finan-
cial incentives (i.e., increases in payments increased the probability of
participation). However, previous studies of the CRP have shown that
participation is also affected by non-economic factors, such as education
and land quality (Esseks and Kraft 1988; Konyar and Osborn 1990;
McLean-Mayinsse et al. 1994; Parks and Schorr 1997).

Both the theoretical and the empirical literature on the use of volun-
tary approaches to pollution control reveal that these approaches can be
effective, but that success is not guaranteed (Segerson and Li 1999). As
expected, the programs are most likely to be successful if there is a strong
inducement for individuals to participate. Based on experience with vol-
untary agricultural programs, Ribaudo (1998) concludes that voluntary
approaches are most likely to succeed when:

¯ farmers recogr~i.’ze that agriculture contributes to severe local or
on-farm pollution problems, such as groundwater contamination;

¯ practices that lead to pollution reduction also generate higher
returns;

¯ education, technical, and financial assistance are offered in a coor-
dinated fashion;

¯ local research can provide information on the economic and physi-
cal performance of recommended practices;

¯ there is interaction with non-USDA agencies, organizations, and
local businesses in the watershed; and

¯ voluntary programs are supported by regulations that clarify goals
and provide an impetus for participation in voluntary programs.

Similarly, voluntary approaches to promote reductions in other nitro-
gen sources, such as fossil fuel combustion, are most likely to be effective
when there are strong incentives for firms to participate. These incentives
are likely to be greatest when firms (1) are aware of the technical feasibil-

R0027068



258 CLEAN COASTAL WATERS

ity of reducing loadings, for example, through improved energy effi-
ciency, and such improvements are cost-effective; (2) produce products
where demand is sensitive to their environmental characteristics or energy
efficiency; (3) perceive public relations benefits from participation in
voluntary programs; or (4) fear the imposition of mandatory controls if
voluntary approaches are not successful in achieving desired reductions
in loadings or fossil fuel use.

Mandatory Policies

While information-based policies and subsidies rely on voluntary
changea in polluting behavior with no long-term net cost to polluters,
mandatory policies dictate behavioral changes or payments based on pol-
luter choices. Irrespective of whether the mandatory policy takes the
form of command-and-control regulation, taxes, or fees, it puts the bur-
den and the associated cost of pollution control on the polluters (Box 8-3).

Command-and-Control Regulations

Command-and-control regulations can take a number of forms, in-
cluding mandatory, limits on emissions of a pollutant (e.g., NO× emission
caps or nitrogen effluent limits), required investment in pollution control
equipment (e.g., use of best available control technologies), or required
use of specified production practices (e.g., reduced tillage).

To be cost effective, regulations must be designed to ensure that pol-
lution reductions are achieved in the least costly way. Historically, regu-
lations have not always been designed with this goal in mind, and thev
have been criticized for their high costs (Hahn 1994). Environmental
regulations have relied heavily on the use of technology standards, which
require installation of a particular type of pollution control equipment
and are generally not cost effective. This standardized, "one-size-fits-all"
approach deters firms from developing and taking advantage of alterna-
tive, less costly technologies and methods of reducing emissions.

More recently, the nation has moved toward greater reliance on per-
formance standards,, which grant polluters the flexibility to meet stan-
dards in a variety of ways, and this is expected to lead to greater cost
effectiveness (Besanko 1987; Burtraw 1996) and encourage innovation.
With technology standards, firms have no incentive to develop less costlv
approaches to pollution reduction, since the regulation does not allow
them to benefit from such improvements. With a performance standard,
any reduction in the cost of meeting the standard (through, for example,
an innovation in pollution control techniques) generates direct benefits
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BOX 8-3
Maryland Tries Mandatory Nutrient Management

In 1998 Maryland passed its Water Quality Improvement Act (WQIA), perhaps
the most comprehensive farm nutrient control legislation in the country. The law
marks a transition from voluntary to mandatory nutrient management, and it brings
new attention to phosphorus as a nutrient of concern.

Under WQIA, by 2005 all agricultural operations with annual incomes greater
than $2,500 or more than eight animal units (one animal unit equals 1,000 pounds
of live weight) must implement nutrient management plans that consider both
nitrogen and phosphorus application rates. In the past, when animal manure or
sludge-was applied, the amount of recommended materials was based on crop
nitrogen needs. However, because the amount of phosphorus in manure is gener-
ally high relative to nitrogen and the nutrient needs of growing crops, this practice
resulted in substantial excess application of phosphorus. Although it was long
thought that controlling erosion controlled phosphorus loss, research has shown
that, even without erosion, runoff from soils with excessive phosphorus levels can
contain high levels of dissolved phosphorus.

The law allows at least three approaches to phosphorus control. Farmers can
test their soil and follow recommendations to match agronomic and environmental
needs, although this approach might greatly restrict phosphorus application on
soils with optimum to slightly excessive levels without considering other site-specific
factors that affect phosphorus loss. Farmers also can establish "critical" soil test
values that limit phosphorus application, meaning that a level could be established
at which only as much phosphorus as the crop removes could be applied, while for
soils at some higher level no additional phosphorus could be applied. Scientists
have objected to both approaches, since their research indicates that many site-
specific factors influence the potential for phosphorus loss. Instead, they have
proposed the use of a phosphorus site index.

This phosphorus site index is a generalized national index that has been devel-
oped and is now being’adapted by the University of Maryland for possible use in
Maryland. The index evaluates slope, runoff potential, proximity to surface water,
soil phosphorus levels, and fertilizer and manure application rates and methods; it
thus allows site-specific assessments and comprehensive evaluation of potential
environmental impacts without restricting phosphorus application to Iow-dsk sites.

To help farmers meet WQIA requirements, Maryland has committed $800,000
per year for at least three years for agricultural reseamh and education programs,
which could include research and extension programs on composting, analysis of
the pilot transport program, animal nutrition management, development of a phos-
phorus index, and phosphorus dynamics in soils (EPA 1999b)o           -

for the firm in the form of reduced compliance costs. Thus, firms have an
incentive to innovate and adopt new, more efficient techniques.

Although greater reliance on performance standards rather than tech-
nology standards should lead to lower costs for individual polluters,
achieving an aggregate target level of water quality in a watershed
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involving multiple polluters at least cost is more complex. Each source
must meet its required reduction at least cost and have the required reduc-
tions allocated efficiently across sources. The total cost of meeting an
aggregate abatement target is minimized when the required reductions
are allocated so that each source faces the same incremental cost from
additional abatement (NRC 1993a). Unfortunately, if abatement costs
differ across sources, this implies different required reductions for differ-
ent sources. Such differential regulation can be both administratively
complex and politically difficult to implement.

Who pays to compensate for environmental damages is another diffi-
cult issue. Under regulations, polluters pay only for the cost of comply-
ing with regulations and not for the damages that any remaining pollution
causes. As a result, the price of their products does not reflect all the
associated costs of production, including both market and non-market
costs. With the product price artificiallv low, consumption of those prod-
ucts tends to be high. For example, if agricultural producers comply with
regulations, but nutrient runoff still occurs, that runoff could still generate
costs for society (e.g., increased eutrophication) that the farmer did not
consider when making production and pricing decisions. If these costs
were reflected in the product prices, prices would rise and the demand for
those products would adjust to reflect the full cost of production. Thus.
those who bear the environmental costs of the production would no longer
be implicitly subsidizing consumers of agricultural products. However,
higher agricultural prices could cause hardship both to marginal farmers
who might be forced out of business and to low-income consumers. The
use of regulation is consistent with the polluter pays principle, to the
extent that polluters, pay for compliance with the regulations. However,
as noted earlier, they do not pay for any damages that result despite that
compliance.

There have been numerous studies of the impact of nutrient-based
regulation, particularly in the context of agriculture. The type of regula-
tion (e.g., mandated reduction in excess application or limiting animal
densities) strongly affects the burden and effectiveness of regulation
(McSweeny and Shortle 1989). Many studies have found that regulation
is more efficient when aimed at areas or farms with the greatest pollution
contributions, but this increases the administrative cost of regulations
substantially, and these administrative costs may outweigh the efficiencv
gains from varying regulations across sources according to their pollution
contributions (Mapp et al. 1994; Moxey and White 1994; Carpentier et al.
1998; Yiridoe and Weersink 1998).
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Taxes and Fees

In contrast to regulatory approaches, which mandate certain changes
in behavior, taxes and fees (negative economic incentives) are designed to
induce (rather than force) those changes using financial incentives. They
take a variety of forms, including effluent charges, user charges, product
charges, administrative charges, tax differentiation, non-compliance fees,
performance bonds, and legal liability for damages (NRC 1993a). For
example, the state of Florida has a coastal protection tax of two cents per
barrel that is charged for pollutants (petroleum products, pesticides, chlo-
rine, and ammonia) produced in or imported into the state. The revenue
from this. tax goes to the Coastal Protection Trust Fund, which is used by
the Florida Department of Environmental Resources for cleaning up spills
(NRC 1997b).

In principle at least, taxes and fees are the negative counterpart to the
positive incentives created by subsidies or cost sharing. With positive
inducements, polluters receive payment for voluntarilv undertaking
desired behavior or investment. With negative inducements, they are
forced to pay for undesirable behavior.

A common feature of economic incentives is that they put a price on
environmental degradation. Whether in the form of forgone subsidy or
explicit tax payment, polluters pay for "consuming" (or reducing) envi-
ronmental quality just as they pay for the use of other inputs, such as
labor and capital. Economic incentives thus put environmental inputs on
a par with other inputs used in production. As with other inputs, pol-
luters have an incentive to use environmental inputs only up to the point
where the polluter’s benefit from increased use equals the price the pol-
luter must pay for that use. As that price rises, thev face an increased
incentive to reduce use of environmental inputs.

One of the main advantages of pollution taxes over regulatory poli-
cies is that they are generally thought to be more cost effective. Since
polluters directly benefit from anv cost savings, each polluter is encour-
aged to reduce its emissions in the least costly way. Polluters with low
abatement costs have an incentive to reduce emissions more than high-
cost polluters. As a result, the allocation of emission reductions will not
be uniform across sources but will be more heavily borne by low-cost
sources, as required for overall cost effectiveness. However, high-cost
polluters will discharge relatively more and therefore bear larger total tax
burdens. In addition, polluters will have an incentive to innovate, since
they will benefit directly from any resulting cost savings.

Although, in principle, pollution taxes induce efficient abatement,
their actual effectiveness is likely to be uncertain, at least initially. When
setting a regulatory standard, authorities can be reasonably certain of the
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resulting level of emissions (assuming polluters comply). However, when
setting a tax level, regulators often cannot predict with certainty how
polluters will react and what the resulting level of environmental quality
will be. While the level of the instrument can be adjusted over time to
ensure that targets are met, such adjustments can be costly and can gener-
ate strategic behavior by polluters (Livernois and Karp 1994). In addition,
it may be costly to adjust the level of the instrument in response to changes
over time in economic conditions and in the demand for improvements in
environmental quality.

Under tax-based instruments, polluters pay not only for the costs of
any abatement undertaken but also for the remaining discharges. The
resulting cost allocation is hence consistent with the polluter pays prin-
ciple. Because polluters have to pay both the costs of abatement and the
tax, the total cost to polluters is higher under a tax policy than it would be
under a regulation leading to the same level of total discharges. While
this ensures that product prices reflect the full social cost of production,
the total cost mav create considerable hardship both for marginal firms
and low-income consumers who would be hard hit bv the associated
price increases. This is particularly true when, in manv cases, relatively
high taxes would be required to induce the desired change in behavior.

The magnitude of the tax increase that would be needed to induce a
reduction in discharge depends on how responsive polluters are to the
tax. Numerous studies have shown that, in the case of agricultural fertil-
izers, farmers are not very responsive to price increases (i.e., the demand
for fertilizers is generally inelastic) and hence that relatively large tax
rates would be needed to ensure that environmental objectives are met
(McSweeny and Shortle 1989; Heatwole et al. 1990; Johnson et al. 1991;
Helfand and House 1994; Pan and Hodge 1994; Weersink et al. 1998). For
example, a simulation done by Giraldez and Fox (1995) found that an ad
valorem tax rate of 55 percent would have to be applied to nitrogen to
induce farmers to reduce nitrogen use to satisfy drinking water stan-
dards. Even though, from an economic efficiency perspective, taxes are
desirable instruments for reducing nitrogen application, the large impact
on farmers may limit their appeal (Moxey and White 1994; Helfand and
House 1995). Similarly, while gasoline taxes may promote reductions in
fuel use and hence emissions of NOx, gasoline demand tends to be rela-
tively unresponsive to price increases and hence large tax increases would
be needed to have a significant impact on fuel consumption, particularly
in the short run (Espey 1998). Such tax increases are generally viewed as
politically unappealing.
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Marketable Permits

Some of the shortcomings of both regulatory and tax-based approaches
to environmental protection can be overcome with the use of marketable
permits (Tietenberg 1985b). A marketable permit system starts with an
allocation of allowable emissions across sources, as under a regulatory
approach. However, by allowing sources to trade their allocations, the
final allocation (after all trades have occurred) will be such that low-cost
avoiders will undertake more abatement than high-cost avoiders, and the
aggregate emission reduction will have been achieved at least cost. Low-
cost avoiders will have an incentive to reduce discharges below their
allocation and will sell their excess permits on the market. Similarly,
high-cost avoiders can buy additional permits rather than incur their high
costs of pollution control. If there are a sufficient number of buyers and
sellers, the resulting market for permits establishes a price for emissions
that reflects the total allowable emissions (i.e., the supply of permits) and
the costs of pollution abatement for all polluters (i.e., the demand for
permits). Unlike other economic incentives that also establish a price, the
total impact of marketable permits on environmental qualiW is known
since the total number of permits is fixed. Thus, the use of marketable
permits combines the certainty of the regulatory approach with the. cost
effectiveness of economic incentives.

The of marketable also allows a regulator to achieve anyuse permits
desired distribution of total costs by altering the way permits are allo-
cated initially. Economic growth is possible without changing the total
level of emissions, because new firms can simply be required to purchase
permits from the market. The result is an increase in permit prices, but no
increase in aggregate emissions.

Numerous economic studies have shown the potential for cost sav-
ings when polluters are allowed to trade pollution permits (Tietenberg
1985b; Klaassen 1996). The success of the sulfur dioxide emissions-trad-
ing program established under the 1990 Clean Air Act amendments (for
example, Joskow et al. 1998) has heightened interest in this efficient pollu-
tion control tool. While this trading program was targeted toward sulfur
dioxide emissions, to the extent that it is coupled with overall reductions
in fossil fuel consumption, it would also help promote reductions in NOx
and the associated atmospheric deposition of nitrogen. Consideration
has also been given to the use of trading programs for surface sources of
water pollution, including trading between point source and nonpoint
source. Such trading allows point sources to sponsor implementation of
nonpoint source controls rather than further cutting back on their own
emissions. Assuming nonpoint source loadings are significant and the
marginal costs of nonpoint source reductions are lower than the costs of
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additional point source pollution controls, ambient water quality goals
could be met at a lower cost bv substituting nonpoint source for point
source reductions (Crutchfield et al. 1994). Note, however, that the trad-
ing of point and nonpoint loadings requires the establishment of an appro-
priate trading ratio, as well as a means of quantifying the diffuse nonpoint
loadings.

There have been several studies of the issue of pollution abatement
trading between point and nonpoint sources. Letson (1992) has provided
an economic analysis of the issue, illustrating the appeal as well as the
difficulties in application of such a policy. Among the difficulties cited by
Letson are monitoring, use of market power to manipulate permit pric~,
and the distribution of the financial burden of loadings reductions. In
addition, the rate at which nonpoint source abatement can be substituted
for point source abatement must be established. The appropriate value of
this trading ratio is uncertain because of quaLitative differences between
the two classes of sources. The optimal trading ratio will depend on the
relative costs of enforcing point and nonpoint reductions and on the un-
certainty associated with nonpoint loadings (Malik et al. 1993).

Crutchfield et al. (1994) isolated several practical circumstances that
facilitate source abatement trading and developed an empirical protocol
to determine the extent to which thev exist in coastal watersheds. Their
nationwide screening analysis was not designed to locate "good" candi-
dates for trading programs. Their goal was to rule out many coastal
watersheds, thus allowing researchers and planners to better focus their
water quality efforts.

Several efforts are under way to implement point source and nonpoint
source trading programs to improve water quality. Connecticut has
applied one such program to Long Island Sound. A nitrogen-trading
plan has been established to achieve reductions in nitrogen discharges
cost effectively and expeditiously. The Connecticut Department of Envi-
ronmental Protection anticipates that this plan will reduce the statewide
bill for nitrogen removal by more that $200 million (CDEP 1998).

A similar program to limit phosphorous loads exists in the Cherrv
Creek basin in Denver, Colorado. The Cherry Creek Trading Program
involves two types of trades: authoritv pool and in-kind trades. In authority
pool trading, phosphorous reduction credits from Cherry Creek Basi~
Water Quality Authority projects are allocated to a trading pool. A qua]i-
fled discharger may apply to the Authority for the purchase of trade
credits from the trading pool for its wastew~ter treatment plant. For in-
kind trades, non-Authority owners of independent nonpoint source
pollutant reduction facilities receive credits to be used for their own
wasteload allocation or to be transferred to a wastewater treatment facil-
ity (Sandquist and Paulson 1998).
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; The Tampa Bay National Estuary Program uses a cooperative
, approach that resembles a watershed trading program. No actual trades
¯ take place, but some sources make pollutant load reductions that they~

otherwise would not have been required to make in order to offset in-
creases occurring at other sources. This approach to watershed manage-
ment may be applicable to areas where trading is technically or politically
inappropriate or unnecessary (Bacon and Greening 1998).

STEPS IN DEVELOPING EFFECTIVE WATER QUALITY GOALS

The first step in designing an effective approach to combat the effects
of nutrient over-enrichment is to understand the physical and ecological
processes at work. Next, decision-makers at local or regional levels must
outline clear management goals, set specific targets to achieve the overall
goals, and develop a range of possible policy approaches or management
tools that are suitable to the site and its problems. Targets can be based on
various measures or indicators of nutrient over-enrichment or estuarine
health and can take the form of general water quality criteria or more
specific water quality standards. Federal development of many of the
resources and research efforts called for in Chapter 2 would greatly facili-
tate these efforts.

Once water quality goals or targets are set, managers must choose
among a variety of policy approaches or management tools. To make
efficient use of available resources, managers should strive to adopt polio
cies that ensure that targets will be met at the lowest possible cost. In
many cases, control costs will vary across sources and, if equally effective,
the total cost of meeting the target will be lowest if the lowest cost sources
are controlled first. ;I’hus, when control costs vary, managers should not
seek to achieve uniform reductions across all sources. Rather, they should
target first the sources where reductions can be made at relatively low
cost.

In designing policies to achieve these reductions, a fundamental
choice must be made between the use of a voluntary approach and the
use of mandatory controls or financial penalties. There are advantages
and disadvantages of each approach, and managers must assess how
successful a given approach is likely to be in their specific context. In
many instances, managers may find that a well-formulated mix of incen-
tives (voluntary approaches) and disincentives (mandatory or punitive
approaches) works better than either approach would work alone.

Voluntary approaches that rely on moral persuasion, information,
technical assistance, and possibly financial subsidies can be effective if
there are sufficiently strong incentives for participation. While participa-
tion can be increased through financial incentives, local managers are not
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likely to have the local resources to finance subsidies for participation. In
addition, even if financial incentives were available, subsidies of this type
are generally inefficient because of both the need to raise the funds to
finance the subsidy and the inefficient product prices that result. Thus,
voluntary approaches at the local level will generally have to rely on
other participation incentives (e.g., appealing to local commitment to
water quality improvement). Managers considering reliance on a volun-
tary approach should evaluate how likely it is that people would partici-
pate in the program, since this will be a key determinant of the effective-
ness of a purely voluntary approach. Without these incentives, a purely
voluntary approach may not provide sufficient protection. Managers
may be ~ble to increase the likely success of a voluntary approach by
making it clear that, if the voluntary approach does not appear to be
working, an approach based on regulation and/or financial penalties will
be adopted.

A mandatory, approach based on regulations or taxes places a greater
burden on the pollution sources, but if compliance can be ensured, it can
be more effective in achieving water quality goals than a purely voluntary
approach. However, when the costs of control varv across sources, uni-
form regulations will not meet those targets at the lowest possible cost.
Cost-effective reduction can be achieved by allowing loading allocations
to be traded. For example, allowing trades between point and nonpoint
sources can generate significant cost reductions. In addition, managers
can distribute initial permits in a variety of ways (e.g., uniformly across
sources) without affecting the cost-effectiveness of the program. Market-
able permit systems can, however, involve substantial administrative and
reformation costs, and they may not work well if the number of sources
that could participate in the permit market is small. The likely gains (in
the form of cost reductions) must be weighed against the likely costs of
using such a system. A careful examination of the effectiveness of trading
in settings already employing it should be undertaken so managers have
a better understanding of when this approach should be used.

The choice among alternative policy instruments will depend on the
nature of the available control options and the characteristics of the water-
shed. For example, for estuaries where a primary nutrient source is agri-
cultural production within the watershed, managers can choose among
policy instruments designed to reduce nutrient runoff, such as the provi-
sion of technical or financial assistance for the adoption of best manage-
ment practices (see Chapter 9), regulations requiring adoption of those
practices, mandatory soil testing, taxes on fertilizer use, and land use
taxes. Alternatively, if a primary nutrient source is atmospheric deposi-
tion, local managers will need to work with regional or federal officials to
develop strategies that reduce nutrient inputs to the estuary,. While the
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same types of policy options exist (e.g., technical or financial assistance
for energy conservation or other reductions in NO× emissions, regulations
limiting allowable emissions, energy use taxes, and emission taxes), these
policies would generally have to be implemented regionally or nationallv
to combat atmospheric sources of nutrients.

Because the appropriate choice of both the water quality target and
the choice of policies to achieve that target are site-specific, a national
recommendation regarding policy design is inappropriate. However, as
part of a national strategy aimed at helping local managers reduce nutri-
ent over-enrichment, the Committee recommends that a web-based clear-
inghouse for information relating to nutrient over-ertrichment be devel-
oped. One component of that clearinghouse should be the compilation of
three types of information that would aid local managers in developing
nutrient management strategies that are appropriate for their estuaries:

¯ The first type of information would be a summary of and guide to
research on the economic impacts of alternative source reduction
methods, with particular emphasis on the role of site-specific char-
acteristics in determining those impacts. This information would
allow a local manager to determine which source reduction methods
are likely to be more effective and cost-efficient, given the charac-
teristics of the watershed and estuary, of concern. For example, a
manager of a local estuary with excessive nutrient inputs from
agriculture could find information on the cost and effectiveness of
various agricultural best management practices (see Chapter 9).

¯ The second ,type of information would be a sum_mary of and guide
to research on the effectiveness of alternative policies in achieving
the most effective forms of source reduction, again given local
circumstances. For example, if particular best management prac-
tices are identified as effective for a given watershed, this second
type of information would provide a manager with information
on the likely effectiveness of alternative policies in promoting
increased adoption of those practices.

¯ Thirdly, the clearinghouse should contain documented case stud-
ies of both successful and unsuccessful attempts by local man-
agers to combat nutrient over-enrichment in different types of
estuaries. This would include not only attempts based on local
policy implementation, but also documentation of attempts bv
local managers to work with regional or federal officials to combat
nutrient loadings that originate outside the watershed, such as
those from atmospheric sources.

By providing meaningful and easily understood information about
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both the results of scientific research on source control and policy design,
and on what has or has not worked in practice in different settings, local
managers can increase their understanding of the likely effectiveness of
alternative policies and hence make informed decisions about which          "
policy approaches are most appropriate for them.
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Source Reduction and Control

KEY POINTS IN CHAPTER 9

This chapter reviews what is known about management ol3tions for reducing
nutrient supply to coastal environments. It finds:

¯ Nutrient loads to coastal areas can be reduced by a variety of means, including
improvements in agricultural practices, reductions in atmospheric sources of
nitrogen, improvements in treatment of municipal wastewater (including tertiary
treatment in some cases), and better control of diffuse urban nutrient sources
such as runoff from streets and storm sewers (including both structural and
passive controls). Regional stormwater control facilities, use of wetlands as
nutrient sinks, better forest management to limit nitrogen export, enhancement
of circulation in coastal waterways, and biological treatment also offer promise
in some settings.

¯ Options to minimize nutrient export from agricultural areas include manure
management strategies, careful estimation of native nutrient availability and
crop requirements, and supplemental fertilizer application timed to meet crop
demand. Watershed-scale implementation of best management practices
needs to be targeted to ensure maximum reduction in nitrogen and phosphorus
export. Post-implementation monitoring should be done to assess effective-
ness.

¯ Lasting reductions in nutrient export from agriculture can be encouraged by
focusing on consumer-driven programs and education, as well as on-farm pro-
duction. Farmers’ decisions are often influenced by regional or even global
economics. At these scales, farmers have little or no control over these eco-
nomic pressures and the resulting changes in nutrient flows and distribution.
New ways of using incentives to help farmers implement innovative source
reduction and control are needed.
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¯ A positive side effect from regulatory initiatives to reduce NOx emissions,
targeted to minimize ozone and acid rain, is a reduction in the atmospheric
contribution to nutrient loading in estuaries. The need to minimize coastal
eutrophication should be a component of air pollution control strategies. Unfor-
tunately, current NOx emission efforts are aimed principally at control during
the summer because of emphasis on ozone and smog formation; for eutrophi-
cation, year-round emission controls are necessary.

¯ A wide variety of methods, with variable effectiveness, are available to reduce
urban point and nonpoint sourced nutrients. Natural options (enhancement of
coastal wetlands) are one of a range of management tools.

~~/any factors contribute to nutrient over-enrichment, and thus
there are many avenues by which the associated loads might
be reduced. The effectiveness of any method depends, in part,

on how large a contribution the source in question makes: minor improve-
ments to major sources can sometimes offer more overall improvement
than eliminating some minor nutrient source. Accurate information about
relative contributions is essential if poIicymakers are to prioritize control
efforts. Again, the federal actions called for in Chapter 2 would greatlv
strengthen efforts by local, state, and regional decisionmakers to succes~-
fully prioritize control efforts.

Nutrient over-enrichment in coastal waters is inextricably linked to
human activities within estuarine areas as well as upstream, which in
turn are tied to management and policv decisions. Conversely, physical,
chemical, and biological impacts can b~ reduced by more effective control
of anthropogenic inputs to the watershed, for instance by reducing load-
ings from agricultural, urban, or atmospheric sources. Figure 9-1 illus-
trates the significant effects that changes in tillage practices can have on
nitrogen and phosphorus in a watershed. This chapter explores manage-
ment strategies designed to reduce nutrient inputs. Because agricultural
runoff is one of the greatest challenges in nutrient control, considerable
attention is focused on control of agricultural sources, followed bv control
of atmospheric sources, urban sources, and control bv other mechanisms.

AGRICULTURAL SOURCES

The goal of efforts to reduce nitrogen and phosphorus loss from agri-
culture to water is to increase nutrient use-efficiencv. To do this, farmers
attempt to balance the input of nutrients into a watershed from feed and
fertilizer with outputs in crop and livestock produce, and also to manage
the level of nitrogen and phosphorus in the soil. Reducing nutrient loss in
agricultural runoff can be achieved by both source and transport control
measures (Table 9-1). In general, there are reliable ways to reduce the
transport of sediment-bound phosphorus from agricultural land by con-
trolling erosion, and, to a lesser extent, there are methods to control nitro-
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FIGURE 9-1 Annual nitrogen and phosphorus loss into the Little Washita River
from a wheat-dominant and grass-dominant sub-watershed. Note the reduction
in both nutrients after the eroding gullies in the grass watershed were treated in
1984 and conventional tillage was replaced with no-till in 1983 in the watershed
growing wheat (modified from Sharpley and Smith 1994; Sharpley et al. 1996).

gen leaching to groundwater and the transport of dissolved phosphorus
in runoff. However, less attention has been directed toward source man-
agement of nutrients because controlling nutrients at the source t,vpically
requires significant extra labor and thus is an economic burden to the
farmer.
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TABLE 9-1

Practice Description

Source Measures
Feed additives Enzymes increase nutrient utilization by animals
Crop genetics Low phytic-acid corn reduces phosphorus in manure
Manure management Compost, lagoons, pond storage; barnyard runoff

control; transport excess out of watershed
Rate added Match crop needs
Timing of application Avoid autumn and winter application
Method of application Incorporated, banded, or injected in soil
Crop rotation Sequence different rooting depths
Manure amendment Aluminum reduces NH3 loss and phosphorus solubility
Soil ameffdment Flyash, iron oxides, gypsum reduce phosphorus

solubilitv
Cover crop and residues If harvested can reduce residual soil nutrients
Plowing stratified soils Redistribution of surface phosphorus through profile

Transport Measures
Cultivation timing Not having soil bare during winter
Conservation tillage Reduced and no-till increases infiltration and reduces

soil erosion
Grazing management Stream exclusion, avoid overstocking
Buffer, riparian, wetland Removes sediment-bound nutrients° enhances

areas, grassed denitrification
waterways

Soil drainage Tiles and ditches enhance water removal and reduce
erosion

Strip cropping, contour Reduces transport of sediment-bound nutrients
plowing, terraces

Sediment delivery Stream bank protection and stabilization, sedimentation
structures - pond

Critical source area Target sources of nutrients in a watershed for
treatment remediation

TABLE 9-1 Best management practices designed to control nonpoint sources of
agricultural nutrients (unpublished table from A. Sharpley).

Source Management

Animal Feeding of Nitrogen and Phosphorus

Both nitrogen and phosphorus are important dietary nutrients for
animals and have a key role in various metabolic functions (NRC 1989).
Most feedstuffs do not contain adequate nitrogen and phosphorus to meet
the needs of growing animals; thus additional nutrient supplements are
brought onto the farm. The nutritional goal is to feed adequate nitrogen
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and phosphorus to meet the animal’s requirements while minimizing
excretion. Recommended dietary requirements of nitrogen and phos-
phorus have been established by the National Research Council (NRC)
and are routinely updated (e.g., NRC 1989). Although studies show these
requirements to be accurate, many farms routinely over feed nitrogen and
phosphorus (Shaver and Howard 1995; Wu and Satter 1998). Because
about 70 percent of the nitrogen and phosphorus in feeds is excreted,
routine overfeeding of nitrogen and phosphorus animals contributes to
nutrient surpluses on farms (Isserman 1990; Morse et al. 1992; Wadman et
al. 1987).

It is common to supplement poultry and pig feed with mineral forms
of phosphorus because of the low digestibility of phytin, the major phos-
phorus compound in grain. This supplementation contributes to phos-
phorus enrichment of poultry manures and litters. Enzyme additives for
livestock feed that will increase the efficiency of uptake from grain during
digestion are now being tested. Development of such enzvmes would be
cost-effective in terms of livestock weight gain and it is hoped that lower-
ing mineral phosphorus supplementation of feed would reduce the phos-
phorus content of manure. One example is the use of phytase, an enzvme
that allows the digestive systems of chickens and hogs to absorb phos-
phorus from grains. Ertl et al. (1998) showed a 23 percent reduction in
excretion of phosphorus by poultry fed "low-phytic acid" grain com-
pared to those fed normal corn grain.

Another approach to balance farm phosphorus inputs and outputs is
to increase the quantity of phosphorus in corn that is available to poultry,
and pigs. Corn can be genetically engineered to decrease unavailable
phytate-phosphorus, which contributes as much as 85 percent of phos-
phorus in corn grain, grtl et al. (1998) manipulated the genes controlling
phytate formation in corn and showed that phytate-phosphorus concen-
trations in "low-phytic acid" corn grain were as much as 51 percent less
than in normal grain. There was a 23 percent reduction in excretion of
phosphorus by poultry fed the "low-phytic acid" grain compared to those
fed the "wild type" corn grain. Thus, the use of low-phytate corn in
poultry and pig feed can increase the assimilation of phosphorus and
other phytate-bound minerals and proteins.

Reducing Off-Farm Inputs of Nitrogen and Phosphorus

The accumulation of nutrients on many animal feeding operations
where on-farm crop production is supplemented by feed inputs is gener-
ally not as great as in other operations where the animals depend prima-
rily on off-farm feed. The distinguishing feature among these animal
operations is the breakdown between the amount of crops produced on a
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farm (and the potential nutrient utilization by those crops) and the animal
numbers on the farm, because the manure applied to crop fields will
include both nutrients coming from those fields and from imports of off-
farm feeds. The application of imported nutrients to crop fields can com-
pensate for those lost in marketed products and manure handling opera-
tions and help to sustain the farm, but the additional nutrients can also be
the source of excess nutrient loading. Nevertheless, restricting feed pur-
chases to maintain the balance of nutrients can limit herd size and eco-
nomic return if all manure from the herd must be applied to the farm
cropland (Westphal et al. 1989).

Impro4ing Nutrient-Use Efficiency

Management practices that improve nutrient-use efficiency are vital
for minimizing losses to ground and surface waters. Specific best man-
agement practices (BMPs) for nitrogen and phosphorus vary from region
to region due to large-scale differences such as climate, geology, depth to
water, and irrigation or drainage practices, and also due to small-scale
differences such as soils, cropping systems, and past field history. There-
fore, BMPs for nitrogen and phosphorus will necessarily be site-specific
and should be prescribed bv a technical advisor who has a good knowl-
edge of local nutrient cycles. This task often is assigned to state and
federal extension agencies or soil conservation agencies.

Nitrogen

Nitrogen sources and reduction control strategies for Mississippi River
Basin inputs to the "Gulf of Mexico have been outlined by the National
Oceanic and Atmospheric Administration (NOAA 1999b). Even though
the major inputs of nitrogen and phosphorus to agricultural systems in
this region are via fertilizer rather than manure, the principles of increas-
ing nutrient-use efficiencv are appropriate to other regions of the United
States. Loadings to surface waters in the Upper Mississippi River and
Ohio River sub-basins occur primarily by infiltration of water bevond the
crop rooting zone into deeper soil layers, where it is collected by sub-
surface tile drains. In other basins, the primary pathway for nitrate load-
ing to surface waters is groundwater seepage and irrigation return flow.
Reduction of nitrate loading to surface waters in the Mississippi River
basin can be achieved by reducing nitrate sources and controlling drain-
age (NOAA 1999b).

Although the selection of BMPs for nitrogen must depend on the
specific hydrologic setting, field, and source of nitrogen, there are some
basic nitrogen management principles that apply if the goal is to mini-
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mize nitrogen losses to ground or surface water. The most hmdamental
principle is to supply only the nitrogen needed to meet the needs of the
next crop, and to apply it in synchrony with crop use. Steps in applying
this principle include:

¯ estimating the nitrogen requirement of the next crop (expected
yield);

¯ evaluating nitrogen available from native sources (soil nitrogen
mineralization, residual soil nitrate, irrigation water, etc.);

¯ subtracting the available native nitrogen from the crop nitrogen
requirement to estimate supplemental nitrogen needs;

¯ determining the most appropriate source of supplemental nitro-
gen (manure, fertilizer, crop residues); and

¯ determining the most efficient and practical management practice
for the specific source of supplemental nitrogen (rate, time, and
placement of the nitrogen).

Crop nitrogen requirement

Selection of the expected yield goal is one of the most critical BMPs
for nitrogen, because most fertilizer and/or manure application rates are
based directly on anticipated yield. Several studies have shown that
farmers, or those advising them, often have unrealistic vield expectations
and that resultant over-fertilization with nitrogen can ~e directly related
to long-term increases in groundwater nitrate.

The most direct way to integrate overall site-specific factors is to cal-
culate the average yield of the specific soil-crop system over the past 3 to
5 years. One can then adjust the average yield for unusual conditions
(eliminating unusually wet or dry years), for current conditions (stored
soil moisture, planting date, tillage practices, etc.), or for new technolo-
gies (new varieties, new irrigation, etc.), and then calculate a final esti-
mate of expected yield. In any case, it is important to base the estimated
vield on "real world conditions" (i.e., actual field yields) to avoid excess
nitrogen applications.

Native nitrogen availability

The second step is to evaluate nitrogen available from native sources
(i.e., sources that are not directly manageable by the farmer). These
sources include nitrogen present in the root-zone as inorganic nitrate,
nitrogen released through organic matter decomposition (mineralized
nitrogen), nitrogen contributed through water sources (irrigation), and
nitrogen from atmospheric inputs. The most recent tools for including

R0027086



276                                                                                                  CLEAN COASTAL WATERS

native sources of nitrogen are the pre-sidedress nitrate test and the leaf
chlorophyll meter (Magdoff et al. 1984; Meisinger et al. 1992; Schepers et
al. 1992). The chlorophyll meter essentially measures the "greenness" of a
specific leaf, from which the need (or lack of need) for more fertilizer
nitrogen or potential for over fertilization can be estimated.

Management of nitrogen source (rate, placement, and timing)

The above steps produce an estimate of the appropriate nitrogen rate
for a realistic yield of the next crop, which is the basic principle behind
efficient nitrogen use. The final step is to manage the selected nitrogen
source in a manner to supply nitrogen in phase or balance with crop
demand. For fertilizer nitrogen, this is a relatively easv task because it can
be applied just before the period of rapid crop nitrogen uptake.

Applying nitrogen when needed does not itself ensure adequate con-
trol of losses. For instance, one studv showed that losses from unfertil-
ized cereal crops were not much less than losses where fertilizer had been
applied at the economic optimum input, with both resulting in nitrate
concentrations in excess of the European Community limit of 10 mg
nitrate-nitrogen 1-~ (Sharpley and Lord 1998). This is because nitrate
leached during winter is largely derived from that mineralized bv the soil
during late summer and autumn, when crop uptake is small especially in
arable systems. This mineralization is affected little bv fertilizer inputs. It
is only when inputs exceed crop uptake capacity (hsually close to the
economic optimum) that excess fertilizer nitrogen contributes directlv to
losses. The economic optimum application of nitrogen for most crops
exceeds offtake, res~ting in a small positive balance. Within grazing
systems, nitrogen surpluses are often a large proportion of the total fertil-
izer input, because most of the nitrogen consumed in grazing is redepos-
ited as urine and dung. This nitrogen is not efficientlv recycled because
some of it is not immediately available and it is deposited unevenlv over
the field. Thus for nitrogen, enforcing a balance of inputs against rer~ovals
could seriously reduce productivity, cause significant economic penalties,
and would not in itself solve the nitrate problem.

Specific improvements in management may include: (1) reducing
rates of nitrogen fertilizer by following fertilizer guidelines developed bv
land-grant universities, (2) switching from fall to spring or split applicd-
tions, (3) changing the form of fertilizer nitrogen from anhydrous ammo-
nia to slow-release urea fertilizers, (4) switching from broadcast to banded
or incorporated application methods, (5) calibrating fertilizer application
equipment, and (6) applying nitrification inhibitors (CENR 1997).
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Phosphorus

The long-term use of commercial fer "~tilizers and manures has increased
the phosphorus status of many agricultural soils to optimum or excessive
levels. This, of course, was the intended goal of phosphorus fertilization,
to remove soil phosphorus supply as a limitation to agricultural produc-
tivity. However, for many years actions taken to achieve this goal did not
consider the environmental consequences of phosphorus loss from soil to
water. The constraint on phosphorus buildup in soils from commercial
fertilizer use was usually economic, with most farmers recognizing that
soil tests for phosphorus were an accurate indicator of when to stop applv-
ing fertilizer phosphorus. Some "insurance" fertilization has alwavs
occurred,’particularly in high value crops, such as vegetables, tobacco,
and sugar cane. However, the use of commercial fertilizers alone would
not be expected to ~ossly over fertilize soils because farmers would cease
applying fertilizer phosphorus when it became unprofitable. Todav’s
concerns with phosphorus are caused bv the realization that soils that are
considered "optimum" in soil test phosphorus (or perhaps only slightlv
over fertilized) from a crop production perspective may still provide envi-
ronmentally significant quantities of phosphorus in ~urface runoff and
erosion.

Basing manure application on estimates of soil phosphorus and crop
removal of phosphorus can reduce the buildup of soil phosphorus but
can present several technical and economic problems to many farmers. A
soil test phosphorus-based strategy could eliminate much of the land area
with a history of continual manure application from further manure addi-
tions, as several years are required for significant depletion of high soft
phosphorus levels. This would force farmers to identify larger areas of
land to use the generated manure, further exacerbatin~ the problem of
local land area limitations. In addition, farmers relying on manure to
supply most of their crop nitrogen requirements may be forced to buy
fertilizer nitrogen to supplement foregone manure ni~ogen.

As phosphorus is relatively immobile in soil compared to nitrogen,
timing of application is less critical in BMP development for phosphorus
than nitrogen. However, methods of phosphorus application are impor-
tant. Rotational applications of phosphorus designed to streamline fertil-
izer operations may leave large amounts of available phosphorus in the
surface, and should be avoided in areas of the landscape at risk of erosion
or surface runoff. Efficient management of phosphorus amendments to
softs susceptible to phosphorus loss involves the subsurface placement of
fertilizer and manure away from the zone of removal in surface runoff,
and the periodic plowing of no-till soils to redistribute surface phosphorus
accumulations throughout the root zone. Both practices may indirectly
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reduce the loss of nitrogen and phosphorus by increasing crop uptake
and yield, which affords a greater vegetative protection of surface soil
from erosion. However, these measures are often unrealistic for a farmer
to implement. For example, subsurface injection or incorporation in rocky
soils may be difficult, and without manure storage, farmers who contract
out the cleaning of poultry houses will have little flexibility for when
manure or litter is applied.

Manure Management

As discussed in Chapter 5, animal wastes are a major part of the
nutrient over-enrichment problem, and management efforts are compli-
cated by the long distances that feedstocks are transported. Managing
nutrients from manure is often more difficult than from fertilizer, due to
uncertainties in initial composition (e.g., ration, animal age, etc.), losses
during storage or handling (e.g., ammonia volatilization), uncertainties of
application rates (e.g., uncalibrated spreaders, uneven applications), diffi-
culty in spreading manure to a growing crop without causing crop dam-
age, greater gaseous nitrogen losses with manure after application, and
time pressures producers face because of weather uncertainties.

It is also important for manure management to know the appro~-
mate decomposition rate of the organic nitrogen, so as to minimize nitro-
gen loss in groundwater. This is generally estimated as a decay series for
the particular type of manure. An example of a decay series for solid beef
manure would be 40 percent mineralized the first year, 25 percent of the
remaining nitrogen the next year, 6 percent the next year, and so on
(Gilbertson et al. 1979).

The last step is to calibrate the manure spreader. Obviously it does
little good to know the crop nitrogen need, the manure composition, the
likely ammonia loss, and the decomposition rate, if one cannot apply the
calculated rate of manure accurately. Manure spreader calibration pro-
grams in Maryland and Pennsylvania frequently find that farmers are
applying two to five times more manure than they originally estimate.
Educational materials for spreader calibration can significantly improve
manure nitrogen utilization, and further improvements could be obtained
with monitoring or incentives.

Farm advisors and resource planners now recommend testing manure
for nitrogen and phosphorus, and soils for phosphorus, prior to land
application of manure. However, nitrogen-based manure management
plans are still based on crop needs. Without these determinations, farm-
ers and their advisors can underestimate the fertilizer value of manure.
Soil test results can also demonstrate the positive and negative long-term
effects of manure use and the time required to build-up or deplete soil
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nutrients. For instance, they can help a farmer identi~ the soils in need of
fertilization, those where moderate manure applications may be made,
and those fields already containing excess nitrogen and phosphorus
where manure should not be applied.

Commercially available manure amendments, such as slaked lime or
alum, can help in manure management. Such amendments can decrease
ammonia volatilization, which can significantly affect export to estuaries
(Chapter 5), and at the same time lead to improved animal health and
weight gains. Amendments can also decrease the solubility of phosphorus
in poultry litter by several orders of magnitude and decrease dissolved
phosphorus, metal, and hormone concentrations in surface runoff at least
10 fold (Moore and Miller 1994; Moore et al. 1995; Shreve et al. 1995;
Nichols et al. 1997). Perhaps the most important benefit of manure amend-
ments for both air and water quality would be an increase in the
nitrogen:phosphorus ratio of manure, by reducing nitrogen loss because
of ammonia volatilization. An increased nitrogen:phosphorus ratio of
manure would more closelv match crop nitrogen and phosphorus
requirements.

One approach to better manure management would be to establish a
mechanism to facilitate movement of manures from surplus to deficit
areas. At present, manures are rarely transported more than 10 miles
from where they are produced. But mandatory transport of manure from
farms with surplus nutrients to neighboring farms where nutrients are
needed would face several significant obstacles. First, it must be shown
that manure-rich farms are unsuitable for manure application, based on
soil properties, crop nutrient requirements, hydrotogF, r, actual nutrientmovement, and proximity‘ of sensitive water resources. Second, it must

be shown that the recipient farms are more suitable for manure applica-
t-ion. The greatest success with re-distribution of manure nutrients is
likely to occur when the general goals of nutrient management set by a
national (or state) government are supported by consumers, local govern-
ments, the farm communi ,ty, and the livestock industrv involved. This
may initially require incentives to facilitate subsequent transport of
manures from one area to another.

This may be a short-term alternative if nitrogen-based management is
used to apply the transported manures. If this happens, soil phosphorus
in areas receiving manures eventually may become "excessive." To date,
however, large-scale transportation of manure from producing to non-
manure producing areas is not occurring. The main reasons for this are
the high transportation costs and concern that avian diseases will be trans-
ferred from one farm (or region) to the next. Consequently, there is a
need to develop a means to ensure the biosecurity of any manure trans-
portation network that is developed, and in general to seek ways to over-
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come existing obstacles to better manure management (e.g., incentives
and disincentives).

Composting is another potential management tool to improve manure
distribution. Although composting tends to increase the phosphorus con-
centration of manures, the volume is reduced and thus transportation
costs are reduced. Additional markets are also available for composted
materials. Finally, there is interest in using some manures as sources of
bioenergy. For example, dried poultry litter can be burned directlv or
converted by pyrolytic methods into oils suitable for use to generate
electric power. Liquid wastes can be digested anaerobically to produce
methane that can be used for heat and energy. As the value of clean water
and cost of sustainable manure management is realized, it is expected that
alternative entrepreneurial uses for manure will be developed, become
more cost-effective, and, thus, create expanding markets. Research is
needed to speed the development of these types of technologies and
approaches.

Transport Management

Once water and sediment begin to move in the landscape, taking with
them the phosphorus originally applied as fertilizer and/or manure, the
quantities that reach the stream can be reduced by any feature that slows
flow and/or encourages infiltration or sediment trapping. Such transport
management measures include terracing, contour tillage, cover crops,
buffer strips, riparian zones, and impoundments. These transport mea-
sures are generally more efficient at reducing particulate phosphorus
rather than dissolved phosphorus. However, such approaches only work
where subsurface p~thways of phosphorus loss are unimportant. Further-
more, by encouraging infiltration of surface runoff, which mav be
enriched with phosphorus, the problem is simply translated from surface
to subsurface delivery. While uptake by plant roots and adsorption onto
soil particles may delay the delivery of phosphorus to surface waters,
such mechanisms may be ineffective in soils with a high hydraulic con-
ductivity (e.g., sands) or where macropore or drain_flow is important.

For nitrogen, losses can also be reduced by improved water manage-
ment, including adoption of controlled drainage or sub-irrigation methods,
switching from furrow irrigation to surge irrigation or sprinkler irrigation
with fertigation, and the use of irrigation scheduling techniques (Skaggs
and Gilliam 1981). Nitrate losses can also be reduced by control of water
table depth by managing tile drain spacing and depth and by control
structures on the tile drain outlets, to limit tile flow when the potential for
nitrate mav be greatest (Gilliam et al. 1979; Kladivko et al. 1991; Zucker
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and Brown 1998). Moving the runoff through anoxic sediments (e.g., in
wetlands) can also help remove nitrogen through denitrification.

Careful selection of the type and sequencing of crops in a rotation,
taking into account the timing and position in the soil profile of residual
nitrate, rooting depth, and soil-water movement, can maximize nitrogen-
use efficiency and minimize nitrate leaching potential (Sharpley et al.
1992). Crop cover during the period of agricultural runoff will therefore
reduce losses of both nitrogen and phosphorus. For nitrogen, the critical
period is autumn, to allow plants to take up nitrogen mineralized in soils
after harvest. In temperate regions, autumn-sown cereals usually do not
take up much nitrogen before winter. However cover crops established
immediately after harvest (and killed in winter or early spring) can be
highly effective (Shepherd and Lord 1996). Data from farms within the
United Kingdom Nitrate Sensitive Areas Scheme show that such crops
are compatible with commercial farming systems, relatively inexpensive
to manage, and can reduce nitrate losses by about 50 percent (Sharpley
and Lord 1998).

For phosphorus, crop cover at any time during the period when a~i-
cultural runoff can occur will help protect against total phosphorus loss
but will be less effective against losses of dissolved phosphorus (Sharpley
and Smith 1991). Crop residues can be as effective as crop cover in reduc-
ing erosion or surface runoff, and hence protecting against phosphorus
loss. Equally, anything that keeps the surface rough, such as plowing, can
be effective. However creation of fine seedbeds, as are required for winter
cereals, has been shown to increase erosion. This is especially the case
where cultivations are up-and-down slopes.

Cultivation may promote mineralization of nitrate, especially where
plant residues with high nitrogen content are present. Thus, delaying
autumn plowing can reduce leaching losses. Cereal straw, conversely,
because of its high carbon:nitrogen ratio, may actuallv reduce leaching
losses slightly by using soil nitrate in the early stages of decomposition.

Riparian zones play an important role in reducing non-point sources
of nitrogen and phosphorus, can increase wildlife diversity and numbers,
and improve aquatic habitat and diversity via shading. In addition to
acting as physical buffers to sediment-bound nutrients, plant uptake cap-
tures nitrogen and phosphorus, resulting in a short-term accumulation of
nutrients in non-woody biomass as well as a long-term accumulation in
woody biomass (Peterjohn and Correll 1984; Fail et al. 1986; Correll and
Weller 1989; Groffman et al. 1992). Even more importantly, denitrification
of nitrogen in riparian zones is a significant mechanism for decreasing
nitrogen (Jacobs and Gilliam 1985; Pinay et al. 1993). Denitrification rates
of 30 to 40 kg N ha-1 y-1 have been measured for natural riparian forests in
the United States. Most denitrification occurs in the top 12 to 15 cm of the
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soil. Within a riparian zone, the fastest rates occur at the riparian-stream
boundary where nitrate enriched water enters organic surface soil (Cooper
1990).

The effectiveness of riparian zones as nutrient buffers can vary sig-
nificantly. For instance, the route and depth of subsurface water flow
paths though riparian areas can influence nutrient retention. Riparian
zones are most efficient when sheet flow occurs, rather than channelized
flow. The key to successful denitrification in riparian wetlands is for the
water to flow (not too quickly) through the surface laver of waterlogged,
wetland soils, where denitrification is fed by the high input of organic
carbon from the wetland plants and where oxygen is low to zero.

In several locations of the coastal plain of the Chesapeake Bay water-
shed, average annual terrestrial boundary nitrate concentrations of 7 to 14
mg NOB-N 1-1 decrease to I mg NOB-N 1-1 or less in shallow groundwater
near streams (Lowrance et al. 1995). However, in the same area, a single
site with a nitrate concentration of 25 mg NO3-N 1-1 at depth had a con-
centration of 18 mg NO3-N 1-1 in shallow groundwater at the stream.
Lowrance et alo (1984b), who estimated annual denitrification rates to
average 31 kg N ha-1 yr-1 in the top 50 cm of soil, measured denitrification
rates between 1.4 kg N ha-1 yr-1 in a riparian zone adjacent to an old field
(which received no fertilizer) to 295 kg N ha-~ yr-1 under conditions of
high nitrogen and carbon subsidies. Such results illustrate the potential
for denitrification in riparian zones, the high spatial variability that can be
expected, as well as the importance of carefully managing riparian areas.

Usually, farm nitrogen inputs can be more easily balanced with. plant
uptake than can phosphorus, particularly where confined animal opera-
tions exist. In the past, separate BMP strategies for nitrogen and phos-
phorus have been developed and implemented at farm or watershed
scales. Because of differing chemistry and flow pathways of nitrogen and
phosphorus in soil and through the watershed, these narrowly targeted
strategies often are in conflict and lead to compromised water quality
remediation. For example, basing manure application on crop nitrogen
requirements to minimize nitrate leaching to groundwater increases soil
phosphorus and enhances potential phosphorus surface runoff losses. In
contrast, reducing surface runoff losses of phosphorus via conservation
tillage can enhance nitrate leaching (Sharpley and Smith 1994).

Nitrogen and phosphorus transport management strategies may dif-
fer because nitrogen losses can occur from any location in a watershed,
while areas prone to surface runoff contribute most to phosphorus loss.
Nitrogen also volatilizes to the atmosphere, whereas, phosphorus does
not. Hence, remedial strategies for nitrogen may be applied to the whole
watershed, whereas the most effective phosphorus strategy would be a
combination of simple measures over the whole watershed to avoid
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excessive nutrient buildup, thereby limiting losses in subsurface flow,
and more stringent measures to the most vulnerable sites to minimize loss
of phosphorus in surface runoff. Thus, BMPs must consider both nitro-
gen and phosphorus sources and export pathways at farm and watershed
scales.

Implementing Remedial Measures

Since the earlv 1980s, several studies have investigated the long-term
(7 to 10 yr) effectiveness of BMPs to reduce nitrogen and phosphorus
export from agricultural watersheds (National Water Quality Evaluation
Project 1988; USDA and ASCS 1992; Goldstein and Ritter 1993; Richards
and Baker 1993; Bottcher and Tremwell 1995). These studies quantified
nutrient loss prior to and after BMP implementation or attempted to use
untreated watersheds as control. Overall, these studies showed BMPs
reduced nutrient export. However, it is evident that several factors are
critical to effective BMP implementation. These factors include targeting
watersheds that will respond most effectively to BMPs, identifying criti-
cal source areas of nutrient export, as well as accounting for both water-
shed and estuary response time and equilibration (capacity to buffer
added nitrogen and phosphorus).

The time of watershed or estuary response to BMP implementation is
particularly important for phosphorus, due to its long residence time in
ecosystems, compared to nitrogen. Watersheds may become saturated
with phosphorus where animal feeding operations are concentrated
(Lander et al. 1997; USDA and EPA 1999). Studies have shown that even
where phosphorus applications are stopped, elevated soil phosphorus
can take up to 20 years to decline to levels at which crops will respond to
applications (McCollum 1991). Also, internal recycling of phosphorus in
estuarine sediments can supply sufficient phosphorus to maintain
eutrophic conditions in phosphorus-sensitive waters.

Watershed Identification and Cost-Effectiveness

Because resources are limited, local decisionmakers often focus man-
agement efforts on those watersheds that will provide the greatest reduc-
tion in nitrogen and phosphorus loss following BMP implementation.
Otherwise, overall nutrient inputs to an affected waterbody may not be
decreased sufficiently. Similarly, farmers make decisions about on-farm
management approaches based on cost-effectiveness, which is affected by
many things.

Model simulation and field studies provide data illustrating that the
cost-effectiveness of BMPs varies (Table 9-2). Although protection of
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TABLE 9-2

Phosphorus Loss Cost-Effectiveness
Best Management Practice (kg ha-1 yr-1) ($ kg P saved-1)

None 10.0
Contour cropping 6.3 1.7
Terraces 3.2 4.7
Conservation tillage 3.9 0.8
Vegetative buffer areas 2.5 1.1
Manure management 2.8 3.3
All BMPs 1.8 4.9

TABLE 9"-2 Cost-effectiveness of BMPs for reducing phosphorus losses from con-
tinuous corn with a 5 percent slope and 140 kg P ha"1 vr-1 manure broadcast.
Conservation tillage achieves significant phosphorus control with good cost-
effectiveness, while manure management is less cost-effective (modified from
Meals 1990).

riparian areas with buffers and manure management can reduce runoff
phosphorus more than tillage management, conservation tillage is often a
more cost-effective measure. These generalized examples emphasize the
need to determine the load reduction required for a given watershed and
waterbody to select appropriate BMPs. Clearly, construction of terraces,
which are initially expensive, may in some cases be a viable option. How-
ever, careful selection and integration of different practices can improve
overall cost-effectiveness. Cost-effectiveness includes the cost of land
taken out of production.

In another example, Meals (1990) evaluated the effect of several ma-
nure BMPs on phosphorus export from two watersheds in the LaPlatte
River basin draining into Lake Champlain, Vermont. BMPs included
barnyard runoff control, milkhouse waste treatment, and construction
and use of manure storage facilities. Phosphorus losses were lower than
before BMPs. For both watersheds, barnyard runoff control resulted in
the greatest reduction in phosphorus export and was the most cost-
effective BMP (Table 9-3). The results of this simple cost-effectiveness
analysis have important implications for formulating remediation strate-
gies. If a watershed project was being developed with limited funding,
the cost-effectiveness analysis could help target a watershed that would
provide the greatest impact for the money invested (Meals 1990). For
instance, if a choice had to be made between the two Vermont watersheds
shown in Table 9-3, watershed 1 would have been selected based on
better cost-effectiveness ratios.
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TABLE 9-3

Watershed 1 Watershed 2

Phosphorus Phosphorus
Reduction Effectiveness Reduction Effectiveness

Management (kg) ($ kg p-l) (kg) ($ kg P-l)

Barnyard runoff control 311 4 78 14
Milkhouse waste treatment 34 12 11 3 2
Waste storage facilitv 154 269 14 1,963
Total 567 77 103 282

TABLE 9-~ Comparison of cost-effectiveness of animal waste management BMPs
for two watersheds in the LaPlatte River Basin project, Vermont, 1980 to 1989
(modified from Meals 1990). Simple cost-effectiveness analvsis can be key to
helping farmers implement strategies that contribute the greatest benefits to wa-
tershed protection, and for targeting actions in watersheds where thev can have
the most impact.

If regional assessments are to identi~ critical source areas within
large regions, results obtained from experimental sites as well as model
estimates have to be scaled up. The accuracy of regional estimates depends
on how good our experimental results or models are and how reliable
available regional data are describing the factors governing nutrient trans-
port. In addition to regional assessments, models can be used to make
comparative studies on the effectiveness of different remedial measures.

Targeting Within a Watershed

Once an area has been selected for remediation, the next step is selec-
tion of appropriate BMPs. Using cost-effectiveness ratios like those out-
lined in Table 9-3, BMP implementation can be prioritized. For the exam-
pie of the two Vermont watersheds in Table 9-3, the most effective BMP
installation priority, would be barnyard runoff control, followed by milk-
house waste treatment, and then animal waste storage facilities. Without
careful targeting of critical nutrient source controls within a watershed,
BMPs may not produce the expected reductions in nitrogen and phospho-
rus export.

The importance of targeting BMPs within a watershed or basin is
shown by several studies in the Little Washita River watershed (54,000
ha) in central Oklahoma (Sharpley and Smith 1994). Nutrient export from
two subwatersheds (2 and 5 ha) were measured from 1980 to 1994, while
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BMPs were installed on about 50 percent of the main watershed. Prac-
tices included construction of flood control impoundments, eroding gully
treatment, and conservation tillage. Following conversion of conven-
tional-till (moldboard and chisel plough) to no-till wheat in 1983, nitrogen
export was reduced 14.5 kg ha-1 yr-1 (3 fold) and P loss 2.9 kg ha-1 yr-~ (10
fold) (Figure 9-1; Sharpley and Smith 1994). A year later, eroding gullies
were shaped and an impoundment constructed in the other subwatershed.
Both nitrogen and phosphorus loss decreased dramatically (5 and 13 fold,
respectively) (Sharpley et al. 1996). There was no effect of BIVIP imple-
mentation, however, on phosphorus of nitrogen concentration in flow
from the main Little Washita River watershed (Figure 9-1). A lack of
effective targeting of BMPs and control of major sources of phosphorus
and nitrogen export in the Little Washita River watershed contributed to
no consistent reduction in watershed export of phosphorus or nitrogen.

Apparently, there is a minimum threshold level of implementation
that must be achieved before a significant response to BMPs occurs. For
instance, in the LaPlatte River Basin, Vermont example (Meals 1990), ani-
mal waste control measures were implemented during the earlv 1980s.
These BMPs included control of barnvard runoff, mfl "khouse waste treat-
ment, and construction of waste storage facilities. However, there was no
apparent reduction in either dissolved or total phosphorus concentration
in runoff with increasing percent of animals in a watershed under a BMP
(dashed lines; Figure 9-2). If the runoff phosphorus values for watersheds
where less than 50 percent of the animals were under BMPs are not con-
sidered, then both dissolved and total phosphorus in runoff were de-
creased significantly. The low values of implementation (less than 42
percent) represent the initial years of land treatment when BMP imple-
mentation was incomplete.

Selecting a Best Management Practice

The cost-effectiveness of BMPs for reducing nitrogen and phosphorus
loss varies with both types of practice and among watersheds.
Remediation strategies are ongoing processes, in which BMP selection
and operation should .be reevaluated regularly to optimize nutrient export
reductions.

Research into the effectiveness of BMPs has shown that thev can be
successful in reducing overall loads, but will not necessarilv be adequate
during extreme snowmelt or rainfall events. For instance, Meals (1990)
studied BMPs in an agricultural watershed leading to Lake Champlain,
which is sensitive to phosphorus loadings. Surprisingly, this analysis
showed an increase in phosphorus export from the Mud Hollow Brook
watershed following BMP implementation (Figure 9-3). Further analysis
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FIGURE 9-2 Mean annual phosphorus concentration in watershed runoff as a
function of the percentage of watershed animals under BMPs in the LaPlatte
River basin, Vermont (modified from Meals 1990).
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FIGURE 9-3 Effect of BMP implementation on total and dissolved phosphorus
loss from Mud Hollow Brook watershed, Vermont, 1985 to 1989, with and with-
out inclusion of extreme flow events. Positive values indicate an increase in
phosphorus loss and negative values and decrease in phosphorus loss with BMP
implementation {modified from Meals 1990).
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revealed that annual phosphorus export was dominated by one or two
extremely high flows (greater than the 95th percentile of all recorded
stream flows) that were generally associated with snowmelt or intense
rainfall events (Meals 1990). These few extreme events had a dramatic
effect on the overall assessment of BMP impact on phosphorus export.
When these events were not included in the analysis, BMPs reduced dis-
solved and total phosphorus export as anticipated. Effective remediation
strategies should consider such extreme events in situations where thev
can dominate phosphorus export.

Incentives for BMP Adoption

As noted in Chapter 8, policies to promote source reduction can be
based on either a voluntary approach or a regulatory, approach. A volun-
tary approach has the advantage of promoting a more cooperative envi-
ronment for encouraging adoption of, for example, BMPs. However, if
the voluntary approach involves significant subsidies or cost-sharing to
induce adoption, it will require the regulator or manager to raise funds to
finance the subsidies and will generally result in product prices that do
not fully reflect the total cost of production (including environmental
costs). Nonetheless, voluntary approaches have been used successfullv to
promote source reduction and recent experience suggests these approaches
could play an important role in reducing nutrient loadings.

There are several sources of technical assistance and financial pro-
grams to help defray the costs of constructing or implementing BMPs
(EPA 1998e). Some of these sources are Conservation Technical Assis-
tance, Conservation Reserve Program, Environmental Quality Incentives
Program, Special Water Quality Incentives, Wetland Reserve Program,
and Wildlife Habitat Incentive Program. Also, stakeholder alliances have
been developed among state, federal, and local groups, producers, and
the public to identify problems, focus resources, and implement BMPs in
Chesapeake Bay and the New York City watershed, for example.

ATMOSPHERIC SOURCES

As discussed in Chapter 5, atmospheric deposition is a significant
source of nitrogen loadings to some estuaries and other coastal waters,
particularly in the northeastern United States. The deposition can be
directly to the surface of the waterbody or onto the watershed with sub-
sequent export to the estuary. This nitrogen deposition onto the water-
shed with export to downstream waters is more important than deposi-
tion directly onto the waterbody for many estuaries where the ratio of
watershed area to estuary area is high. Both deposition of ammonia/
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ammonium and of oxidized nitrogen compounds can be important.
(NOTE: Deposited oxidized nitrogen compounds are denoted NOv as
opposed to NOx, which denotes emitted compounds.) In the United
States, most of the ammonium deposition comes from agricultural sources,
particularly from animal wastes but also from volatilization of fertilizers,
while the oxidized nitrogen comes principally from the combustion of
fossil fuels.

For nitrogen deposition directly onto the water surface of an estuarv,
reductions in the sources of nitrogen to the atmosphere are the only pos-
sible approach to control. For nitrogen deposition onto the watershed,
reductions in sources to the atmosphere may still be the easiest and most
effective approach for control, but other options are possible, such as
encouraging denitrification in riparian wetlands (discussed earlier in the
context of controlling nitrogen runoff from agricultural fields), managing
the composition of tree species in forests so as to reduce nitrogen export,
and treating runoff from urban streets (where atmospheric nitrogen depo-
sition is particularly high).

The reduction of atmospheric ammonium deposition requires better
management of animal wastes to decrease the volatization of ammonia to
the atmosphere, as is discussed earlier in this chapter. For the deposition
of oxidized nitrogen compounds, the emission of nitrogen oxides (NOx)
must be controlled. In tropical areas, agricultural practices can also con-
tribute greatly to the emissions of these compounds, but in the United
States, most NOx emissions originate from the burning of fossil fuels.
These emissions originate from both point (stationary) and nonpoint
(mobile) sources. The primary stationary sources are electric utilities and
industrial facilities, while the primary mobile sources are motor vehicle
emissions. Nationally, NOx emissions rose rapidly with post-war eco-
nomic activity. However, due primarily to regulation of NO× emissions
under the Clean Air Act, national emissions have been roughly constant
since 1980 (EPA 1999c).

Reduction in atmospheric nitrogen deposition is directly related to
reductions in NO× emissions. NO× emissions can be reduced either bv
burning less fossil fuel or by removing NOx from the combustion exhaust.
For mobile sources, reductions in fossil fuel consumption can result from
a number of different mechanisms (e.g., Calvert et al. 1993; Krupnick
1993). One obvious mechanism is a reduction in the number of vehicle
miles driven. Incentives to reduce mileage can be created through pro-
motion of mass transit or car pooling. Individuals can be expected to
make transportation mode choices by comparing a number of factors,
including convenience and price. The more expensive car travel is, the
less individuals are likely to use it. Thus, incentives for either reductions
in overall travel or for switching to alternative transportation modes can
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be created through increases in the price of gasoline (Haughton and Sarkar
1996; Goldberg 1998). Gasoline prices can be increased through increases
in gasoline taxes. However, the effectiveness of a tax depends on the
responsiveness of demand to price increases. Empirical evidence sug-
gests that demand is relatively unresponsive to price increases in the
short run, although the responsiveness is greater in the long run (Espey
1998).1 Thus, while gasoline taxes may generate significant revenue that
can be used to finance pollution abatement, it is likely that the tax increase
would have to be large in order to induce a significant change in driving
behavior. Such a large price increase could have undesirable distribu-
tional consequences, since gasoline taxes are generally thought to be
regressive (Chernick and Reschovsky 1997).

A second potential mechanism for reducing fuel consumption is
increasing miles per gallon of fuel (i.e., increasing the fuel efficiencv of
cars). This is the aim behind the Corporate Average Fuel Efficiencv
(CAFE) standards (Goldberg 1998). Overall reductions in the cost of meet-
ing these standards can be achieved bv allowing firms to average emis-
sions across their fleets or to trade emissions with other firms (Kling
1994).2 A requirement that all vehicles meet a common emission stan-
dard in terms of grams per mile suggests that improvements in fuel
economy per se may not generate reductions in vehicle emissions (NRC
1992). Although this is true for new cars (Khazzoom 1995), a recent studv
by Harrington (1997) finds that, as cars age and the emission control
equipment breaks down, better fuel economy is strongly associated with
low emissions, at least for CO and HC. If vehicle emissions in fact vary
considerably by year, make and size (Kahn 1996), reductions in total emis-
sions can be achieve~ by changing the composition of the existing auto-
mobile fleet. Incentives can be provided for earlv retirement of high-
emission vehicles (Alberini et al. 1995, 1996). Reductions of this t.vpe may,
however, be offset by emission increases due to the increased popularity,
of high-emission sport utility vehicles, which are currently subject to less
stringent emission restrictions than passenger cars (0.7 grams per mile
versus 0.4 grams per mile for passenger cars).

Reductions in fossil fuel consumption can also result from the devel-
opment and use of vehicles that rely on alternative power sources, such as
methanol (Krupnick and Walls 1992; Michaelis 1995; Hahn and Borick
1996; Kazimi 1997) or ethanol (Michaelis 1995; Rask 1998). Given current
markets conditions, these alternatives do not appear to be very cost-

1The greater long run responsiveness is due to the impact that higher prices have on
automobile purchases. As consumers replace their automobiles, higher gasoline prices can
encourage them to purchase more fuel efficient cars.

2See Chapter 8 for a discussion of the economic implications of allowing firms to trade
pollution allowances.
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effective and hence are unlikely to be adopted voluntarily. If these sources
are preferred from a social point of view, based on a full cost accounting
that includes the environmental costs of alternative fuels, some mecha-
nism for inducing private adoption would be required.

An alternative to reducing NO× emissions through reductions in fuel
consumption is to remove NO× from vehicle exhaust through the use of
catalytic converters. However, the continued effectiveness of these devices
requires inspection and maintenance, and existing vehicle inspection
programs have recently been subject to criticism for failure to provide
consumers with incentives to maintain vehicles to minimize emissions
(Hubbard, T. 1997, 1998).

For ~tationary sources, emissions from fossil fuel consumption can be
reduced by reducing output (e.g., reducing the amount of electricity gen-
erated), or bv switching to alternative fuels (e.g., nuclear or renewable
sources such as hydroelectric power). To avoid shortages, reductions in
electrici .ty output would have to be accompanied by reductions in demand,
either through price increases or other energy consen-ation measures. As
with gasoline demand, the effectiveness of these programs depends on
how responsive consumers are to electricity price increases and incen-
tives for conservation (Silk and Joutz 1997; Wirl 1997). Alternatively,
emissions can be reduced through the use of pollution control equipment
such as flue-gas desulfurization equipment (scrubbers).

Since there are a number of different ways in which stationary or
point sources of NOx can be reduced, cost-effective policies must have the
flexibility to allow firms to achieve reductions with the least cost. This
type of flexibility is not provided when regulations mandate the installa-
tion of certain pollu4-ion control devices (e.g., scrubbers). As a result,
technology standards of this type do not achieve emission reductions at
least cost. Fullerton et al. (1997) estimated that the cost of compliance
under a "forced scrubbing" policy is almost five times the minimum that
is possible under the Clean Air Act Amendments. Increased flexibility
can be provided through the use of emission taxes, performance stan-
dards, or tradable permits (Baumol and Oates 1988; Burtrow 1996; see
related discussion in Chapter 8). However, in designing flexible policies,
the impact of other market distortions, such as imperfect competition or
public utility regulation, must be considered. Failure to account for these
distortions can result in flexible policies that are actually less economi-
cally efficient than more rigid regulations (Besanko 1987; Fullerton et al.
1997).

To date, policies designed to reduce NO× emissions have stemmed
not from concerns about excess nutrient loadings to waterbodies, but
rather from the other environmental impacts of NO× emissions. For exam-
ple, NO× is a precursor to the formation of ground level ozone or photo-
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chemical smog (NRC 1991a; U.S. Congress 1991). Ozone is formed when
nitrogen oxides and volatile hydrocarbons react in the presence of sun-
light. In addition, NO× is thought to be a contributor to acid rain (NRC
1986). Because of concerns about the health effects of ozone, considerable
attention has been focused on efforts to reduce NO× emissions. While not
designed specifically to reduce nutrient loadings to waterbodies, these
efforts can be expected to have eutrophication-related benefits as well.

Concerns about the transboundarv nature of ground level ozone led
in 1995 to the formation of the Ozone Transport Assessment Group, with
representatives of 37 eastern states, the District of Columbia, Environ-
mental Protection Agency (EPA), and stakeholder groups. The Ozone
Transpoi:t Assessment Group recommended the need for further NO.~
reductions to reduce ozone, and, in response, EPA finalized the NOx State
Implementation Plan Call in 1998. This regulation limits summer NOt
emissions for 22 states and the District of Columbia, and requires states to
amend their State Implementation Plans to ensure that NO× budgets are
met. As part of this, EPA advocated the adoption of a nitrogen trading
program. EPA also noted the potential need for Federal Implementation
Plans if states fail to meet their obligations under the State Implementa-
tion Plan provisions. The 1990 Clean Air Act Amendments required addi-
tional NO× control as well. Under the Amendments, both existing and
new or modified sources are required to meet certain technology stan-
dards, which differ depending on whether the faciliD~ is located in an area
that meets the current ozone standards. As noted above (Chapter 8), in
the absence of other market distortions, technology standards are gener-
ally not cost-effective policies, since they do not allow firms flexibilitv to
meet emission reduction goals in a least cost way. In addition, since these
regulations target summer emissions, their impact on atmospheric depo-
sit-ion of nitrogen is limited to that period. Efforts to control emissions on
a year-round basis are necessary for eutrophication-reduction benefits,
particularly because of time delays between when nitrogen is deposited
onto a watershed and when it is exported downstream to estuaries.

EPA has also sought further reductions in NOx emissions from new
or reconstructed sources. In September of 1998, EPA was forced to final-
ize a standard for fossil-fuel fired utilities and industrial boilers for which
construction or modification was begun after July 9, 1997. EPA projects
that this standard will reduce NOX emissions from new sources bv
approximately 42 percent (EPA 1999c).

Federal initiatives have also had a significant impact on motor vehicle
emissions of NO×. The effect comes through regulations relating both to
fuel economy and to tailpipe emissions. As noted above, the Corporate
Average Fuel Economy program was created to establish vehicle manu-
facturers’ compliance with fuel economy standards set by Congress in
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1975 (EPA 1991c). Manufacturers’ cars and light trucks must meet mini-
mum miles per gallon standards or face monetary damages from the
Department of Transportation (see Section 508 of the Motor Vehicle Infor-
mation and Cost Savings Act). The Corporate Average Fuel Economy
values are sales-weighted averages of fuel economv test results. In addi-
tion, motor vehicle emissions standards (i.e., limits on allowable grams of
emissions per mile) are set by the Clean Air Act. The current standard for
NOx for cars is 0.4 grams per mile (EPA 1994), with a higher standard for
light duty trucks. EPA’s Tier 2 Report to Congress found the need for
more stringent standards in order to meet and maintain the National
Ambient Air Quality Standards for both ozone and particulate matter
(EPA 1998a).

In summary, atmospheric sources of nitrogen constitute a significant
(in some cases, the major) source of nutrient loadings to many estuaries.
There are a number of federal and regional initiatives currently under
wav that are designed to reduce emissions of NO× from both stationary
and mobile sources. The impetus for these policies has come primarily
from concerns about the contribution of NOx to other pollution problems,
such as ground level ozone and acid rain. Nonetheless, to the extent that
these policies are effective in reducing NOx emissions, they will reduce
eutrophication as well. This additional benefit of NOx emission reduc-
tions strengthens the case for stringent NO× control. However, controls
that target only summer emissions will be less effective in reducing atmo-
spheric deposition and eutrophication than year-round controls. A rec-
ognition of the importance of atmospheric deposition as a nitrogen source
to coastal and other water bodies would provide a rationale for year-
round controls.

URBAN SOURCES

Urban sources of nutrients can be significant in some watersheds and
coastal water bodies. These urban sources, and particularly wastewater
discharges, were thoroughly discussed in an earlier NRC report (NRC
1993a). Therefore, in this report we only briefly discuss the control of
these discharges.

Urban Point Sources

Treated Municipal Waste

Standards for treated municipal wastewater set goals for biochemical
oxygen demand and total suspended solids. In most cases, these goals
are achieved through biologically-based secondary treatment processes.
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However, the 1977 Clean Water Act recognized the arg-urnent made by
coastal cities that these effluent standards might be too high for settings
where ocean currents disperse pollutants and result in minimal oxygen
depletion. For such coastal systems, nutrient releases are of much more
significance than biological oxygen demand. Thus, Section 301(h) of the
Clean Water Act established a waiver process by which municipalities
could avoid constructing full secondary treatment facilities if, on a case-
by-case basis, they could demonstrate compliance with a strict set of pol-
lution control and environmental protection requirements (NRC 1993a).
Some cities, such as San Diego, have been able to use the waiver process.
Others, such as Boston, have not.

The "goal of secondary treatment is primarily to reduce solids and
organic oxygen demand (Table 9-4). Communities that have bans on
phosphate detergents typically enjoy a reduction of approximately 32 and
39 percent on total phosphorus and orthophosphate concentrations,
respectively, in domestic wastewater (WEF 1998). Biologically-based sec-
ondary treatment typically reduces total nitrogen bv approximately 31
percent and total phosphorus by approximately 38 percent (NRC 1993a),
although national survey data indicate a wide range mav be observed in
practice (zero to 63 percent and 10 to 66 percent, respectively, for total
nitrogen and total phosphorus) (NRC 1993a). Hence, additional (tertiary)
treatment for removal of nutrients may be required for nutrient control.
Although less common, and rare in coastal areas, tertiary treatment is

TABLE 9-4

Before After Biologically

Constituent SedimentationSedimentation Treated

Total solids 800 680 530

Total volatile solids 440 340 220

Suspended solids 240 120 30

Volatile suspended solids 180 100 20

Biological oxygen demand 200 130 30

Ammonia nitrogen as nitrogen 15 15 24

Total nitrogen as nitrogen 35 30 26

Total nitrogen generation (kg/cap-yr) 3.4-5.0

Soluble phosphorus* 7 7 7

Total phosphorus* 10 9 8

*Before ban on phosphate detergents.

TABLE 9-4 Approximate composition of average domestic wastewater, mg 1-1
before and after sedimentation after biological treatment, showing relative reduc-
tions in components (Viessman and Hammer 1998).
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implemented in many locations in the United States. This usually takes
the form of additional phosphorus removal in freshwater systems and
nitrogen removal for nitrogen-limited coastal systems.

As described in NRC (1993a), nitrogen removal may be accomplished
by an extension of the conventional biological system to incorporate the
biochemical processes of nitrification and denitrification. Nitrification is
the oxidation of ammonia and organic nitrogen to nitrate nitrogen. The
process is mediated by the activity of a specialized class of bacteria that
can be grown in conventional activated sludge biological systems by
extending the biological solids residence time resulting in more complete
biodegradation of organic matter. Nitrogen removal is subsequently
obtained-by denitrification whereby the nitrate nitrogen is reduced to
nitrogen gas and then released into the atmosphere.

Biological phosphorus removal can be accomplished through the selec-
tion of high phosphorus content microorganisms, resulting in a greater
mass of phosphorus in the excess biological solids removed. Biological
phosphorus removal systems are more capital cost-intensive and less
operations and maintenance cost-intensive than alternative chemical
phosphorus removal systems, and their efficiencv can vary depending on
a number of factors. Consequently, biological phosphorus removal sys-
tems typically incorporate some degree of chemical addition (usually for
polishing). Additional physico-chemical mechanisms for nutrient
removal are also summarized in NRC (1993a).

Depending on the process employed, up to 97 percent of total nitro-
gen and 99 percent of total phosphorus may be removed from the waste
stream (Table 9-5). Biological treatment is more costlv both from a capital
and from an operatio_nal point of view, and is implemented only for wa-
ter-quality limited water bodies for which municipal loadings constitute
an important nutrient source (e.g., Tampa Bay for nitrogen, the Potomac
Estuary for phosphorus, and the Chesapeake Bay for both). Effects on
eutrophication can be dramatic, although as for most loading reduction
practices, several years may be required for the effects to become evident.

Treated Industrial Waste

Industries that discharge directly to receiving waters are requLred to
meet the same EPA National Pollutant Discharge Elimination System
requirements as municipalities. Nitrogen concentrations vary widelv
depending on the industry (Table 9-6), with most of the nitrogen in the
form of organic nitrogen (WEF 1998). The seafood industry, t,vpically
located in the coastal environment, can have high concentrations of total
nitrogen in its waste stream. Phosphorus concentrations are too depen-
dent upon the particular source to permit generalization in a table. Rela-

R0027106



TABLE 9-5

Nutrient
Removal

, Conventional Preceded by
Biological Conventional

Chemically Enhanced Secondary Biological Biological
Primary (CEPT) (%) Preceded by Secondary Secondary and

Conventional Convenlional Preceded by Convenlional Reverse
Primary (%) Low Dose 1 ligh Dose Primary ("/,,) CEI’T              ~ ~’’!,,q ....Primary (%) Osmosis (/,3

Suspended Solids
as mg 1-t TSS 41-69 60-82 86-98 89-97 88-98 94 99

BOD
as mg 1-1 BOD5 19-41 45-65 67-89 86-98 91-99 94 99

Nutrients
as mg 1-1 TN 2-28 26-48 0-63 NA NA 80-88 97
as mg 1~1 TP 19-57 44-82 10-66 83~91 83-91 95-99 99

TABLE 9-5 Typical removal capabilily percenlages for a range of waslcwalcr healment processes (NRC 1993a). NA = not
available; BOD = biological oxygen demand; CEPT -- chemically enhanced primary treatment.
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TABLE 9-6

Total Nitrogen

Industry. Mean (rag/L) Range (rag/L)

Meat Packing 52-115

Fish and Seafood
Catfish 34 21-51

Crab 100 62-147

Shrimp 222 168-276

Tuna 38

Co~nbined Poultry 15-300

Fruit and V.egetable Processing
Apples 3.9

Citrus fruits 21

Potatoes 5.5

Winery Wastewater 20 5-40

Chemical Industries
NH3_N (rag/L) 1270

NO3_N (rag/L) 550

TABLE 9-6 Nitrogen concentrations in wastewater derived from a range of in-
dustries (WEF 1998).

tively few industries employ advanced waste treatment for nutrient
removal. The focus at urban industries is often on pre-treatment for
targeted pollutants, such as heavy metals or other toxic constituents. The
wastewater is then sent to the publicly owned treatment works for further
treatment, where tertiary nutrient removal may or mav not occur.

Septic Tanks

Septic tanks for individual household treatment serve approximately
29 percent of the U.S. population (Novotny and Olem 1994) and often
result in wastewater discharged directly to the groundwater svstem. Sep-
tic tanks in the riparian zone of a coastal waterbody (e.g., from homes
along a beach) will discharge directly to the affected waterbody. Dis-
charge from septic tank systems is commonly estimated as 280 liters per
capita per day (1 cap-1 day-1) with typical effluent concentrations of 40 to
80 mg 1-1 for total nitrogen and 11-31 mg 1-1 for total phosphorus (Novotny
et al. 1989). Although a well-functioning septic svstem ~typically removes
most organic pollutants and phosphorus, the ammonia is rapidly oxi-
dized in the soil to nitrate-nitrogen that is not adsorbed by soils and
readily moves into the groundwater (Novotny et al. 1989). Hence, septic
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systems can contribute significant quantities of nitrate to riparian zones of
coastal waters in addition to their contributions upstream in the watershed.

Improvements to septic tank design to provide for nitrification-
denitrification can reduce nitrogen loadings. For instance, whereas con-
ventional septic systems remove 10 to 45 percent of total nitrogen, anaero-
bic up-flow filters remove 40 to 75 percent, and recirculating sand filters
remove 60 to 85 percent (EPA 1993a). These options ~typically involve a
recirculation loop or tanks in series, and it is possible to retrofit conven-
tional systems to improve denitrification performance. Other factors that
affect the degree of nitrogen removal include temperature and the density
of the soil in the septic tank fields.

Urban Diffuse Source Discharges

Urban diffuse nutrient sources include both runoff from streets and
storm sewers and combined sewer overflows. Because of the enormous
volume of runoff associated with rainfall, control of low concentrations of
nutrients in stormwater runoff may lead to improvements in nutrient
levels. In urban areas, overflows in older cities with combined sewer
systems have the potential for large, concentrated loadings at overflow
points. A mixture of stormwater and dry-weather sewage, combined
sewage generally contains higher nutrient concentrations than does storm-
water (Table 9-7). Hence, it is usually logical to control combined sewer
overflows before urban stormwater, although both types of discharges
are regulated under National Pollutant Discharge Elimination System
regulations (stormwater currently only for cities of greater than 50,000
population).

Sources of nutrients in urban runoff include automobiles, atmospheric
deposition (Chapter 5), erosion, deterioration of pavement and structures,
fertilizer application, and miscellaneous wastes. Excessive fertilizer
application can create especially high loads. For example, residential
stormwater runoff is thought to contribute as much as 30 percent of total
nitrogen loads to Sarasota Bay, Florida, largely related to excessive use of
lawn fertilizers (Camp, Dresser, and McKee, Inc. 1992; Sarasota Bav Na-
tional Estuary Program 1995).

A very large number of control options exist to help manage urban
nonpoint source runoff (Schueler 1987; Camp et al. 1993; EPA 1993a; NRC
1993a; Urbonas and Stahre 1993; Homer et al. 1994; Novotny and Olem
1994; ASCE and WEF 1998), and their efficiency for nutrient removal
varies widely. Passive treatment controls (,typically structural options)
include:
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t
TABLE 9-7

Concentrations
(rag/L)

Median
(50th 90th Coefficient

Constituent Reference Source Percentile) Percentile of Variation

TKN a Stormwater 1.50 3.30 0.50-1.00

NO2-N+NO3-N a Stormwater 0.68 1.75 0.50-1.00

Total N a Stormwater 2.20 5,00 0.50-1.00
TKN b Combined 6.50 10.30 0.60

sewage
NH3-N (ar~monia) b Combined 1.90 3.90 0.80

sewage
NO2-N (nitrite) b Combined 0.10 0.10 0.60

sewage
NO3-N (nitrate) b Combined 1.00 4.50 0.50

sewage
Total N b Combined 7.60 14.90 0.60

sewage
’ Soluble P a Stormwater 0.12 0.21 0.50-1.00

Total P a Stormwater 0.33 0.70 0.50-1.00

Ortho-P b Combined 0.80 1.10 0.40
sewage

Total P b Combined 2.40 7.90 0.70
sewage

TABLE 9-7 Nutrient characteristics of urban runoff and combined sewage. Deft-
nitions: TKN = Total Kjeldahl Nitrogen = organic-N + NH3-N. Total nitrogen =
TKN + NO2-N + NO3-N. Coefficient of variation = standard deviation/mean.
(a) is EPA 1983 and (b) is Driscoll and James 1987.

¯ vegetated areas (filter strips, swales, riparian vegetation);
¯ extended detention basins (dry between storm events);
¯ wet ponds (continuously filled);
¯ infiltration devices (ponds, trenches, swales, porous pavement);
¯ filters (biofilters, compost filters, sand filters); and
¯ constructed wetlands.

Pollutants in particulate or solid form are most amenable to treatment
(e.g., nitrogen or phosphorus organic forms). For example, retention
ponds ("wet ponds" with continual water storage) might remove 30 to 40
percent of total nitrogen and 50 to 60 percent of total phosphorus, with
removal increasing as the dissolved forms of nitrogen and phosphorus
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decrease (EPA 1983) (Table 9-8). Extended detention facilities dry out
between storms and are not effective for removal of dissolved nutrients
by biological mechanisms. However, such facilities can sometimes serve
multi-purposes as recreational areas when dry. Desig-n guidelines for
storage and other passive treatment control devices are provided in refer-
ences such as Schueler (1987), Camp et al. (1993), Urbonas and Stahre
(1993), and American Society of Civil Engineers and Water Environment
Federation (1998). Additional information may be found in Novotnv and
Olem (1994), EPA (1993b), Debo and Reese (1995), and Novotnv (1995).

Caution should be exercised when comparing urban BM~s on the
basis of removal efficiencies. It is often found that while influent quality
varies considerably, effluent quality exhibits a much smaller range
(Strecker et al. 1999). Thus, high removal efficiencies may result purely
from the fact that influent concentrations are high. Hence, BMPs might be
better characterized simply by effluent quality,. Alternatives for deter-
mining urban BMP performance effectiveness, based on a review of the
most complete data set currently available, are provided by Strecker et al.
(1999).

Natural wetlands are protected waters by law in the United States
and generally cannot be used for waste treatment, except sometimes for a
"polishing" purpose. Nonetheless, they provide manv functions that
enhance water quality (NRC 1991b), including acting as a sink for phos-
phorus, and facilitating denitrification by converting nitrate to nitrogen
gas. Their capacity for nutrient removal can be considerable (Mitsch and
Gosselink 1986). Hence, protection of coastal wetlands and tidal exchange
is an important water quality consideration for coastal waters. Manv
factors can act to impair the natural functions of wetlands, including the
drainage of wetlands for additional cropland, overgrazing, construction
of highways, channelization of an adjoining waterway, deposition of
dredged material, and excavation for ports and marinas (EPA 1993a).

TABLE 9-8

Total Suspended
Type of Pond Sediments Nitrogen Phosphorus

Extended detention basins 70-80 0 (dissolved) 0 (dissolved)
20-30 (total) 20-50 (totaB

Retention ponds 70-80 50-70 (dissolved) 50-70 (dissolved
30-40 (total) 50-60 (total)

TABLE 9-8 Comparison of nutrient removal percentages from well-designed
extended detention basins and retention ponds (EPA 1983).
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Measures for protection include: acquisition, protective zoning, applica-
tion of water quality standards to wetlands, education and training, inclu-
sion in comprehensive watershed planning, and restoration. Restoration
measures include: maintenance of a natural hydrologic regime, restora-
tion of native plant species, reduction of nonpoint source or other pollut-
ant inflows, and maintenance of historic wetlands sites (EPA 1993a).

Constructed wetlands function similarly to storage devices, and their
nutrient removal effectiveness depends upon the characteristics of the
inflow as well as hydraulic properties (e.g., avoidance of short-circuiting)
and vegetation types (Schueler 1992; Strecker et al. 1992; Urbonas and
Stahre 1993; Strecker 1996). Schueler (1992) indicates projected removal
rates for" total phosphorus and total nitrogen on the order of 40 to 60
percent and 20 to 30 percent, respectively. Actual monitoring of con-
structed wetland removal efficiencies yields a very large variability, (e.g.,
from -4 percent to 62 percent for NH3 and -4 percent to 90 percent for
total phosphorus) (Strecker et al. 1992; Urbonas and Stahre 1993; Strecker
1996). Nutrient removal efficiency depends strongly on the loading rate,
percentage solid material, site conditions (such as soils), and hvdraulic
conditions that might lead to short-circuiting or scour--which might
account for occasional negative removal efficiencies. Furthermore, Harper
et al. (1988) point out that systems designed for removal of nutrients
should avoid long detention times and stagnant conditions, both of which
can decrease oxidation reduction potential and pH and reduce the effi-
ciency of phosphorus removal. There is no clear advantage of constructed
wetlands over storage ponds for nutrient control apart from the public
appeal of wetland systems (Urbonas and Stahre 1993). Schueler (1992)
presented extensive design guidelines for constructed wetlands.

Maintenance is a critical concern for all stormwater management
facilities. When maintenance is poor, both quanti~, and quality control
effectiveness can be greatly diminished. It is important that operation
and maintenance costs be included during the planning and design of
BMPs. Robustness of a design is also a factor (ASCE and WEF 1998).
High robustness implies that when all the design parameters are correctlv
defined and quantified, the design has a high probability of performing as
intended. For instance, wet retention ponds have a high robustness for
removal of particulates and solids, but only a low to moderate robustness
for removal of dissolved constituents (ASCE and WEF 1998). The robust-
ness of extended detention basins and wetlands is moderate to high for
particulates. Wetlands have a low-moderate robustness for removal of
dissolved constituents while extended detention has none to low.

An additional number of structural controls exists for combined
sewers, most of which are designed to store sewage during a storm for
eventual treatment at the treatment plant or to divert only the cleanest
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water to receiving waters during a storm event (WPCF 1989; Moffa 1990;
EPA 1992, 1993b). The use of structural controls for combined sewer
overflow management often involves significant costs when applied in
dense, highly developed, older urban areas.

Most urban BMPs are designed to control parameters other than just
nutrients, such as heavy metals, solids, and oxygen demanding constitu-
ents. Hence, their design will also be predicated upon removal of these
other constituents, as well as for management of stormwater quantity.

A large number of nonstructural BMPs are available (ASCE and WEF
1998). In general, nonstructural BMPs emphasize source controls and
"good housekeeping". Many such options are routinelv implemented as
part of stormwater master plans in cities, although their effectiveness has
not generally been quantified, especially for nutrient control. Examples
include:

¯ public education;
¯ use of alternative products;
¯ vehicle use reduction;
¯ storm drain system signs (e.g., "dump no waste, drains to stream");
¯ spillage control;
¯ control of illicit connections to storm sewers;
¯ street cleaning and catchbasin cleaning;
¯ general maintenance;
¯ control of leaking sanitary sewers; and
¯ land use controls.

Overall, post-construction monitoring data is lacking so there is little
concrete evidence of the effectiveness of urban BMPs. Management prac-
tices are often implemented under the assumption that they will be effec-
tive in reducing the load of targeted pollutants, without anv follow up on
how well they actually perform. Hence, good design infor~nation is lack-
ing. In response to the need to assemble and evaluate available effective-
ness data, the American Society, of Civil Engineers is conducting such a
study for EPA (Strecker et al. 1999), due to be completed sometime in 2000
(Box 9-1). When finished, this study will provide a definitive statement
about the effectiveness of urban BMPs.

OTHER MITIGATION OPTIONS

Regional Stormwater Control Facilities

Location as well as type of BMPs play an important role in control of
nonpoint source runoff. For example, stormwater and combined sewer
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BOX 9-1
National Stormwater Best Management Practices Database

In response to the need for a centralized, easy-to-use, scientifically-sound tool
for assessing the appropriateness of stormwater runoff BMPs under various condi-
tions, the Urban Water Resoumes Research Council of the Amedcan Society of
Civil Engineers has entered into a cooperative agreement with the EPA to develop
a National Stormwater BMP Database (http://www.bmpdatabase.org). The long-
term goal of the project is to promote technical design improvements for BMPs and
to better match their selection and design to the local stormwater problems being
addressed. The database, which was released in late 1999, contains data from
BMP evaluations conducted over the past 15 years (ASCE and EPA 1999). Data-
base updates will be made available as additional BMP evaluation data are gathered.

overflow controls can be distributed at critical points throughout the
watershed, such as at discharge locations. Another option is to collect
nutrient-laden stormwater and control/treat it at a more centralized or
downstream location. Such a re~onal facility may have advantagessuch
as lower capital costs, reduced maintenance, and greater reliability (Stutler
et al. 1995). Alternatively, a regional collection system may be better from
the standpoint of the location of the receiving water discharge. For
instance, the City of San Francisco collects combined sewage in large
storage tanks placed along the Bav-side of the city. The combined sewage
is then pumped acros_s the dividing hills for treatment and discharge into
the Pacific Ocean in the southwest corner of the city. In this way, com-
bined sewer overflow loadings to San Francisco Bay are avoided, except
for very high storm events.

Hydrologic/Hydraulic Alterations in the Watershed

The history of human development is one of encroachment upon
wetlands and waterways, and loss of wetlands in coastal areas is substan-
tial. An outstanding example is the Kissimmee River system of central
Florida, which drains to Lake Okeechobee and ultimately, through the
Everglades system to Florida Bay. Although not a coastal system, Lake
Okeechobee has reacted to loss of upstream wetlands and attendant nutri-
ent filtering with massive eutrophication problems since flood control
facilities that straighten, narrow, and reduce the length of the river were
built in the 1960s (Koebel 1995; SFWMD 1998; Koebel et al. 1999). The
South Florida Water Management District is now working with the Corps
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of Engineers to restore wetlands for purposes of phosphorus removal
from the predominant inflow, the Kissimmee River. Restoration of the
wetlands themselves, as well as enhancement of hydraulic connections,
can provide a nutrient removal function that helps mitigate the overall
trend of increased loadings from tributary watersheds and growing urban
areas. Restoration of non-tidal wetlands as a management strategy has
received much attention for the Mississippi Basin (NOAA 1999b), and is
also a part of the Chesapeake Bay Program strategy.

Circulation Enhancement

Coastal developments, bridges, jetties, causeways, breakwaters, and
flood control structures often lead to altered circulation patterns in an
estuary. Reduced ocean exchange leads to lack of flushing, longer resi-
dence times, and more time for eutrophication processes to proceed. An
extreme example is finger canals (Figure 9-4) that support extensive resi-
dential development, a pattern that has now been prohibited in most
states. Finger canals lead to dead-ends and stagnant water, ripe for
eutrophication and other pollution hazards. In many cases, circulation
can be enhanced by tidal pumping promoted throug~ new connectivitv
via culverts, pipes, and bridges. Small differences in tidal amplitude at
multiple outlets, coupled with frictional resistance that depends on the
flow direction, can create a net circulation through a looped system.
Hence, where reduced flushing and increased residence time can contrib-
ute significantly to eutrophication problems, engineering alternatives mav
exist for mitigation through hydraulic controls. General guidance on
flushing characteristics of estuaries and implications for mixing, residence
times, and eutrophication potential can be found in references such as
Officer (1976), McDowell and O’Connor (1977), Fischer et al. (1979), and
Kjerfve (1988).

In Situ Biological Treatment Options

Eutrophication and other effects of nutrient over-enrichment in a
waterbody are affected in part by the grazing activi ,ty of animals--both
zooplankton and benthic filter feeders--on phytoplankton. The abun-
dance of zooplankton that feed on phytoplankton is in part regulated bv
the abundance of zooplanktivorous fish, and these in turn are regulate~t
in part by the abundance of higher predators (Carpenter et al. 1985). To
some extent, nutrient problems in lakes can be managed by managing the
populations of predatory fish, with the effect cascading down to zoo-
planktivorous fish, zooplankton, and then phytoplankton. The same prin-
ciples apply to estuaries and coastal waters (Ingrid et al. 1996). However,

R0027115



SOURCE REDUCTION AND CONTROL                                                                             305

FIGURE 9-4 Finger canals in the Port Charlotte, Florida area, in 1974. Systems of
canals with dead-ends have reduced circulation and flushing and can lead to
accumulation of pollutants and nutrients, with resultant eutrophication problems
(photo by W. Huber).

whereas lakes can be considered relatively closed svstems with regard to
fish populations, fish readily migrate between estuaries and coastal waters.
While fishery practices in coastal areas may have impacts on nutrient
enrichment in coastal areas, it would be exceedingly difficult to manage
this through manipulations of fishery populations.

Benthic filter feeders such as oysters, mussels, and many species of
clams can have a major influence on phytoplankton populations in coastal
waters (Lucas et al. 1997; Meeuwig et al. 1998). In fact, it has been sug-
gested that eutrophication of Chesapeake Bay is due in part to loss of
oyster populations there: when oyster populations were high in the bay,
they may have filtered the water as frequently as once per day on aver-
age, which would have been a significant control on phytoplankton abun-
dance. Currently, oysters are believed to filter the water of Chesapeake
Bay on average only once per year (Newell 1988). The data behind this
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speculation are sparse, but the logic is sound, and such grazing activity
currently is a major factor regulating primary production in San Francisco
Bay (Lucas et al. 1998) and in many small estuaries in Prince Edward
Island, Canada (Meeuwig et al. 1998). Manipulation of benthic filter
feeding organisms deserves further study as a possible mechanism for
partially managing nutrient loads in estuaries.

Control of Bloom Incidence through Nutrient Reductions

Options for control of harmful algal blooms (HABs) include preven-
tion, control, and mitigation (Boesch et al. 1997) (Box 9-2). HAB algae, just
like all plants, require certain major and minor nutrients for their nutri-
tion. These can be supplied either naturally or through human activities,
such as pollution. As described in Chapter 4, a strong case has been made
in several areas of the world that increases in pollution are linked to
increases in the frequency and abundance of red tides (e.g., Smayda 1990;
Okaichi 1997). It follows that a reduction in pollution can sometimes lead
to a decrease in HAB frequency or mag-nitude. It should be emphasized,
however, that it is exceedingly difficult to predict with any certaintv what
the effect of pollution control strategies will be on I-LAB incidence, except
in situations where the pollution loading is massive (e.g., in Tolo Harbour
or the Inland Sea of Japan [Box 4-2]) where it is now dear that increasing
pollution was associated with increasing algal biomass, and therefore
with more red tides/HABs. Given the high pollution loads to many
estuaries and coastal waters, there is little doubt that these inputs contrib-
ute to some of the harmful blooms that occur. What is not clear, however,
is the nature of that 1,inkage-~how much, and in what specific ways, the
pollution must change before the number of HABs will decrease to
"acceptable" levels. What is needed from a management perspective is
the development of quantitative relationships between nutrient loading
parameters and HAB incidence, such as the relationship between
nitrogen:phosphorus ratios and dinoflageilate abundance described by
Hodgkiss and Ho (1997) for Tolo Harbour, Hong Kong. However, the
validity of such a relationship needs to be evaluated more thoroughly and
if found to be robust,, expanded to include other watersheds and hydro-
graphic systems before it can be used to justify major policy decisions on
water quality options in any particular region.

In general, the argument can be made that to reduce HAB incidence
in an area, strict pollution control reg-ulations should be instituted. How-
ever, a reduction in pollution loading will not lead to a complete absence
of red tides/HABs--it is likely to reduce red tides in general, but some
toxic species that thrive in relatively clean waters may find the new condi-
tions suitable for growth. Given these uncertainties, it is difficult to jus-
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BOX 9-2
Can Harmful Algal Blooms be Controlled with a

Natural Parasite?

Could naturally occurring parasites be tapped as a biological tool to help con-
trol harmful algal blooms? New evidence is emerging that this might be possible
(Delgado 1999). During one red tide covered by a paralytic shellfish poison-
producing dinoflagellate called Alexandreum catenella in Catalonia, Spain, scientists
noticed that a decline in the bloom corresponded with the presence of unknown
round cysts. Further work showed that these cysts infected the A. catenella cells.
They named the new organisms "diablillo parasites" (a Spanish word related to
devil) and conducted further research to understand how they attacked the algae.
The new diablillo parasite develops rapidly, so hundreds of new parasites per
infected host can grow in about the 48 hours it takes for the host to reach maturity.
Additional work continues to see if the parasite could be used to control harmful
algal blooms in the natural environment. One feature of the parasite is that it only
infects motile cells, and not the quiet cell stages of the hosts, and this could limit its
ability to totally destroy problem algae populations in natural settings. Scientists
continue to work to culture the parasite on non-toxic and widespread dinoflagellate
hosts, which might facilitate its use in different geographic areas.

tify major pollution reduction programs solely on the basis of an expected
reduction in HABs. Instead, reductions of nutrient inputs into coastal
waters should be rigorously pursued as a key element of general estua-
rine and coastal management. The potential benefits of reductions of
nutrient loadings in terms of decreased frequency and severity of HABs
should be one of several considerations driving pollution policy decisions
in estuarine and coastal management programs, but it should not be the
sole justification.

Marketable Permits

Prior to 1990, marketable permits played only a minor role in envi-
ronmental policy design, but the 1990 Clean Air Act Amendments pro-
moted the use of marketable permits for sulfur dioxide emissions and
provided an impetus for increased attention to this policy instrument.
There are now a number of trading programs in place. As noted earlier,
EPA advocated the use of a tradable permit system for reductions in NO×
emissions. In addition, several watersheds are experimenting with trad-
ing programs as a means of meeting water quality goals at lower cost. For
example, the State of Connecticut estimates that trading will reduce the
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state’s cost of meeting its target level of nitrogen removal by more than
$200 million (CDEP 1998).

Although tradable permit systems have the potential to reduce the
costs of achieving water quality goals, they have drawbacks that could
limit their use. These include the administrative burden of operating a
trading market (if it is publicly run) and the difficulty of establishing
appropriate trading ratios when the environmental impact of a given
discharge level varies by site.

NEXT STEPS FOR SOURCE REDUCTION

Much research has been conducted seeking agricultural, forest, and
urban management practices that reduce the potential for nonpoint nutri-
ent export. Yet we have not been successful at implementing cost-effective
remedial measures in certain critical areas such as animal waste manage-
ment. In most cases we know how to minimize nutrient export and input
to coastal waters (the science is there), so that the major barriers to imple-
mentation now involve overcoming economic constraints, societal pressures,
and political forces. New mechanisms to encourage implementation of
BMPs, and remedial strategies in general, are necessary.

A critical component for facilitating widespread BMP implementa-
tion is by funding of cost-share programs and development of alliances
among stakeholders. Stakeholder alliances encourage collaborative rather
than adversarial relationships among affected groups.

There is a considerable scientific basis for reduction of nutrient releases
from agriculture sources (e.g., enzyme adjustments for poultry and hogs
to promote efficiency of phosphorus uptake; genetically-engineered corn
to reduce unavailable phosphorus content). But there is a tendency on the
part of farmers to over feed and urban dwellers to over fertilize--Lthat is,
to provide more nutrient supplements than are scientifically justified.
Agricultural practices that reduce nutrient export must continually be
communicated to end users in an effort to overcome the intuitive but false
premise that "more is better." Many approaches can help people manage
fertilizer application. The most fundamental principle is to supply onlv
the nitrogen and phosphorus needed to meet the needs of the currer~t
crop, and to apply them in synchrony with crop use.

Manure generated from confined animal feeding operations has a
significant potential to discharge nutrients to receiving waters. Manv
options are available to mitigate this source. Entrepreneurial activities
should be encouraged to take advantage of management practices that
require more than just field-scale activities (e.g., transport of manure from
one location to another).

Methods for managing nitrogen and phosphorus transport may differ
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because nitrogen losses can occur from any location in a watershed via
subsurface pathways, while phosphorus loss occurs most often in areas
prone to surface runoff. Hence, remedial strategies for nitrogen may be
applied to the whole watershed, whereas the most effective phosphorus
strategy would be a combination of stringent measures at the most vul-
nerable sites to minimize loss of phosphorus in surface runoff with simple
measures over the whole watershed to avoid excessive nutrient buildup,
and thereby limit losses in subsurface flow. Extreme events must also be
considered when designing phosphorus management strategies because
one or two extremely high flows may be responsible for the bulk of annual
phosphorus export.

There is a serious lack of post-implementation monitoring to assess
the effectiveness and long-term viabilitv of BMPs. Monitoring programs
should be established to determine the long-term effectiveness of BMPs
on nonpoint nitrogen and phosphorus reduction. A database of effective
measures and desig~n parameters should be maintained by appropriate
federal agencies (e.g., EPA for urban areas and U.S. Department of Agri-
culture [USDA] for agricultural areas). The cost of implementing control
measures is an important planning consideration, and databases of BMP
effectiveness should also include relevant cost data. Economic data is
also needed to help determine the economic benefits of management strat-
egies and to see implementation costs in relation to the relative costs of
different problems caused by nutrient over-enrichment.

The Clean Air Act may be as important as the Clean Water Act in
protecting the nation’s coastal waters from nitrogen pollution. Air pollu-
tion policy for nitrogen control is driven mainly by concerns other than
nutrient over-enrichment (e.g., smog and human health, ozone, acid rain,
global warming), but addressing these concerns can yield some nutrient-
related benefits. Thus the effects of nitrogen on coastal waters should be
considered in the formulation of air pollution policy. While eutrophica-
tion reduction is an additional benefit of air pollution control, policy-
makers will need to recognize that year-round emission control is neces-
sary to affect eutrophication, not just summer controls as are used to
combat smog. Also, the full range of nitrogen emissions need attention,
not just NO×, and thus ammonia-based scrubbers are inappropriate.

Although biologically-based secondar,v treatment of municipal waste-
water is practiced at many U.S. cities and has some indirect nutrient ben-
efits, point source discharges from publicly owned treatment works can
still constitute a significant source of nutrients to coastal waters. In gen-
eral, nutrient reduction strategies should address the least cost solutions
first. Advanced waste treatment options of point sources for additional
nutrient removal are often cheaper (on the basis of dollars per kilogram of
nitrogen or phosphorus removed) than is control of nonpoint sources and
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should be examined carefully when planning strategies for nutrient re-
duction.

The larger the tributary area to the coastal waters, the more important
is source control in the control of coastal nutrient over-enrichment. How-
ever, managers have options beyond source control. For coastal waters
with smaller tributary areas, mitigation strategies such as enhancement of
coastal wetlands might be a possibility. Most nutrient management
schemes rely on a combination of measures. In all cases, maintenance of
natural systems, including water column biota and shellfish, is important.
Economic incentives, such as tradable permits, have potential to be used
to facilitate the design of comprehensive cost-effective management
strategies.
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Statement of Task and
Committee and Staff Biographies

STATEMENT OF TASK

The committee will recommend actions that can help managers to
achieve short-term reductions of eutrophication. The committee will:

¯ assess how coastal and watershed processes and their interactions
affect eutrophication of coastal ecosystems;

¯ recommend ways to improve coordination and effectiveness of
ongoing research, monitoring, and management activities being
conducted at the federal, state, and local levels;

¯ identify means to remove barriers that impede implementation of
existing techniques to reduce coastal eutrophication; and

¯ evaluate the effectiveness of existing strategies for monitoring
watersheds, atmospheric deposition, and coastal areas and for
managing watersheds.

The committee will-also recommend actions that could provide a
basis for better watershed management to reduce coastal eutrophication
in the future. The committee will:

¯ delineate potential watershed management approaches for reduc-
ing eutrophication and its impacts on coastal ecosystems; and

¯ identi~ research needs for better understanding eutrophication
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and its effects, particularly focused on reducing the uncertainties
in existing models and other methods.

The study committee will evaluate models now used for coastal
eutrophication management and will evaluate process-based models as a
possible next step for achieving better predictions in the future when
watersheds are subjected to changing land-use patterns, global climate
variations, and other factors.

COMMITTEE AND STAFF BIOGRAPHIES

Committee Chairman:

Robert Howarth earned a Ph.D. in oceanography from the MIT/Woods
Hole Oceanographic Joint Program in 1979, and has been a professor of
ecology at Cornell University since 1991. He also co-chairs the Inter-
national SCOPE Nitrogen Project. His research interests include controls
on nitrogen fixation, causes and consequences of eutrophication in estu-
aries, interaction of biogeochemical cycles, and global and regional analv-
sis of the nitrogen, sulphur, and phosphorus cvcles.

Committee Members:

Donald M. Anderson earned a Ph.D. in aquatic sciences from the Massa-
chusetts Institute of Technology in 1977. His research interests include
phytoplankton physiological ecology, red tides and other bloom phe-
nomena, ciguatera, d,inoflagellate toxins, dinoflagellate resting cysts, and
molecular and immunological probes. Dr. Anderson is a Senior Scientist
at the Woods Hole Oceanographic Institution, and also serves as the
Director of the National Office for Marine Biotoxins and Harmful Algal
Blooms.

Thomas Church earned a Ph.D. from the University of California, San
Diego in 1970. He is a professor at the Universitv of Delaware. His
research interests include the transport of continental emissions to the
ocean environment (with emphasis on atmospheric deposition), the chem-
istry of marine precipitation and deposition of trace elements to the
marine environment, sedimentary geochemistry, and marine chemistrv.

Holly Greening earned an M.S. from Florida State University in 1980.
She has been a senior scientist at the Tampa Bay National Estuary Pro-
gram since 1991. Her responsibilities there include coordinating state,
federal, and university researchers and resource managers investigating
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the impacts of stormwater runoff. Her research interests include fresh-
water inflow, atmospheric deposition, and watershed management.

Charles Hopkinson, Jr. earned a Ph.D. in marine science from Louisiana
State University in 1979. He is a senior scientist at the Marine Biological
Laboratory (Woods Hole, Massachusetts). Dr. Hopkinson’s research
interests include wetland and aquatic ecology, nutrient cycling in marine
and fresh water systems, and ecological modeling.

Wayne Huber earned a Ph.D..in civil engineering from the Massachusetts
Institute of Technology in 1968, and has been professor of civil, construc-
tion, and" environmental engineering at Oregon State University since
1991. His research interests are in the areas of urban hydrology, storm-
water management, and transport processes related to water quality.

Nancy Marcus earned her Ph.D. in biological oceanography from Yale
University in 1976. She is an oceanographer with expertise in the evolu-
tion, ecology and population genetics of marine zooplankton, and devel-
opmental responses of organisms to environmental change. Dr. Marcus,
a member of the Ocean Studies Board, is a professor at Florida State
University.

Robert Naiman earned his Ph.D. from Arizona State University in 1974.
His research interests include the ecology of streams and rivers from a
watershed perspective, landscape ecology, and the role of large animals
in influencing ecosystem dynamics. Dr. Naiman has been a professor in
the College of Ocean and Fishery Sciences at the University of Washing-
ton since 1988.

Kathleen Segerson earned a Ph.D. from Cornell University in 1984. Her
research interests include the use of natural resource economics and law
in the compensation of takings, the economic implications of environ-
mental management techniques, and the use of economic incentives in
resource policy. Dr. Segerson is a professor of economics at the Univer-
sity of Connecticut.

Andrew Sharpley earned a Ph.D. in soil science from Massey University,
New Zealand in 1977. His research investigates the cycling of phospho-
rus in soil-plant-water systems in relation to soil productivity and water
quality and includes the management of fertilizers, animal manures, and
crop residues. He focuses on achieving results that are both economically
beneficial to farmers and environmentally sound to the general public.
Dr. Sharpley is a soil scientist at the U.S. Department of Agriculture,
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Agricultural Research Service’s, Pasture Systems and Watershed Man-
agement Research Laboratory in University Park, Pennsylvania.

William Wiseman, Jr. earned his Ph.D. from The Johns Hopkins Univer-
sity in 1969. His research interests include coastal and estuarine dynam-
ics, and the interactions of physical processes with both biological and
geological processes in coastal and estuarine environments. Dr. Wiseman
is the director of the Coastal Studies Institute and professor of Oceanogra-
phy and Coastal Sciences at Louisiana State Universi~T.

Staff:

Dan Walker (Study Director), received his Ph.D. in geology from the
University of Tennessee in 1990. He is currently a Senior Program Officer
with the Ocean Studies Board of the National Research Council. Since
joining the Ocean Studies Board in 1995, he has directed a number of
studies including Science for Decisionmaking: Coastal and Marine Geology at
the U.S. Geological Survey (1999), Global Ocean Sciences: Toward an Integrated
Approach (1998), and The Global Ocean Observing System: Users, Bene, fits, and
Priorities (1997). A former member of the both the Kentucky and North
Carolina state geologic surveys, Dr. Walker’s interests focus on the value
of environmental information for policymaking at local, state, and national
levels.

Chris Elfring is a Senior Program Officer with the Water Science and
Technology Board (WSTB). In her work with the WSTB, she has directed
almost two dozen s~dies including New Strategies for America’s Water-
sheds (1999), A New Era for Irrigation (1996), Flood Risk Management and the
American River Basin (1995), Water Transfers in the West: Efficiency, Equity,
and the Environment (1992), and Irrigation-Induced Water Quality Problems
(1989). Prior to her work at the Academy, Ms. Elfring worked at
Congress’s Office of Technology Assessment. She first came to Washing-
ton as an AAAS Congressional Fellow (1979-80). Her primary areas of
interest include watershed management, water allocation issues, public
lands management, the environmental impacts of agriculture, and alter-
native dispute resolution.

Jodi Bachim received her B.S. in zoology from the University of Wiscon-
sin-Madison in 1998. She is currently a Project Assistant with the Ocean
Studies Board.
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Acronyms and Abbreviations

AFO animal feeding operation
AGNPS Agricultural Nonpoint Source Pollution Model
ANSWERS Areal, Nonpoint Source Watershed Environment Response

Simulation
ASP amnesic shellfish poisoning

BASINS Better Assessment Sdenee Integrating Point and Nonpoint
Sources

BMP best management practices
BOD biological oxygen demand

C carbon
CASNET Clean Air Status and Trends Network
CCMP Comprehensive Conservation and Management Plan
CENR Executive Office’s Committee on Environment and Natu-

ral Resources
C-GOOS Coastal Component of the Global Ocean Observing System
CISNet Coastal Intensive Site Network
CNSPCP Coastal Nonpoint Source Pollution Control Program
CREAMS Chemical, Runoff, and Erosion from Agricultural Man-

agement Systems
CRP Conservation Reserve Program
CSO combined sewer overflow
CWAP Clean Water Action Plan
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DCP dissolved concentration potential
DIN dissolved inorganic nitrogen
DO dissolved oxygen
DOM dissolved organic matter
DR3M-QUAL Distributed Routing, Rainfall, Runoff Model-Quality
DSP diarrhetic shellfish poisoning

EMAP Environmental Monitoring and Assessment Program
EMC event mean concentration
EPA Environmental Protection Agency
EPRI Electric Power Research Institute
EQIP Environmental Quality Incentives Program
EXP estuarine export potential

GIS geographical information system
GLEAMS Groundwater Loading Effects of Agricultural Manage-

ment Systems
GOMP Gulf of Mexico Program
GPP gross primary productivity

HAB harmful algal bloom
HEC Hydrologic Engineering Center
HSPF Hydrologic Simulation Program-FORTRAN

MERL Marine Ecosystem Research Laboratory

N nitrogen
NADP National Atmospheric Deposition Program
NASA National Aeronautics and Space Administration
NEP National Estuary Program
NERR National Estuarine Research Reserve
NERRS National Estuarine Research Reser~,e System
NOAA National Oceanic and Atmospheric Administration
NPDES EPA’s National Pollutant Discharge Elimination System
NRC National Research Council
NSF National Science Foundation
NSP neurotoxic shellfish poisoning
NSTC National Science and Technology Council
NURP EPA’s Nationwide Urban Runoff Program

P phosphorus
PSP paralytic shellfish poisoning
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SAV submerged aquatic vegetation
SCOPE Scientific Committee on Problems of the Environment
SCS Soil Conservation Service
SIP State Implementation Plan
SPARROW Spatially Referenced Regressions on Watersheds model
SRP soluble reactive phosphorus
SWAT Soil and Water Assessment Tool
SWEM System-Wide Eutrophication Model
SWMM Storm Water Management Model
SWRRB Simulator for Water Resources in Rural Basins

TMDL total maximum daily load

USDA U.S. Department of Agriculture
USGS U.S. Geological Survey

WQAM Water Quality Assessment Methodology
WQIA Water Quality Improvement Act
WTA willingness to accept
WTP willingness to pay
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Programmatic Approaches and Results
of a Local Managers Questionnaire

Manv federal agencies are associated with programs that provide
information relevant to an understanding of coastal eutrophication. Some
are devoted solelv to this topic, while others treat it only peripherally.
Certain programs have been in existence for decades while others remain
in the planning stage. Often the programs involve collaboration amongst
multiple federal agencies as well as with state, local, and private units.
The following brief descriptions include:

1) Representative federal programs currently addressing coastal
eutrophication from regulatory, policy, non-regulatory manage-
ment, educational and incentive program standpoints. The Clean
Water Act, Clean Air Act, and Coastal Zone Management Act have
been described in Chapter 2 are and not repeated in this appendix;

2) Representative federal monitoring and assessment programs
which address coastal conditions, including eutrophication;

3) Management strategies addressing coastal eutrophication, as
developed by National Estuary Programs; and

4) Results of a local managers questionnaire conducted bv this com-
mittee.

The list of programs selected for description is meant to be exemplary, not
exhaustive.
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REPRESENTATIVE FEDERAL PROGRAMS

Regulatory Programs

The National Pollutant Discharge Elimination System (NPDES),
established by the Clean Water Act, requires permits for the discharge of
pollutant material into water bodies, with the states ultimately establish-
ing the standard at or below the Environmental Protection Agency (EPA)
established maxima. The NPDES permitting program is the primary regu-
latory program addressing point source discharges, and is often recog-
nized as being responsible for improvements in water quality in specific
areas of ~oastal systems.

Data collected as required by NPDES urban stormwater permits are
proving to be very useful to develop area- and land-use specific runoff
coefficients, a secondary benefit of the permitting program. To date,
sparse literature values, often from areas of the country far from the
coastal area of concern, have been the only readilv available information
for specific loading measurements from a variety of land uses. Runoff
coefficients representative of local conditions provide much-needed infor-
mation for developing adequate nutrient loading budgets and are critical
~n developing watershed-based nutrient management strategies.

The Total Maximum Daily Load (TMDL) program, established under
Section 303(d) of the Clean Water Act, focuses on identi~-ing and restor-
ing the Nation’s polluted waterbodies.

The goal of a TMDL is the attainment of water quality standards. A
TMDL is a written, quantitative assessment of water quality problems
and contributing poll~utant sources. It can identi~ the need for point
source and nonpoint source controls. Under this provision, States are
required to (1) identify and list waterbodies where State water quality
standards are not being met following the application of technology-based
point source pollution controls; and (2) establish TMDLs for these waters.
EPA must review and approve (or disapprove) State lists and TMDLs. If
State actions are not adequate, EPA must prepare lists and TMDLs. EPA
has revised TMDL program regulations and guidance for public review
and comment.

Policy

The Coastal Nonpoint Source Pollution Control Program (CNSPCP)
(Section 6217 of the Coastal Zone Act Reauthorization Amendments of
1990), administered by National Oceanic and Atmospheric Administra-
tion (NOA_A), EPA, and the states, addresses nonpoint pollution prob-
lems in coastal waters. Section 6217 requires the 29 states and territories
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with approved Coastal Zone Management Programs to develop CNSPCPs.
General requirements for approval of management plans include provi-
sions for protection and management of important resources; policies
directed at resource protection, managing development, and simplifying
government procedures; and clear guidelines for decisionmakers within
the management program.

To help states and territories identify appropriate technologies and
tools, EPA issued "Guidance Specifying Management Measures for
Sources of Nonpoint Pollution in Coastal Waters", describing the best
available, economically achievable approaches used to control nonpoint
source pollution from major categories of land management activities that
can degi:ade coastal waters. States may elect to implement alternative
measures as long as the alternatives will achieve the same environmental
results as those described in the guidance. Mechanisms for ensuring
implementation of management measures include permit programs, zon-
ing, enforceable water quality standards, or voluntary approaches like
economic incentives if they are backed by appropriate legislation.

The Clean Water Action Plan (CWAP) was initiated in 1998 in com-
memoration of the 25th anniversary of the Clean Water Act (USDA and
EPA 1998a). It is a broad effort designed to protect and restore the nation’s
water resources by highlighting existing activities, starting new activities,
and building partnerships among federal, state, tribal, and local decision-
makers, resource managers, and citizens. On the federal side, it is a multi
agency effort, initiated by the White House, with the lead agencies being
the U.S. Department of Agriculture (USDA); U.S. Department of Com-
merce, NOAA; U.S. Department of Defense, U.S. Army Corps of Engi-
neers; U.S. Department of the Interior; and EPA. Supporting agencies
include the Tennessee Valley Authority, U.S. Department of Energy, U.S.
Department of Transportation, and U.~. Department of Justice.

The Action Plan contains 111 key actions designed to reinvigorate
efforts to protect rivers, lakes, coastal waters, and wetlands by strength-
ening leadership at the local level and bringing together federal, state,
tribal, and local partners. Many of the actions included in CWAP, if
implemented, will directly or indirectly address eutrophication in coastal
waters.

Non-Regulatory Management Programs

As of April 1996, 22 sites have been designated in NOAA’s National
Estuarine Research Reserve (NERR) program (Figure C-1); another six
reserves are in various stages of development. The program was created
with the 1972 passage of the Coastal Zone Management Act. Through
linked programs of stewardship, education and research, the NERR
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enhances informed management and scientific understanding of the
Nation’s estuarine and coastal habitats (NOAA 1999a).

EPA’s National Estuary Program (NEP) currently includepoint
sourcecs 28 estuaries throughout the United States (Figure C-1), with the
overall objective to restore and protect "estuaries of national significance".
NEP has adopted an "ecosystem or watershed management approach"
which encourages cooperation among the various stakeholders and regu-
lators, and promotes practical solutions that attempt to provide the maxi-
mum environmental benefit in the most cost-effective manner (ANEP
1998). Although each individual estuary program has developed unique
approaches and solutions, four steps are generally followed:

¯ characterization of the major threats facing an estuary;
¯ development of a Comprehensive Conservation and Management

Plan (CCMP) that sets specific goals for protecting or improving
the estuary and allocates responsibility for achieving those goals
among NEP partners (regulatory agencies, local governments, and
citizens);

¯ implementation of CCMP by the various NEP partners, emphasiz-
ing flexibility in solutions as long as overall goals are met; and

¯ monitoring to determine progress made toward achieving CCMP
goals.

Eutrophication has been identified as a primary management concern
in over half of the NEP estuaries, and a variety of nutrient management
strategies have been developed through the individual programs (see
discussion below). ,

The 1990 Amendments to the Clean Air Act (Section 112[m]) called
for the establishment of the Great Waters Program, a joint effort between
EPA and NOAA. This program was specifically designed to address air
pollution and its impacts on water quality in the Great Lakes, the Chesa-
peake Bay, Lake Champlain, and other specified coastal waters. Specific
elements of the Great Waters Program include a monitoring program of
facilities on each of the five Great Lakes, Lake Champlain, Chesapeake
Bay, National Estuary Program waters, and National Estuarine Research
Reserves, and a research program which seeks to determine sources and
deposition rates for air pollutants. Additional research is aimed at improv-
ing monitoring as well as determining the fraction that air pollution con-
tributes to the overall pollution of coastal waters. Adverse health and
environmental effects are also appraised. This appraisal includes indirect
exposure pathways, results of which are then linked to the appropriate
provisions of the Clean Water Act and the Safe Drinking Water Act.
Finally, a sampling program of living organisms strives to determine the
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bioavailability of these pollutants. EPA is required to report their find-
ings to Congress on a biennial basis from 1993 onward.

The Chesapeake Bay Program (EPA, three states, and the District of
Columbia) is the largest locally-based estuarine management program in
the United States, and Chesapeake Bay was the nation’s first estuary tar-
geted for restoration and protection. In the late 1970s, researchers identi-
fied nutrient over-enrichment as one of three areas requiring immediate
attention. In 1987, the Chesapeake Bay Agreement set a goal to reduce
nitrogen and phosphorus loading to the bay by 40 percent by the year
2000, a goal that was been renewed in 1997, with the acknowledgment
that reductions of nitrogen would need to be accelerated to reach the 40
percent reduction goal. Recent assessments indicate that the phosphorus
reduction goal has been met, but that despite considerable management
effort and progress toward the goal, the nitrogen reduction goal will not
be met by 2000. Current efforts to reach goals are highlighted below in
this appendix.

The Gulf of Mexico Program (GOMP) is patterned after the success-
ful efforts of the Chesapeake Bay Program, with the specific mission to
facilitate the protection and restoration of the coastal marine waters of the
Gulf of Mexico and its coastal natural habitats through a network of citi-
zens and institutions. To address nutrient enrichment and its effects on
hypoxia and harmful algal blooms, GOMP has initiated a Mississippi
River/Gulf of Mexico Watershed Nutrient Task Force. It is anticipated
that the Task Force will work closely with the federally mandated "HAB
and Hypoxia Task Force" (called for by the Harmful Algal Bloom and
Hypoxia Research and Control Act of 1998), with GOMP Task Force taking
the lead on developing an action plan to implement management and
policy recommendations as they are finalized.

Education Programs

Educational and public outreach are important components of several
of the larger federal programs, including NOAA’s NERRS, EPA’s NEPs,
and Seagrant programs. In addition, the following program provides
funds for implementation of industry-specific education and pollution
prevention guidelines.

EPA’s Pollution Prevention Grants Program provides project grants
to States to implement pollution prevention (P2) projects, including edu-
cational outreach, training, and technical assistance for businesses, and
projects focusing on multimedia pollution prevention as an environmen-
tal management priority. States are required to provide at least 50 percent
of total project costs.
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Incentive Programs

The Environmental Quality Incentives Program (EQIP), adminis-
tered through USDA and local/state NRCS, was established to provide a
single, voluntary conservation program for farmers and ranchers to address
significant natural resource needs and objectives. Nationally, it provides
technical, financial, and educational assistance, half of it targeted to live-
stock-related natural resource concerns and the other half to more general
conservation practices. EQIP is available to non-federal landowners engaged
in livestock operations or agricultural production. Eligible land includes
cropland, rangeland, pasture, forest land and other farm and ranch lands.
Cost share of up to 75 percent is available for certain conservation prac-
tices, wi~h a maximum of $10,000 per person per year and $50,000 over
the length of the contract.

While traditionally used to build wastewater treatment facilities,
Clean Water State Revolving Funds loans, administered through EPA
Office of Wastewater and the States, can now be used for other water
quality management activities, including 1) agriculture, rural and urban
runoff control; 2) estuary improvement projects; 3) wet weather flow con°
trol, including stormwater and sewer overflows; 4) alternative wastewater
treatment technologies; and 5) nontraditional projects such as landfills
and riparian buffers. States lend money to municipalities, communities,
citizen groups, Non-Profit Organizations, and private citizens implement-
ing nonpoint source pollution and estuary management activities (Clean
Water Act Section 319 and 320). Twenty percent state match is required.

Nonpoint Source Implementation Grants (319 Program), adminis-
tered by the States with funds from EPA, provides grants to implement
nonpoint source projects and programs in accordance with Section 319 of
the Clean Water Act. Examples of projects funded through this program
include best management practices (BMPs) for animal waste; design and
implementation of BMP systems for stream, lake and estuary watersheds;
and basinwide landowner education programs. State/local organizations
are required to provide 40 percent of the total project cost.

FEDERAL MONITORING AND ASSESSMENT PROGRAMS

Watershed and Airshed

One of the oldest monitoring programs in the United States, the U.S.
Geological Survey (USGS) Streamgaging Network, was initiated in 1889
to measure stream discharge. The USGS with over 800 different funding
partners currently monitor about 7100 stations nationwide. The National
Estuarine Eutrophication Assessment notes that "without data from this
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long-term monitoring program, conclusions drawn from this assessment
about linkages between symptoms and nitrogen sources would not have
been possible" (Bricker et al. 1999).

The National Water Quality Assessment (NAWQA) program was
fully initiated by USGS in 1991. NAWQA program is assessing water-
quality conditions in more than 50 river basins and aquifers, known as
Study Units, which collectively cover more than one-half of the United
States. Data collected in each Study Unit include discharge, concentra-
tions of suspended sediment, major ions, nutrients, trace elements, synthetic
organic chemicals, and biological conditions. Understanding derived
from individual Study Units and regional and national syntheses of infor-
mation i~ being compiled with the objective of describing relationships
between natural factors, human activities, and water quality conditions

those factors that most affect water quality, in different partsandto define
of the nation. To make the program cost-effective and manageable, inten-
sive assessment activities in each of the study units are being conducted
on a rotational schedule, with one-third of the studv units being studied
at any one time. Topics presently being addressed bv national synthesis
include nutrients, pesticides, volatile organic chemicals, and trace ele-
ments. Plans for an ecological synthesis of streams are in early stages of
implementation.

The National Atmospheric Deposition Program (NADP)/National
Trends Network, coordinated by USGS, was initiated in 1978 and cur-
rently includes over 220 sites in the United States. Weekly samples of wet
atmospheric deposition are analyzed for common ions, pH, and nitrogen.
Data, yearly national isopleth maps, and interpretive reports are available
on the Internet. Participants include over 100 partners from public and
private entities throughout the states. NADP data have been crucial to
the development of national models, including the regional acid deposi-
tion model and the Spatially Referenced Regressions on Watersheds
(SPARROW) model.

The Clean Air Status and Trends Network (CASTNET) (multi-
agency, EPA primarily) is a network of 55 sites nationally, sampling
weekly (initiated in 1991) for air quality (criteria pollutants, fine particu-
lates, toxics) and wet and drv deposition. Very few stations are located in
coastal areas; however, CASTNET data are used in many of the local,
state and national atmospheric deposition modeling efforts.

Coastal Waters

EPA’s Environmental Monitoring and Assessment Program (EMAP)
is a research program to develop the tools necessary to monitor and assess
the status and trends of national ecological resources. Specific objectives
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of EMAP are to advance the science of ecological monitoring and risk
assessment, guide national monitoring with improved scientific under-
standing of ecosystem integrity and dynamics, and demonstrate the
framework through large regional projects.

NOAA’s National Estuarine Research Reserve system has designed a
System-Wide Monitoring Program (SWMP} to "establish a comprehen-
sive national monitoring program for coastal marine and Great Lakes
environmental quality, that will provide data and information on the status
and trends in the levels and biological effects of natural and anthropo-
genic stresses needed for our nation to make well-informed decisions
concerning the utilization and protection of our coastal resources and
environments" (NOAA 1999c). The proposed monitoring network includes
three primary elements:

1. A Nationwide Coastal Environmental Quality Monitoring Net-
work (20-25 monitoring sites) used primarily f~r measurements of
a set of common parameters that can serve as indicators of long-
term trends in environmental quality and ecosystem health. Mea-
surements at these sites will provide the basis for linking state and
regional monitoring programs into national-scale assessments, and
will serve as sites for linking process research studies with long-
term measurements of environmental driving variables.

2. Nested within this network will be the more intensive Regional
Monitoring Programs, to be developed and implemented primarilv
through State and local academic institutions. Particular emphd-
sis will be placed on areas considered to be under greatest threat
from chemical contamination, nutrient over-enrichment, habitat
degradation and other degradative anthropogenic influences.

3. A National Coastal Monitoring Center is proposed to provide a
national focal point for coordination, data management and
archiving, methods development, information dissemination, and
development of routine state of the coast reports and other national-
scale assessments.

To implement the proposed National Coastal Monitoring Program,
SWMP recommends that the Environmental Quali .ty Network sites include:

a. all estuarine regions in the National Estuarine Research Reserves
and the National Estuary Program; and

b o additional areas nominated for inclusion by the governor or gov-
ernors of the states that border a proposed region.

A regional monitoring coordination group will be established for each
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region to develop and direct a coordinated monitoring program tailored
to the needs of its region, and to develop a long-term monitoring plan for
its region. NOAA’s National Center for Coastal Monitoring and Assess-
ment in the National Ocean Service will support development and im-
provement of scientific methods and procedures for implementing the
National Coastal Monitoring Program.

EPA, NOAA, and the National Aeronautic and Space Administration
(NASA) have joined in a partnership to establish pilot sites for the devel-
opment of a network known as the Coastal Intensive Site Network
(CISNet}. CISNet is composed of intensive, long-term monitoring and
research sites around the U.S. marine and Great Lakes coasts. In this
partnership, EPA and NOAA are funding research and monitoring pro-
grams at pilot sites that utilize ecological indicators and investigate the
ecological effects of environmental stressors. NASA is funding research
aimed at developing a remote sensing capability that will augment or
enhance in situ research and monitoring programs.

To select sites for inclusion in CISNet, criteria were developed by a
working group of NOAA and EPA scientists, who then nominated 120
locations (subsequently narrowed to 41) from around the U.S. coasts. An
announcement of opportunity for funding monitoring;" research activities
at one or more of the 41 sites resulted in over 100 proposals, of which 10
were selected for funding.

An Integrated Coastal Monitoring Program for the Gulf of Mexico
is being developed by the Gulf of Mexico Program Office in cooperation
with Gulf State agencies, EPA Regions 4 and 6, EPA’s Office of Water and
Office of Research and Development (ORD). Goals of the coastal water-
sheds (estuarine focus) element are to:

¯ integrate existing federal, state, local and private sector monitor-
ing activities into a statistically-based sampling design that will
provide data to support a regional assessment;

¯ support implementation of the monitoring requirements in the
Federal Clean Water Action Plan for gulf coastal watersheds;

¯ support Gulf state monitoring and modeling assessments in Gulf
coastal watersheds and contiguous near coastal waters;

¯ develop and implement a statistically-based sampling design for
monitoring near coastal waters; and

¯ provide public access to Gulf coastal monitoring data and infor-
mation.

A proposal to establish a coastal element to the existing Coastal
Componenets of the Global Ocean Observing System (C-GOOS) is
under development in response to a congressional request to propose a
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plan to achieve a "truly integrated ocean observing system". The pur-
poses of the proposed coastal component are to 1) quantify inputs of
energy and materials from land, air, ocean, and human activities; and to
2) de~ect and predict the effects of these inputs on human populations
living in the coastal zone, on coastal ecosystems and living marine
resources, and on coastal marine operations (NORLC 1999). Eutrophica-
tion issues (including nutrient flux measurements) figured prominentlv
in recommendations from scientists and resource managers participatin~
in a development workshop held in May 1999.

Five key elements are proposed for the C-GOOS system (NORLC
1999):

1. remote sensing to capture the spatial and temporal dimensions of
change;

2. in-situ measurements to capture change in time and depth;
3. index sites, pilot projects and test beds to develop the models to

link observations to products in the form of predictions and earlv
warnings;

4. real time telemetry and data assimilation for timelv access to and
applications of environmental data; and

5. an effective data management system that accommodates the dis-
parate coastal observation data systems and sources.

Assessment Programs

The Long Term Ecological Research Network (established bv the
National Science Foundation [NSF] in 1980) is a collaborative effort in’volv-
ing more than 1100 scientists and students investigating ecological pro-
cesses operating at long time scales and over broad spatial scales. The
network promotes synthesis and comparative research across sites and
ecosystems, and now consists of 21 sites. Of these current sites, two focus
on coastal areas: the Virginia Coast Reserve is a coastal barrier island with
a focus on salt marsh ecology; the Plum Island Ecosvstem project focuses
on linkages between land and coastal waters invoJving organic carbon
and organic nitrogen inputs to estuarine ecosystems from watersheds
with various land covers and uses.

In 1997, the Committee on Environmental and Natural Resources
(CENR), one of nine committees under the National Science and Technol-
ogy Council established the CENR Environmental Monitoring Team to
develop a Framework for Integrating the Nation’s Environmental Moni-
toring and Research Networks and Programs. The team’s charge was
based on the assessment that current monitoring programs do not provide
integrated data across multiple natural resources at the various temporal
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and spatial scales needed to develop policies based on current scientific
understanding of ecosystem processes. The emphasis was on agency
cooperation and coordination. The CENR conceptual framework, which
was developed by a team representing 13 federal agencies, supports better
understanding, evaluation, and forecasting of renewable natural resources
at national and regional scales.

Many of the concepts outlined in CENR Monitoring Framework are
being incorporated into the outline of the Coastal Research and Monitor-
ing Strategy, as an element of the Clean Water Action Plan. A draft
outline has been developed (June 1999) by an interagency workgroup
consisting of the following organizations (number of representatives on
the worl~group is shown in parentheses): EPA (16), NASA (1), the
National Institute of Health (3), NOAA (15), NSF (2), the Office of Science
and Technology Policy (1), the Smithsonian (1), the U.S. Army Corps of
Engineers (2), the U.S. Bureau of Reclamation (1), the U.So Coast Guard
(2), USDA (1), and USGS (5), plus "stakeholder representatives": Asso-
ciation of National Estuary Programs (1), Coastal States Organization (2/,
National Estuarine Research Reserves (1), Center for Marine Conserva-
tion (1), Coastal Alliance (1), Association of State and Interstate Water
Pollution Control Administration (1), and Consortium for Oceanographic
Research and Education (1). The Strategy will attempt to coordinate exist-
ing programs; however, it is not clear to date how and when implementa-
tion will take place, or whether a new initiative will be needed to imple-
ment recommendations from the workgroup.

National Strategy for the Development of Regional Nutrient Criteria.
As part of the Clean Water Action Plan, which calls for expanded efforts
to reduce nutrient over-enrichment of waterways, the EPA has begun an
effort to accelerate the development of scientific information concerning
the levels of nutrients that cause water quality problems and to organize
this information bv different types of waterbodies (e.g., streams, lakes,
coastal waters, wetlands). EPA is to work with states and tribes to adopt
criteria (i.e., numeric concentration levels) for nutrients, including nitro-
gen and phosphorus, as part of enforceable state water quality standards
under the Clean Water Act. Draft nutrient criteria guidance for estuaries
are scheduled for review by 2002.

The NOAA Coastal Services Center has initiated several national
projects that directly address access and coordination of data and infor-
mation concerning eutrophication. These projects include:

¯ the Coastal Information Directory, which provides a single query
point to search a variety of nationwide databases for descriptions
of coastal data, information and products;

¯ the Coastal Management and Geographic Information Systems
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Bibliography, which is an international compilation of docu-
mented geographic information system and remote sensing appli-
cations in the field of coastal management;

¯ the Coastal Ocean Habitat Project, which aims to produce easilv
accessible remotely sensed time series imagery for detecting long-
term, seasonal and event-specific trends in water turbidity and sea
surface temperature for coastal regions;

¯ NOAA Coastal Services Center Library, which provides informa-
tion required by coastal resource managers on-line; and

¯ the Coastal Zone Information Center Collection, which contains
all publications produced under the Coastal Zone Management
Act of 1972. To date, approximately 5000 of the estimated 12000
pieces have been cataloged and classified, and are available on-line.

MANAGEMENT STRATEGIES ADDRESSING
COASTAL EUTROPHICATION

National Estuary Program Strategies

In 1997, 27 of the 28 EPA National Estuary Programs met in an Ameri-
can Assembly format to define key management issues. Eighteen of the
27 NEPs, from every region of the United States, identified the impacts of
nutrient overloading as either a high or medium program priority (ANEP
1997). Management actions used to address eutrophication within NEP
estuaries vary considerably between programs. Many of the programs
reporting actions list regulatory control as the primary technique; how-
ever, several have also initiated a mixture of regulatorv and nonregulatorv
(voluntary) approaches. A summary of some of these approaches is pre-
sented in Table C-1.

RESULTS OF A MANAGERS QUESTIONNAIRE

Managers and Scientists

To gather information about how federal, state and local programs
are currently perceived by those managers in eutrophic coastal areas, the
committee talked with local managers and scientists from 18 estuaries
and coastal areas throughout the United States in the spring of 1999.
These areas were selected from the 48 estuaries identified by NOAA’s
National Estuarine Eutrophication Assessment as exhibiting the effects or
being at high risk from nutrient over-enrichment. Individuals were asked
to express their views regarding the tools they currently use for manage-
ment, whether they consider those tools adequate for the development of
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TABLE C-1

Estuary Approach and Milestones

Albemarle-Pamlico Sounds Develop basinwide plans, and the Tar-Pamlico Basin
Association, a coalition of permitted dischargers, is
experimenting with a point/nonpoint source trading
strategy.

Barataria-Terrebonne Bays Develop initiatives to reduce agricultural and sewage
pollution and manage stormwater impacts.

Buzzards Bav Develop a nitrogen loading strategy amending local
zoning to reduce future development so as not to
exceed critical loading limits.

Indian River Lagoon Require all domestic wastewater discharges to cease
by 1995, develop and implement pollutant loading
goals, and implement pollution reduction programs
through education and BMPs.

Long Island Sound Targets for improved DO levels in phases:
Phase1: freeze critical point and non-point nitrogen
loading at 1990 levels;
Phase 2: commit to low-cost reductions in annual
nitrogen load below 1990 levels; and
Phase 3: develop specific nitrogen targets for 11
geographic management areas.

Morro Bay Require replacement of septic systems in Los Osos
with a sewer system, improve riparian buffer areas in
watershed, and implement BMPs.

New York-New Jersey Upgrade municipal discharges to secondary
Harbor Estuary treatment, establish DO targets and nitrogen controls

based on eutrophication model, and control rainfall-
induced discharges of organic materials.

San Francisco Bay Encourage voluntary dairy waste discharge
requirements. (Successes, though, are limited to
cases where formal enforcement actions were taken.)

Sarasota Bav Eliminate wastewater discharges to the bay and
upgrade STP to advanced treatment standards
(reducing nitrogen load by 25 percent).

Tampa Bay Require all STPs discharging to the bay to be
upgraded to advanced treatment standards, obtain
voluntarv agreement to maintain nitrogen loads at
1992-1994 levels, and develop a TMDL (EPA-
approved) for nitrogen loading.

Western Peconic Estuary Implement a nitrogen "freeze" on point sources and
develop a TMDL to reduce nitrogen inputs.

TABLE C-1 National Estuary. Programs and their regulatory, and voluntarv ap-
proaches.
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effective strategies to address eutrophication and other effects of nutrient
over-enrichment, and how the tools could be improved. In addition to the
local managers and scientists, similar input was requested from state
managers from several states. Managers from the following coastal areas
responded to the questionnaire:

Casco Bay, Maine
Boston Harbor, Massachusetts
Long Island Sound, New York and Connecticut
Chesapeake Bay Mainstem, Maryland, Delaware, Virginia
Delaware Inland Bays, Delaware
Albemarle-Pamlico Sound, Neuse River, North Carolina
St. Johns River, Florida
Florida Bay, Florida
Charlotte Harbor, Florida
Sarasota Bay, Florida
Tampa Bay, Florida
Apalachicola, Florida
Upper Laguna Madre, Texas
Galveston Bay, Texas
Corpus Christi Bay, Texas
Newport Bay, California
San Francisco Bay, California
Puget Sound, Washington

Program Coordination

The local and state managers interviewed by the committee were
asked which federal programs have been useful in developing their man-
agement strategy, and why. Those managers associated with a NEP
generally identified EPA’s NEP program as a critical federal player; one
characterized NEP as "the glue that keeps the management program
going." Those outside the national EPA’s NEP or NOAA’s N-ERR systems
identified a varie~ of federal programs associated with monitoring as
important, particularly USGS (primarily for stream flow) and NOAA.
The U.S. Army Corps of Engineers is participating in large modeling
efforts in several estuaries, and USDA and their National Resources Con-
servation Service were identified as important contributors to agricul-
tural strategies. However, several managers indicated that federal in-
volvement in the development of their management plans was minimal.

A consistent theme identified by managers was the need for better
coordination between federal agencies, and between federal and state/
local efforts. One program noted an "appalling lack of understanding at
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the federal level of what happens at the local level, and what local and
regional managers need."

To address these issues, some of the larger local programs have initi-
ated coordination/oversight bodies to their processes. The Florida Bay
program noted that an oversight panel (including independent scientific
review) is an important element of their multi-agency initiative, and is
being used to integrate and coordinate research efforts among the agen-
cies (federal, state and local). This program is finding that a periodic
Florida Bay Science Conference for all researchers is proving very impor-
tant for sharing of findings between agencies and initiatives.

Monitoring Effects and Sources

The larger estuaries (Long Island Sound, Chesapeake Bay, Florida
Bay, St. Johns River, San Francisco) report that federal programs are the
primary source of in-bay data, with little or no local support. Conversely,
the smaller estuaries (including Casco Bay, Delaware Inland Bays,
Albemarle-Parnlico, Charlotte Harbor, Sarasota Bay, Tampa Bay, the Texas
estuaries, Newport Bay) report little or no federal assistance with in-bav
monitoring; these programs rely on a mixture of local/state government
or water quali~ authority,, and volunteer monitoring. Several programs
noted that the scale and objectives of large national monitoring programs
(such as EMAP) are too broad to be useful at the local or regional level.

Almost all (15 local programs) report that federal USGS stream flow
data have been a critical element to their loading estimates. Point source
permit monitoring data are noted as important in eight of the 17 local
programs (Boston Harbor, Long Island Sound, Chesapeake Bay, Char-
lotte Harbor, Tampa Bay, Newport Bay, San Francisco Bay, and Puget
Sound).

Eight programs noted that atmospheric deposition data are impor-
tant, but the majority, of these programs (six of the eight) consider these
data sources inadequate at this time. Relative contribution to nitrogen
input budgets, transport through the watershed, sources, and impacts on
coastal conditions from atmospheric deposition are all cited by local pro-
grams as largely unknown.

Access to monitoring data from different federal, state and local gov-
ernments was noted as a barrier to development of management strate-
gies in six of the 18 local programs included in the inquiry.

Models and Assessment Techniques

Results from the Managers Questionnaire indicate that local programs
are using a wide range of modeling tools and assessment techniques,
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ranging from very complex lLnked watershed:hydrodvnamic:water quality
models to simplistic conceptual models. More than half of the programs
indicated that modeling had not yet been completed. However, most of
the managers who are at a point they can judge the effectiveness of their
modeling tools indicate that the tools have been adequate to help develop
management strategies, although all programs have noted limitations and
additional needs.

Several of the larger programs that are developing complex modeling
strategies (Chesapeake Bay, Long Island Sound, St. Johns River, Florida
Bay) have not yet used them to identify management options (although
several have used earlier versions to help with setting targets). These
programs expect that the fully developed models, when functional, will
be critical for their strategies.

To develop nutrient loading estimates, planners working on Long
Island Sound, Chesapeake Bay, St. John’s River, Charlotte Harbor,
Sarasota Bay, Tampa Bay, Galveston, San Francisco Bav, Newport Bay,
and Puget Sound all use land use-based spreadsheet models, with empiri-
cal loadings where available. Runoff coefficients used in the land use
models were considered the "best available," primarily from literature
sources. Hydrologic Simulation Program-FORTRAN-ba~ed models and/
or Groundwater Loading Effects of Agricultural Management Systems
are also used in Chesapeake Bay, St. John’s River, and Newport Bay, and
will be used in Long Island Sound. Florida Bay uses a suite of surface
water flow models.

In-bay models range from 3-D hydrodynamic models linked to water
quality models (Long Island Sound, Chesapeake Bav, St. John’s River,
Florida Bay) to an empirical regression-based model" approach (Tampa
Bay), to conceptual models (Newport Bay) to a technology-based approach
(Sarasota Bay). Although the complexity ranges widely between pro-
grams, almost all programs believe that their modeling process is (or is
expected to) providing adequate information for addressing the impacts
of nutrient over-enrichment in their systems, with caveats noted by all
programs. Charlotte Harbor and Sarasota Bay indicated that an in-bav
model has not proven useful.

Effectiveness of the models used, as perceived bv managers queried
for this report, varied. Long Island Sound noted tha~ "we’d be nowhere
without the models" in helping to provide the scientific basis for multi-
jurisdictional actions; Chesapeake Bay noted that the models provided a
shared view of goals critical for political buy-in. Several programs noted
that the complex estuarine circulation dynamics required that relatively
complex modeling efforts be developed to help assess nutrient over-
enrichment impacts and potential management options.

However, not all programs agreed that the limited funds available for
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assessment were best spent on complex modeling, particularly in estuaries
with limited stratification. Tampa Bay has developed simple regression-
based approaches relating nitrogen loading estimates to ambient water
quality parameters to help develop nutrient loading goals. Sarasota Bay
is using a "technology-based" approach in which potential reductions in
the watershed are ranked according to cost-effectiveness, and implemen-
tation of actions with the largest potential for nutrient reduction are
encouraged.

Management Strategies

When asked about management strategies during the committee’s
interviews with the managers of 18 estuaries where nutrient enrichment
is a major management issue, the managers offered the following insights:

¯ Ten of the eighteen local programs interviewed reported that a
management program to address the effects of nutrient over-
enrichment is underway; five more noted that one was in develop-
ment. Two programs reported that the method and means of
implementation were "unclear". The Florida state-wide programs
estimated that 50 percent of the coastal waters in Florida have
some level of management at local levels ongoing.

¯ Strategies range from entirely educational and non-regulatory
(Delaware Inland Bays, Casco Bay) to primarily regulatory (Long
Island Sound, Newport Bay, Boston Harbor); the other programs
reported mixed (regulatory, and nonregulatory) approaches.

¯ Seven of the se_venteen local programs (Long Island Sound, Dela-
ware Inland Bays, St. John’s River, Charlotte Harbor, Laguna
Madre, Newport Bay, and Puget Sound) report that a TMDL is, or
is expected to be, a driving factor for the management strategy.
Two programs (Chesapeake Bay and Tampa Bay) expressed con-
cern that a TMDL, if approved, could curtail ongoing voluntarv
nutrient management activities.

¯ Eight local programs report that numeric targets are in place or are
being developed. Targets include nutrient reduction or loading
targets (six programs) and in-bay indicator targets for four pro-
grams (Chesapeake Bay, Florida Bay, Delaware Inland Bays, and
Tampa Bay).

¯ Two local programs (Tampa and Sarasota Bays) report that the
strategy seems to be effective for reducing eutrophic conditions in
their waterbody, resulting in increased water claritv and seagrass
in both bays. These two programs are also the only two that report
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that point source regulatory management efforts were in place
prior the existing management program.

¯ Only one program, San Francisco, answered that their strategy did
not appear to be working. However, three programs (Long Island
Sound, Chesapeake Bay, and Albemarle-Pamlico) reported mixed
results, with some areas improving and some not. Twelve of the
17 report that it is too early to tell.

¯ For those coastal areas which are far enough along in implementa-
tion of their strategy to judge effectiveness, a regulatory approach
has been considered most effective for Long Island Sound,
Albemarle-Pamlico Sounds, Sarasota Bay, and Newport Bay, while
non-regulatory approaches (voluntary reductions, education) are
considered by their managers to be most effective for Casco Bay,
Chesapeake Bay, Delaware Inland Bays, and Tampa Bay.

¯ Newport Bay notes that the regulatory component is essential in
that bav because it is "too late for a voluntary approach." In con-
trast, the state Coastal Management Program in Florida notes that,
for nonpoint sources, probably a non-regulatoD- approach will be
more effective due to the weakness of agricultural regulations.

¯ The Albemarle-Pamlico Sounds and the Neuse River programs
report that they are moving toward a more regulatory process.
The primarily voluntary efforts initiated in the early 1990s (includ-
ing trading in the watershed) has not been successful with the
huge increase in concentrated animal feeding operations. Nutrient
trading was initially intriguing, but has not actuallv been effec-
tively implemented, due to the details of implemenhng a formal
trading progr, am. However, the new regulatory, rules have more
flexibility for some areas in meeting requirements than previous
point source discharge limits.

¯ Two programs (Delaware Inland Bays and San Francisco Bay) cited
public policy involvement as essential elements for reducing the
effects of nutrient over-enrichment, while Florida Bay note that a
multi-agency approach has been critical.

¯ Setting quantitative reduction goals has been critical for the Chesa-
peake Bay and Tampa Bay.

In those same interviews, the most frequently cited barriers to devel-
opment of management strategies noted by the managers included:

¯ Lack of participation in the management process by major sources
and stakeholders. Several local programs reported lack of partici-
pation by agricultural interests, electric utilities, and jurisdictions
upstream in watersheds as major barriers.
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¯ Lack of regulatory, authority (including numerical nutrient stan-
dards) to require nutrient reduction.

¯ Lack of coordination between local, state and federal programs,
including implementation of regulatory programs such as TMDLs.

¯ Lack of credible source loading information, especially for atmo-
spheric deposition, nonpoint sources, and sediment flux.

When asked which elements of their management strategy were most
difficult to develop and implement, the managers offered a wide variety
of responses, including:

¯ building trust among the management participants;
¯ source identification, particularly atmospheric deposition;
¯ nonpoint source controls, primarily due to lack of regulatory con-

trol on these sources;
¯ agricultural community difficult to engage (several programs men-

tioned this element);
¯ data on sediment flux and recycling;
¯ interagency cooperation;
¯ scientific basis a time-consuming process; and
¯ changing public attitudes about residential lawn maintenance.

When asked what could make their management strategy more effec-
tive, five of the 11 programs answering this question identified the need
for additional or better information, and four identified additional fund-
ing. Several programs mentioned better cooperation between agencies.
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Model Reviews

WATERSHED MODELS

Although some purely hydrologic and hydraulic models (e.g., those
by the U.S. Army Corps of Engineers, Hydrologic Engineering Center)
might contribute to analysis of nonpoint source water quality in water-
sheds, only models with an explicit water quality simulation capability
are described herein, and more specifically, the models must be capable
of simulating nutrient loadings. Some reviews of models are available,
although their usefulness diminishes with time since publication due to
the dynamic nature of model changes. Reviews of process models for
simulation of nonpoint source water quality include those by Donigian
and Huber (1991), DeVries and Hromadka (1993), Novotnv and Olem
(1994), Donigian et al. (1995), Singh (1995), the Environmental Protection
Agency (EPA 1997), and Deliman et al. (1999). The references given in the
discussion that follows are unlikely to be the best source of information
about the latest model capabilities. The best approach is usually to find
the webpage for the agency that distributes the model and obtain the
most current information in that manner. URLs as of the time of publica-
tion of this document are provided in Appendix E. Discussion groups
exist on the Internet for some of the models as well.
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PROCESS MODELS

Non-Urban Watersheds

With few exceptions, simulation models sponsored by federal govern-
ment organizations dominate the non-urban watershed environment.

AGNPS-Agricultural Nonpoint Source Pollution Model (Young et al.
1994)

The model was developed by the U.S. Department of Agriculture’s
(USDA) Agricultural Research Service. The primary emphasis of the
model is on nutrients, soil erosion, and sediment yield for comparing the
effects of various best management practices on agricultural pollutant
loadings. The AGNPS model can simulate sediment and nutrient loads
from agricultural watersheds for a single storm event or for a continuous
simulation. The watershed must be divided into a uniform grid (square
cells). The cells are grouped by dividing the basin into subwatersheds.
However, water flow and pollutant routing is accomplished by a function
of the unit hydrograph type, which is a lumped parameter approach. The
model does not simulate pesticides.

AGNPS is also capable of simulating point inputs such as feedlots,
wastewater discharges, and stream bank and gully erosion. In the model,
pollutants are routed from the top of the watershed to the watershed
outlet in a series of steps. The modified universal soil erosion equation is
used for predicting soil loss in five different particle sizes (clay, silt, sand,
small aggregates, and large aggregates). The pollutant transport portion
is subdivided into onepart handling soluble pollutants and another part
handling sediment absorbed pollutants. The input data requirements are
extensive, but most of the data can be retrieved from topographic and soil
maps, local meteorological information, field observations, and various
publications, tables, and graphs provided in the user manual or references.

ANSWERS-Areal, Nonpoint Source Watershed Environment
Response Simulation (Beasley and Huggins 1981)

The model was developed by the Agricultural Eng-ineering Depart-
ment of Purdue University. It is a distributed parameter model designed
to simulate rainfall-runoff events. Currently the model is maintained and
distributed by the Agricultural Engineering Department, University of
Georgia, Tifton, Georgia. To use the ANSWERS model, the watershed is
divided into a uniform grid (square elements). The element may range
from one to four hectares. Within each element the model simulates the
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processes of interception, infiltration, surface storage, surface flow, sub-
surface drainage, sediment detachment, and movement across the ele-
ment. The output from one element then becomes a source of input to an
adjacent element. Nutrients (nitrogen and phosphorus) are simulated
using correlation relationships between chemical concentrations, sedi-
ment yield, and runoff volume. Snowmelt or pesticides movement cannot
be simulated. A single storm rainfall hyetograph drives the model.

BASINS-Better Assessment Science Integrating Point and Nonpoint
Sources (Lahlou et al. 1998)

This model is a multipurpose environmental analysis system for use
by regional, state, and local agencies in performing watershed and water
quality, based studies. It was developed by EPA to address three objectives:

1. To facilitate examination of environmental information
2. To support analysis of environmental svstems
3. To provide a framework for examining management alternatives

A geographic information system (GIS) based on ArcView provides
the integrating framework for BASINS. GIS organizes spatial information
so it can be displayed as maps, tables, or graphics. Through the use of
GIS, BASINS has the ability to display and integrate a wide range of
information (e.g., land use, point source discharges, water supply with-
drawals) at a scale selected by the user. For example, some users mav
need to examine data at a state scale to determine problem areas, compare
watersheds, or investigate gaps in data. Others mav want to work at a
much smaller scale, such as investigating a particular river segment.
These features makes BASINS a unique environmental analysis tool. The
analytical tools in BASINS are organized into two modules. The assess-
ment and planning module, working within GIS, allow users to quickly
evaluate selected areas, organize information, and display results. The
modeling module allows users to examine the impacts of pollutant load-
ings from point and nonpoint sources. The modeling module includes
the following: QUAL2E, Version 3.2, a water quali~ and eutrophication
model; TOXIROUTE, a model for routing pollutants through a stream
system; NPSM-HSPF, version 10, a nonpoint source model for estimating
loadings. The latest versions of both QUAL2E and Hydrologic Simula-
tion Program-FORTRAN (HSPF) are included in the BASINS package.
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CREAMS-Chemicals, Runoff, and Erosion from Agricultural
Management Systems (Knisel 1980) and GLEAMS-Groundwater
Loading Effects of Agricultural Management Systems (Knisel 1993)

CREAMS is a field-scale model for evaluation of agricultural best
management practices (BMPs) for pollution control. Daily erosion, sedi-
ment yield, and associated nutrient and pollutant loads are estimated at
the boundary of the agricultural area. Runoff estimates are based on the
Soil Conservation Service (SCS) method. The vertical flux of nutrients
and pesticides in the root zone may be simulated using GLEAMS in order
to provide a groundwater component to off-site loadings. Both CREAMS
and GLEAMS are maintained by USDA Agricultural Research Service.

HSPF-Hydrologic Simulation Program-FORTRAN (Bicknell et al. 1993)

HSPF is a simulation model developed under EPA sponsorship to
simulate hydrologic and water quality processes in natural and man-
made water systems. It is an analytical tool that has application in plan-
ning, design, and operation of water resources svstems. The model enables
the use of probabilistic analysis in the fields of hydrology and water
quality management through its continuous simulation capability. It uses
such information as time history of rainfall, temperature, evaporation,
and parameters related to land use patterns, soil characteristics, and agri-
cultural practices to simulate the processes that occur in a watershed. The
initial result of an HSPF simulation is a time history of the quantity of
water transported over the land surface and through various soil zones
down to the groundwater aquifer. Runoff flow rate, sediment loads,
nutrients, pesticides, toxic chemicals, and other water quality constituent
concentrations can be predicted. The model can simulate continuous,
dynamic, or steady state behavior of both hydrologic/hydraulic and water
quality processes in a watershed. HSPF also may be applied to urban
watersheds through its impervious land module.

SWRRB-Simulator for Water Resources in Rural Basins (Arnold and
Williams 1994) and SWAT-Soil and Water Assessment Tool (Arnold
et al. 1995)

The SWRRB model was developed for large, complex, rural basins
through modifications to the CREAMS model for simulation of dailv-
time-step hydrology, nutrient and other loads. Similarly, SWAT is an
extension of SWRRB from small watershed scale to basin scale. SCS
hydrology techniques are modified to allow for agricultural return flow
and flow through the root zone. Nitrogen and phosphorus computations
are based on regression relationships between chemical concentration,
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sediment yield and runoff volume. Both nitrate and organic nitrogen
may be simulated for different soil layers. Both models are maintained by
USDA’s Agricultural Research Service.

WARMF-Watershed Analysis Risk Management Framework (EPR11998)

The Electric Power Research Institute (EPRI) has sponsored model
development specifically for the purpose of developing Total Maximum
Daily Loads (TMDLs) in accordance with EPA water quality regulations.
The models embedded in WARMF draw upon other simulation models
described herein, including ANSWERS and SWMM. Nonpoint loads are
generated on the basis of land use and other data in a GIS format, coupled
with simplified hydrologic techniques, but with complete coverage of the
hydrologic cycle. Erosion processes are included in land runoff modules,
as are integrated water quality fate and ~ransport processes in riverine
segments. Because point source loads are also included, the model may
be executed in an iterative fashion to determine TMDL allocations.

Urban Watersheds

Perhaps more so than for non-urban watersheds, process-type simu-
lation models for urban watersheds include a number of non-proprietary,
mostly governmentally-sponsored models, plus a few frequently used
proprietary private models (Table D-l). However, the discussion that
follows describes only models sponsored by a federal agency, since these
represent the bulk of the models used in practice. Information on other
models may be found from their websites (Appendix E).

DR3M-QUAL-Distributed Routing, Rainfall, Runoff Model-Quality
(Alley and Smith 1982)

This model developed by the U.S. Geological Survey (USGS) includes
a quality simulation routine coupled to its earlier DR3M model. Runoff
generation and subsequent routing is based on the kinematic wave
method. Quality generation is based on buildup and washoff .functions.
The model may be used for single-event or long-term (continuous) simu-
lation of hydrographs and quality constituents.

STORM-Storage, Treatment, Overflow Runoff Model (HEC 1977)

This model was developed by the U.S. Army Corps of Engineers,
Hydrologic Engineering Center (HEC) for simplified long-term analysis
(continuous simulation) of runoff from urban areas. The model addresses



TABLE D-1

Clll~timlolls Complete
Primarily Simulatioll Dynamic Graphical
Hydrology/ or Storm Flow User

Model Agency/Source Hydraulics Event Routing? Interface

DR3M-QUAL USGS ttydrology CS/SE No ANNIE
HSPF EPA Hydrology CS/SE No ANNIE, 3rd party
Iqydroworks ttR Wallingford in the

United Kingdom, Montgom.
Watson in tile United States. tlydrology/ Hydraulics CS/SE Yes Yes

MOUSE Danish Hydraulic Institute tlydrology/ Hydra.lics CS/SE Yes Yes
P8 Wiiliam Walker, Jr. I lydrology CS/SE No Menu
STORM I tEC/Vendors |iydrology CS No 3rd party
SWMM EPA/OSU |Iydrology/ Hydra.lics CS/SE Yes 3rd party

TABLE 1)-1 Noi~poil~t Sotlrce water quality sh~l/tilalion models tlillilnitinly ,ipplit~d I~ tirbilil watersheds ill iht~ Ul~iled States.
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combined sewer overflows (CSOs) in particular, although it may also be
used to simulate stormwater runoff quantity and quality. Hydrologic
methods utilize a simple runoff coefficient and depression storage for
hourly time steps. Water quality loads are estimated on the basis of
buildup and washoff functions. The trade-off between treatment and
storage options at the catchment outlet may be evaluated for economic
optimization of control strategies. The model is no longer supported bv
HEC, but is available from private vendors with an enhanced graphic
user interface.

SWMM-Storm Water Management Model (Huber and Dickinson
1988; Roesner et al. 1988)

The SWMM model was originally developed bv EPA as a simulation
model for the quantity and quali~ of CSOs. However, it has been widely
used for hydrologic, hydraulic and water quality analvsis for urban storrd-
water and some non-urban applications as well. Run’off is generated on a
single-event or continuous basis using nonlinear reservoir methods and
Horton or Green-Ampt loss functions. Flow routing options range from
simple to complete solution of the Saint-Venant equations in the Extran
Block. Simulation of nonpoint source runoff quality may be performed
by several options, including constant concentrations, regression methods
and buildup and washoff functions. Quality routing and treatment pro-
cesses may also be performed.

SPREADSHEET MODELS

A "spreadsheet model" is basically a generic category, in which water
quality predictions are based on unit loads (e.g., kg ha day-1) or event
mean concentrations, as a function primarily of land use, although other
factors such as delivery ratios and effects of best management practices
may be incorporated. Numerous ad hoc models have been generated in
this category for application to both urban and non-urban settings.

STATISTICAL APPROACHES

Non-Urban Watersheds

SPARROW-USGS’s Spatially Referenced Regressions on Watershed
Attributes Model (Smith et al. 1997; Preston et al. 1998)

A highly sophisticated regression procedure based on spatiallv-
referenced land use and stream channel characteristics has been devil-
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oped by the USGS for prediction of total nitrogen and total phosphorus
loads (kg day-1) at the outlet of major U.S. watersheds. Independent
variables for nitrogen prediction include load-related parameters such as
point source loads, fertilizer application, livestock waste production, and
atmospheric deposition, plus factors such as temperature, soil permeability,
and stream density. Coefficients of determination are 0.87 and 0.81 for
TN and TP load prediction for the conterminous United States, respec-
tively, based on data from 414 National Stream Quality Accounting Net-
work stream monitoring stations. The regression is based on land use
data from 78,000 soil geographic units. An application for the determina-
tion of total nitrogen in the Chesapeake Bay watershed (Preston et al.
1998) indicated areas that are most important to the delivery of nutrients
to the bay, mainly those that drain directly to large streams or those that
are near the bay.

Urban Watersheds

EPA’s Statistical Method (EPA 1983; Driscoll et al. 1989)

This method was adopted for the EPA’s Nationwide Urban Runoff
Program (NURP) and later refined in an investigation of highway runoff
quality for the Federal Highway Administration. A derived-distribution
technique is used to derive the lognormal distribution of event mean
concentrations from urban sites. This is a considerable improvement over
the simpler, constant concentration approach using a constant event mean
concentration (EMC) because the frequency distribution is provided,
which in turn may be used to simulate receiving water loadi, ngs.

USGS’s Regression Models (Driver and Tasker 1990)

All of the EPA’s NURP data were combined with some other urban
stormwater quality data by the USGS to develop a set of regression equa-
tions for estimation of EMC and loads. The equations were developed for
three different hydrologic zones of the United States and utilize com-
monly available watershed characteristics as independent variables. If a
single EMC or loading value is needed, this work remains the only com-
prehensive synthesis of thousands of samples of stormwater runoff from
urban watersheds. In the more than 16 years since NURP studies ended,
thousands of urban runoff sites have been sampled as part of EPA’s
NPDES requirements. The USGS study should be updated to reflect these
abundant newer and more spatially diverse data.

Once again, printed summaries of receiving water models tend to
rapidly become outdated. However, useful background information may
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be obtained from: Ambrose et al. (1988, 1996), Bouchard et al. (1994),
Barnwell et al. (1995), EPA (1997), Rauch et al. (1998), Shanahan et al.
(1998), and Somlyody et al. (1998). Much more current information may
often be gleaned from Oregon State University (1999) and USGS (1999b).

ESTUARINE AND COASTAL EUTROPHICATION MODELS

As with the preceding watershed models, eutrophication models for
receiving waters, both estuaries and the coastal ocean, come in a variety
of forms. These include desktop screening models, steady state and tid-
ally averaged models, and dynamic simulation models. The degree of
complexity and the computer and personnel resources necessary to use
each effectively are highly variable. Much of the following information
follows from the earlier work of the EPA (1990).

Desktop Screening Models

Desktop screening methodologies may be utilized with a hand-held
calculator or computer spreadsheet and are based on steady state condi-
tions, first order decay coefficients, simplified estimates of flushing time,
and seasonal pollutant concentrations. The Water Qualit,v Assessment
Methodology (WQAM) provides a series of such analvses.

WQAM-Water Quality Assessment Methodology (Mills et al. 1985)

WQAM is a set of steady state desktop models that includes both one-
dimensional and two-dimensional box model calculations. Specific tech-
niques contained in WQAM are the Fraction of Freshwater Method, the
Modified Tidal Prism Method, Advection-Dispersion equations, and
Pritchard’s two-dimensional box model.

Steady State and Tidally Averaged

Steady state and tidally averaged simulation models generally use a
box or compartment-type network and are difficult to calibrate in situa-
tions where hydrodynamics and pollutant releases are rapidly varying.
Consequently, they are less appropriate when waste load, river inflow, or
tidal range vary appreciably with a period close to the flushing time of the
waterbody. These are the simplest models available that are capable of
describing the relationship between nutrient loads and some of the end-
points of concern of the eutrophication process (i.e., chlorophyll, mini-
mum dissolved oxygen).
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QUAL2E (EPA 1995)

QUAL2E is a steady state, one-dimensional model designed for simu-
lating conventional pollutants in streams and well-mixed lakes. It has
been applied to tidal rivers with minor adaptations to the hydraulic
geometry and dispersion functions. Water quality variables simulated
include conservative substances, temperature, biochemical oxygen demand
(BOD), dissolved oxygen (DO), ammonia, nitrite, nitrate, organic nitro-
gen, phosphate and organic phosphorus, and algae. It simulates the major
reactions of nutrient cycles, algal production, benthic and carbonaceous
demand, atmospheric reaeration and their effects on the DO balance. It is
applicable to well mixed, dendritic streams. It also has the capability to
compute required dilution flows for flow augmentation to meet any pre-
scribed DO level. QUAL2E is widely used for stream waste load aLloca-
t-ions and discharge permit determinations in the United States and other
countries.

WASP5 (Ambrose et al. 1993)

WASP5 is a general, multi-dimensional model that utilizes box model-
ing techniques. The equations solved by WASP5 are based on the prin-
ciple of conservation of mass. Operated in the quasi-dynamic mode,
WASP5 requires the user to supply initial box volumes, network flow
fields, and inflow time functions. The user also must calibrate dispersion
coefficients between boxes. WASP5 has the capability of simulating
nutrient-related water quality issues at a wide range of complexity.

EUTRO5 is the submodel in the WASP5 system that is designed to
simulate conventional pollutants. It predicts DO, carbonaceous BOD,
phytoplankton carbon and chlorophyll a, ammonia, nitrate, organic nitro-
gen, organic phosphorus, and orthophosphate in the water column and, if
specified, the underlying bed.

Dynamic Simulation Models of One or More Dimensions

Numerical one-dimensional and two-dimensional models that simu-
late variations in tidal height and velocity throughout each tidal cycle
enable the characterization of phenomena varying rapidly within ~ach
tidal cycle, such as pollutant spills, stormwater runoff, and batch dis-
charges. They also are deemed appropriate for systems where the tidal
boundary impact is important to the modeled system within a tidal period.
The application of tidally varying (intratidal) models has found most use
in the analysis of short-term events, in which the model simulates a period
of time from one tidal cycle to a month. Some seasonal simulations have
also been conducted.
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WASP5 (Ambrose et al. 1993)

WASP5 may be operated in the tidal dynamic mode through linkage
with the associated hydrodynamic model DYNHYD5, which is a link-
node model that may be driven bv either constantly repetitive or variable
tides. Unsteady inflows may be ~pecified, as well as wind that varies in
speed and direction. DYNHYD5 is best suited for one-dimensional longi-
tudinal simulations, but has also been applied in two-dimensional mode
to evaluate lateral variations in estuarine water quali ,ty. DYNHYD5 is not
suited for systems with significant vertical stratification. There is, though,
no reason to prevent the WASP5 eutrophication sub-model, EUTRO5,
from being linked to a more complex hydrodynamic model than is sup-
plied with WASP5 (see below).

In numerical two-dimensional and three-dimensional dynamic simu-
lation models, dispersive mixing and seaward boundary exchanges are
treated more realistically than in one-dimensional models. While not
routinely used in nutrient analyses, thev are now finding use by experts
in special studies.                                         ..

CE-QUAL-W2 (Environmental and Hydraulics Laboratories 1986)

CE-QUAL-W2 is a dynamic two-dimensional (x-z) model developed
for stratified waterbodies. This is a Corps of Engineers modification of
the Laterally Averaged Reservoir Model (Edinger and Buchak 1983;
Buchak and Edinger 1984a, b). CE-QUAL-W2 consists of directly coupled
hydrodynamic and water quality transport models. Hvdrodvnan~c compu-
tations are influenced by variable water density ca~sed b’y temperature,
salinity, and dissolv6d and suspended solids. C’E-QUAL-W2 simulates as
many as 20 other water quality variables. Primary physical processes
included are surface heat transfer, shortwave and longwave radiation
and penetration, convective mixing, wind and flow induced mixing, entrain-
ment of ambient water by pumped-storage inflows, inflow densitv current
placement, selective withdrawal, and density stratification as i~npacted
by temperature and dissolved and suspended solids. Major chemical and
biological processes in CE-QUAL-W2 include: effects on DO of atmo-
spheric exchange, photosynthesis, respiration, organic matter decomposi-
tion, nitrification, and chemical oxidation of reduced substances; uptake, ’
excretion, and regeneration of phosphorus and nitrogen and nitrification-
denitrification under aerobic and anaerobic conditions; carbon cyclingand alkalinity_pH_CO2 interactions; trophic relationships for total !~hvto-

plankton; accumulation and decomposition of detritus and organic s~di-
ment; and coliform bacteria mortality.
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MIKE3

MIKE3 is a three-dimensional, time-dependent, free surface model
with wetting and drying of shoals. It is maintained and marketed by the
Danish Hydraulic Institute. It offers two different hydrodynamic engines.
The first of these assumes a hydrostatic pressure distribution and solves
the equations of motion on a sigma-coordinate grid. The second involves
a non-hydrostatic formulation and solution on a z-level coordinate grid.
Nested grids are allowed. Numerous turbulence closure schemes may be
selected. The hydrodynamic model can be coupled to a water quality
module, which focuses on dissolved oxygen, organic matter, ammonia,
nitrate, phosphorus, bacteria, and chlorophyll a. It can also be coupled to
a eutrophication model that includes carbon and nutrient cycling, phyto-
plankton and zooplankton growth, oxygen balance, and benthic vegetation.

The Danish Hydraulic Institute also markets one and two-
dimensional coupled hydrodynamic and water quality models, MIKE11
and MIKE21 (Warren and Bach 1992).

ECOM/*EM

Hydroqual, Inc. has produced a series of similar models based on
ECOMsi, a three-dimensional, free surface, finite difference, hydro-
dynamic code based on the community Princeton Ocean Model (Blumberg
and Mellor 1987), and eutrophication code based on the EUTRO code
contained within WASP5 (Hydroqual, Inc. 1998). These models include,
among others, Bays Eutrophication Model (applied to Massachusetts and
Cape Cod Bays), and ,System-Wide Eutrophication Model (applied to the
New York Apex and adjacent estuaries). The models allow for wetting
and drying during a tidal cycle and contain various options for the turbu-
lence closure in both the vertical and horizontal dimensions.

The eutrophication code involves 25 state variables. These include
different classes of phytoplankton, as well as both refractive and labile
particulate and dissolved organic matter.

CH3D-ICM

CH3D-ICM is a linkage of CH3D, a hydrodynamic model, and
CE-QUAL-ICM, a water quality model. CH3D is a three-dimensional,
finite difference hydrodynamic model developed by Peter Sheng, recently
modified for the Chesapeake Bay Program (Johnson et al. 1993), and main-
rained by the U.S. Army Corps of Engineers’ Waterways Experiment
Station in Vicksburg, Mississippi. The model can be used to predict
system response to water levels, flow velocities, salinities, temperatures,
and the three-dimensional velocity field. CH3D makes hydrodynamic
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computations on a curvilinear or boundary-fitted planform grid. Deep
navigation channels and irregular shorelines can be modeled because of
the boundary-fitted coordinates feature. Vertical turbulence is predicted
by the model, and is crucial to a successful simulation of stratification,
destratification, and anoxia. A second-order model based upon the
assumption of local equilibrium of turbulence is employed.

ICM is an unstructured finite volume water quality model that may
be applied to most waterbodies in one, two, or three c~imensions (Cerc~
and Cole 1995) by readily linking it to any type of hvdrodynamic model.
The model predicts time-varying concentrations o’f water quality con-
stituents and includes advective and dispersive transport. The model
contain£ detailed eutrophication kinetics, modeling the carbon, nitrogen,
phosphorus, silica, and dissolved oxvgen cycles. The model also con-
siders sediment diagenesis and benthi~ exchange interactions among state
variables are described in 80 partial-differential equations that employ
over 140 parameters.

EFDC-Environmental Fluid Dynamics Code (Hamrick 1996)

EFDC is a linked three-dimensional, finite difference hydrodvnamic
and water quality model developed at the Virginia Institute of Marine
Sciences. EFDC contains extensive water quality capabilities, including a
eutrophication framework based upon the ICM model. EFDC is a gen-
eral-purpose hydrodynamic and transport model that simulates tidal,
density, and wind-driven flow; salini~; temperature; and sediment trans-
port. Two built-in, full-coupled water quality/eutrophication sub-models
are included in the code.

EFDC solves the vertically hydrostatic, free-surface, variable-density,
turbulent-averaged equations of motion and transport; and transport
equations for turbulence intensity and length scale, salinity, and tempera-
ture in a stretched, vertical coordinate system; and in horizontal coordi-
nate systems that may be Cartesian or curvilinear-orthogonal. Equations
describing the transport of suspended sediment, toxic contaminants, and
water quality state variables are also solved.

Further information is available for some models at websites (Appen-
dix E). The important features of these models are summarized in Tables
D-2 and D-3. The information provided in these tables is primarily quali-
tative and sufficient to determine whether a model mav be suitable for a
particular application. For complete information, the p~tential user must
consult the appropriate user’s manuals, the supporting agency, and other
experienced users.
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TABLE D-2

Spatial Hydro- Data Expertise
Model Time Scales Dimensions dynamics Requirements Supporting Agency Scale of Effort

Fraction of Freshwater SS 1D 0 Minimal EPA Days
Modified Tidal Prism SS 1 D 0 Minimal EPA Days
Advection-Dispersion

Equations SS 1 D 0 Minimal EPA Days
Pritchard’s 2-D Box Model SS 2D (xz) , 0 Minimal EPA Days
QUAL2E SS 1 D I Moderate EPA Few months
WASP5 Q/D ID, 2D (xy), or 3D I, S Moderate to EPA Few months

substantial
CE-QUAL-W2 D 2D (xz) S Substantial U.S. Army Corps Several months

of Engineers
MIKE 3 D 3D S Extreme Danish Hydraulic Several months

Institute
ECOMsi/*EM D 3D S I~xtreme ttydoqual, Inc. Several months
CH3D-ICM D 3D S Extreme U.S. Army Corps

of Engineers Several months
EFDC D 3D S Extreme None Several months

D = dynamic
Q = quasi-dynamic (lidal-averaged)
SS = steady state
xy = two-dimensional, longitudinal-lateral
xz = two-dimensional, longitudinal-vertical
0 = no hydraulics specified, inferred from salinity data
1 = hydrodynamics input
S = hydrodynamics simulated

TABLE D-2 Summary of selected estuarine water quality model characte,istics.                                                     ~



TABLE D-3

Model Key Features Advantages Disadvantages/ Limitations

WQAM Simplified equations to simulate Few data requirements; can be easily Lin~ited to screening- and mid-level
dilution, advection, dispersion, applied with a hand calculator or applications.
first-order decay, empirical computer spreadsheet.
relationships between nutrient
loading, and total nutrient
concentration.

QUAL2E Steady-state model provides User-friendly Windows interface, Limited to simulation of time periods
detailed simulation of water qualitywhich is widely used and accepted, during which stream flow and input
processes, including dissolved Able to simulate all of the loads are essentially constant.
oxygen, biological oxygen demand,conventional pollutants of concern.
and algal growth cycles.

WASP5 Based on flexible compartment ttas been widely applied to estuarineCoupling with multi-dimensional
modeling approach; can be applied situations. Considers comprehensivehydrodynamic models requires
in one, two, or three dimensions, dissolved oxygen and algal processes,extensive site-specific linkage efforts.

Can be used in three-dimensional
simulations by linking with
hydrodynamic models.

CE-QUAI.-W2 Uses an implicit appruach to solve Able to simulate the ¢.~set aud Application requires extensive
equations of continuity and breakdown of vertical stratification, modeling experience.
momentum. Simulates variations Most appropriate model for cases
in water quality in the longitudinal where vertical variations are an
and lateral directions, important water quality consideration.



MIKE 3 Finite difference model for use in Pre- and pt~sbpr~we.~.~i,~g software Computationally intensive. Requires
three dimensions. Predicts that is user-friendly. Multiple extensive data for calibration and
time-varying concentrations of turbulence closure schemes, verification. Restricted set of state
constituents, including advective variables in water quality code. No
and dispersive transport, access to source code.

ECOMsi/*EM Finite difference model for use in State-of-the-science eutrophication Computationaily intensive. Requires
three dimensions. Predicts kinetics. Multiple turbulence closure extensive data for calibration and
time-varying concentrations of schemes, verification. Requires a high level of
constituents, including advective ’ technical expertise to apply
and dispersive transport, effectively. Limited access to source

code.

CH3D-ICM Finite difference model can be State-of-the-science eutrophication Computationally intensive. Requires
applied to most water bodies in kinetics, extensive data for calibration and
one to three dimensions. Predicts verification and a high levelof
time-varying concentrations of technical expertise to apply
constituents, including advective effectively.
and dispersive transport.

EFDC Linked three-dimensional, finite Able to provide three-.dimensional Computationally intensive. Requires
difference hydro-dynamic, and description of water qnality extensive data for calibration and
water quality model contains parameters of concern. The entire verification and a high levelof
extensive water quality capabilities, range of hydrodym~mic, sediment, technical expertise to apply
Water quality concentrations can eulrophicali~u~, and toxic ~ hemic,~l effectively.
be predicted in a variety of formats constituents can be considered.
suitable for analysis and plolting.

TABLE D-3 Key features of selected estuarine water quality models.
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Related Websites

Model Name URL

AGNPS http://www.infolink.morris.mn.us/_lwinki
products/agnps.htm

ANNIE http://water.usgs.gov/software/
surface_water.html
http://www.epa.gov/epa_ceam/wwwhtml/

. cearnhome.htm
ANSWERS Not available
BASINS http://www.epa.gov / ostwater / BASINS/
BEM http://www.dhi.dk/general/dhisoft.htm
CE-QUAL-W2 http://www.wes.army.mil / et / elmodels /

w2info.html
CH3D-ICM         http://hlnet.wes.army.mil/software/ch3d
CREAMS/GLEAMS http://arsserv0.tamu.edu/nrsu/glmsfact.htm
DR3M-QUA L http: / / water, us gs. gov / software /

surface_water.html
http://www.epa.gov/ednnrrnrl/tools/model/
dr3m/htm

EFDC http: / / www. tetra tech-ffx, com
HSPF http://www.epa.gov / owowwtr 1/watershed /

Proceed / donigia2.html
Hydroworks http: / / www.wallingfordso ftware.com /

products_frame.htm
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MIKE 3 http://www.dhi.dk/general/dhisoft.htm
MOUSE http: / / www.dhi.dk/general/dhisoft.htm
P8 http: / / www2.shore.net / -wwwalker / #Software
QUAL2E http: / / www. surfacewater.com /

qual2eu_overview.html
STORM http://www.epa.gov/owowwtrl/watershed/

Proceed / donigia2.html
SWMM http: //www.epa.gov/owowwtrl/watershed/

Proceed / donigia2.html
http://www.dhi.dk / general/dhisoft.htm
http://www.ccee.orst.edu/swmm/

SWRRB/SWAT http: / / arsserv0.tamu.edu/nrsu/swrbfact.htm
http: / / arsserv0, tamu. edu /nrsu / swatfact.htm

WASP5 http://www.cee.odu.edu/cee/model/
wsp_desc.html

WARMF http: / / systechengineering.com / warmf.htm
WQAM Not Available
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influence on estuarine susceptibiliD" to

Abatement strategies nutrient over-enrichment, 175
monitoring and modeling, 197-236 American Society of Civil Engineers, 300,
source reduction and control, 269- 302

310 Urban Water Resources Research
understanding, 195-310 Council of, 303
water quality goals, 237-268 Ammonium sulfate, 134

Adriatic Sea, 88 Amnesic shellfish poisoning (ASP), 26, 29,
AFOs. See Animal feeding operations 95
AGNPS. See Agricultural Nonpoint Anaerobic digestion

Source Pollution model                   of liquid wastes, 280
Agricultural Nonpoint Source Pollution       Animal feeding operations (AFOs), 124-125

model (AGNPS), 377                   Anoxia
Agricultural production systems                shifts in community structure caused

changes under way in, 161                     by, 89-90
Agriculture-dominated watersheds, 211-       ANSWERS. See Areal, Nonpoint Source

212 Watershed Environment Response
Air Pollution Prevention and Control Act. Simulation

See Clean Air Act Apalachicola estuary, 66
Albemarle-Pamlico estuarine system, 27, Areal, Nonpoint Source Watershed

109, 112 Environment Response Simulation
Algal beds (ANSWERS), 377-378

degradation of, 98-101 ASP. See Amnesic shellfish poisoning
Algal bloom. See Harmful algal bloom Assessments

(HAB) need to conduct, 10, 59
Atmospheric nitrogen, 35-36, 53
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B cherry Creek Basin, 264

Baltic Sea, 32, 79-81 Chesapeake Bay, 6, 27, 39, 76, 88, 103, 106,
109-110, 120, 122, 128-130, 152-157,Barbados, 103
230, 305BASINS. See Better Assessment Science

Chesapeake Bay Program, 49, 219-220,Integrating Point and Nonpoint 304, 361Sources
Choosing targets, 239-240Beaches
Circulation enhancement, 304importance of, 15
CISNet. See Coastal Intensive Site Network

"Beneficiary pays" principle, 251-252 Cladophora, 26Benthic filter feeders, 305-306
Classification schemeBest management practices (BMPs), 57,

Hansen and Rattray, 179-18059, 256, 272, 274-275, 277, 282-288, Clean Air Act, 7, 9, 16-18, 37, 53, 56, 61,
300, 3.02, 309 161,289, 293, 309, 356Better Assessment Science Integrating

amendments to, 263, 291,307, 360Point and Nonpoint Sources Clean Air Status and Trends Network
(BASINS), 378

(CASTNET), 363Biogeochemical models
Clean Water Act, 7, 9, 16-17, 52-53,212, 242,CENTURY, 231

252, 293-294, 309, 356-3~8, 360, 362Biogeochemical processes, 74
Clean Water Action Plan (CWAP), 9, 51-53,Biological oxygen demand (BOD), 296

55, 358, 367Biological treatment options
Clean Water State Revolving Funds loans,in situ, 304-306

362"Blue-green algae," 78
CNSPCP. See Coastal Nonpoint SourceBMPs. See Best management practices

Pollution Contro! ProgramBOD. See Biological oxygen demand Coastal Component of the Global Ocean
Bottom-dwelling plants, 100

Observing System (C-GOOS), 365-366
Coastal eutrophication

management strategies addressIng, 368C models for, 384-391
C-GOOS. See Coastal Component of the Coastal Intensive Site Network (CISNet),

Global Ocean Observiag System 365
CAFE. See Corporate Average Fuel Coastal marine ecosvstems

Efficiency standards                      evidence for nitrogen limitation in, 67-
CASTNET. See Clean Air Status and              72

Trends Network importance of silica and iron in, 81-83
CCMP. See Comprehensive Conservation mechanisms that lead to nitrogen

and Management Plan limitation in, 72-81
CE-QUAL-W2 model, 386 Coastal models
CENR. See Committee on Environment for monitoring and modeling, 227-230

and Natural Resources Coastal Nonpoint Source Pollution
CENTURY model Control Program (CNSPCP), 52, 357-

biogeochemical, 231 358
Chaetornorpha, 26 Coastal Research and Monitoring
Chattonella, 98 Strategy, 52, 367
CH3D-ICM model, 387-388 Coastal Services Center, 367-368
Chemical, Runoff, and Erosion from Coastal system .types

Agricultural Management Systems Plankton Dominated Drowned River
(CREAMS), 379 Valley Estuary, (DRVE), 166

Chemically enhanced primary, treatment Salt Marsh Dominated Estuary (SME),
(CEPT), 296 166

Seagrass Dominated Estuary (SGE), 166
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Coastal waters CRP. See Conservation Reserve Program
determining status of, 44 CWAP. See Clean Water Action Plan
nutrient over-enrichment in, 14-16 Cyanobacteria, 78
productivity, of, 2-3
sources of nutrient inputs to, 113-162

Coastal Zone Management Act, 7, 9, 16, D
18, 53, 356-358

Danish Nationwide Monitoring Program,reauthorization amendments to, 52
204-205

Coastal Zone Management Programs, 358
Columbia River, 180 Data assimilation, 200

Data setsCombating nutrient over-enrichment, 37-
62 electronic storage and management of,

202
Command-and-control regulations, 258-260 -                                 Databases

need to develop, 56Committee on Environment and Natural DCP. See Dissolved concentration potential
Resources (CENR), 51, 54, 188, 210 "Dead Zone"Draft Coastal Research and Monitoring

in the Gulf of Mexico, 1, 25, 39, 87Strategy, 59
Environmental Monitoring Team of, Denitrification, 140-141

188 influence on estuarine susceptibility to

Committee the Causes and nutrient over-enrichment, 171on
Management of Coastal Diarrhetic shellfish poisoning (DSP), 26,

Eutrophication, 16, 79, 188 29, 95
Dictyosphaeria cavernosa, 102"Compensating surplus." See Willingness Dilution

to pay influence on estuarine susceptibility toComplexity.
nutrient over-enrichment, 165levels of, 229-230

Dilution capacity, 184-186Comprehensive Conservation and Dissolved concentration potential (DCP),
Management Plan (CCMP), 360

182-183, 186-187, 191Concentration measurements
limits of, 248                               updating measures of, 191

Dissolved organic matter (DOM), 91-92Conservation Reserve Enhancement
Program, 53 Distributed Routing, Rainfall, Runoff

Conservation Reserve Program (CRP),
Model-Quality (DR3M-QUAL), 380

252, 256-257, 288 DOE. See U.S. Department of Energy

Controlling costs DOM. See Dissolved organic matter

of monitoring and modeling, 213-214 Dose-Response Curves, 166
Draft Coastal Research and MonitoringControlling the right nutrients, 31-36

Copper, 91 Strategy, 59

Coral reef destruction, 30-31, 101-103 DR3M-QUAL. See Distributed Routing,
Rainfall, Runoff Model-QualityCoral-zooxanthellae symbiosis, 30

DSP. See Diarrhetic shellfish poisoningCorporate Average Fuel Efficiency
(CAFE) standards, 290, 292-293 Dutch coastal waters, 92

Corpus Christi Bay, 87 DYNHYD5, 386

CREAMS. See Chemical, Runoff, and
Erosion from Agricultural EManagement Systems

Criteria ECOM/*EM model, 387
establishing, 240-242 Economic impacts

Crop rotation, 281 challenge of estimating, 111-112
"Crown-of-Thorns" starfish, 31 .types of, 104-111
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EFDC. See Environmental Fluid DynamicsEuropean Regional Seas EcosystemCode model Model, 219 "
Elba watershed, 6 EUTRO5 model, 385, 387
EMAP. See Environmental Monitoring Eutrophication

and Assessment Program controlled by nitrogen, 68-70
Embayments, 73 defined, 1-2, 24
Enrichment. See Over-enrichment spatial coherence scales of, 199
Environmental Fluid Dynamics Code Eutrophication reduction policies, 250

(EFDC) model, 388                     Executive Office
Environmental Monitoring and                 Committee on EnvLronment and

Assessment Program (EMAP), 209, Natural Resources (CENR), 51, 54
363-364 EXP. See Estuarine export potential

Environmental Monitoring Team, 188 Expanding monitoring and modeling
Environmental Protection Agency (EPA), need for, 7-8

7-8, 16-17, 52-53, 56, 61, 108, 156, 212, Experimental Lakes Area, 68, 78
226, 234, 246, 255

Environmental Monitoring and
Assessment Program (EMAP) of, F
209, 363-364

Great Waters program of, 53, 360-361 Federal actions
National Estuary, Program (NEP) of, 45, need to exert leadership, 8-9, 56-57

191,210, 359-360, 368-370 recommendations for, 51-62
National Pollutant Discharge Federal monitoring and assessment

Elimination System (NPDES) of, 202, programs, 362-368
226, 235, 247, 295, 298, 357 Federal programs

Nationwide Urban Runoff Program need to identify and correct overlaps
(NURP) of, 225, 383                         and gaps in, 9, 51, 53-55

Pollution Prevention Grants Program         representative, 357-362
of, 361 Fees, 261-262

statistical method of, 383 Findings. See Recommendations
Environmental Quality Incentives Finger canals, 305

Program (EQIP), 288, 362 Fjords, 73
EPA. See Environmental Pro~ection Agency Florida Bay, 88
EQIP. See Environmental Quality Florida Keys, 88, 102

Incentives Program                     Flushing
"Ec~uivalent surplus." See Willingness to         influence on estuarme susceptibili .ty to

accept nutrient over-enrichment, 165-167,
Estuaries 170

nitrogen and phosphorus in, 66-67 Framework for Integrating the Nation’s
productivity of, 2 Environmental Monitoring and
sources of nutrient inputs to, 113-162 Research Networks and Programs,

Estuarine conditions 366-367
developing quantitative measures of,

208-210
Estuarine export potential (EXP), 182-184, G

186-187, 191
German coastal waters, 92updating measures of, 191
GLEAMS. See Groundwater LoadingEstuarine models, 384-391

Effects of Agricultural Managementfor monitoring and modeling, 227-230
SvstemsEuropean Community limits, 276

Global Positioning System technology, 214
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"Gold Book" criteria, 242 Inland Sea of Japan, 96-97
GOMP. See Gulf of Mexico Program "Insurance" fertilization, 277
GPP. See Gross Prima~ Productivity Integrated Coastal Monitoring Program
Great Barrier Reef, 102 for the Gulf of Mexico, 365
Great Waters program, 53, 360-361 International Council of Scientific Unions,
Gross Primary Productivity, (GPP), 168-169 141
Groundwater Loading Effects of International Geosphere-Biosphere

Agricultural Management Systems Program, 141
(GLEAMS), 372, 379 International SCOPE Nitrogen Project,

Gulf Coast of Florida, 107 121-122, 141-142, 145-146, 150-153,
Gulf of Mexico, 88, 108, 111 224, 227

"Dead Zone" in, 1, 25, 39, 87 Iron
Gulf of Mexico Program (GOMP), 361 affect on phytoplankton, 82

importance in coastal systems, 81-83

K
HAB. See Harmful algal bloom
Habitat measurements Kaneohe Bay, 102

information from, 216 Kattegat, 204-205
Hansen and Rattrav classification scheme, Kissimmee River, 303-304

179-180
Harmful algal bloom (HAB), 26, _8-~1, 52,

84-85, 93-98, 306-307 L
controlling with natural parasite, 307
effect of, 2 Lagoons, 73

expansion of, 29
Laholm Bay, 32° 70, 72

Hedonic pricing models, 108
Lake Champlain, 286
Lake Okeechobee, 303

Himmerfjarden estuary, 70-71,194 LakesHSPF. See Hydrologic Simulation
Program-FORTRAN nitrogen and phosphorus in, 66-67

LaPlatte River watershed, 286-287
Hudson River estuary.                       Light extinction

water residence time in, 168-169 influence on estuarine susceptibility toHydrologic Engineering Center of, 234 nutrient over-enrichment, 171
Hydrologic Simulation Program-

FORTRAN (HSPF), 372, 379 Lingulodinium ~nachaerophoru~n, 93-94

Hypoxia, 86-89 Little Washita River watershed, 285-286

shifts in community structure caused Livestock. See Animal feeding operations

by, 89-9O (AFOs)
Load maintenance strategies

Hvpsography. identifying most effective, 50
influence on estuarine susceptibility to

nutrient over-enrichment, 170 Loadings
investigating, 46-48, 111

Local managers

I need to support initiatives from, 61-62
recommended approach for, 42-50

Important nutrients results of questionnaire, 356-375
identifying, 65-83 Long Island Sound, 39, 87, 120, 223-224,

Index sites, 58 264
proposal to select and use, 188 Long Term Ecological Research Network,

Industrial waste 366
treated, 295, 297
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M developing quantitative measures of

Maintenance steps, 49-50 estuarine conditions, 208-210

Management strategies, 373-375 developing quantitative measures of
watershed conditions, 210-213

addressing coastal eutrophication, 368 elements of an effective program for,Managers
202-208challenge to, 14, 236

introduction to, 201-202need to provide information to, 8, 60
need to expand capability for, 7-8, 57-results of questionnaire, 356-375
59Managing Troubled Waters, 201

recommendations for, 233-236Managing Wastewater in Coastal Urban
using volunteer observers in, 215-216Areas, 31

Moral persuasion, 255-256Mandatory nutrient management, 259
Mud Hollow Brook watershed, 287Manokin Ri.’ver, 25

Manure management, 278-280 Municipal waste

Margin of safety, 243 treated, 293-295

Marine Ecosystem Research Laboratorv
(MERL), 68-69, 167, 214, 221

NMarketable permits, 263-265, 307-308
Mediterranean estuaries, 179 NADP. See National Atmospheric
MERL. See Marine Ecosvstem Research Deposition Program

Laboratory Narragansett Bay, 32, 69, 76-77,, 157, 214
Metadatabase National Ambient Air Quality Standards,

need to develop, 56 293
Metals National Animal Feeding Operations

bioavailability of, 91 Strategy, 53
Microalgae, 26 National Atmospheric Deposition
MIKE3 model, 387 Program (NADP), 46, 53, 363
Mississippi Basin, 25, 122 National Coastal Monitoring Center, 364
Mississippi River, 25, 82, 88, 122, 157-158 National Estuarine Eutrophication
Modeling Assessment, 4-5, 10, 21-22, 38-40, 44,

estuarine and coastal models, 227-230 50, 59, 183, 186-187, 208, 368
introduction to, 214-225 - National Estuarine Research Reserve
other relevant models, 230-233 (NERR), 191,358-360
recommendations for, 233-236 National Estuarme Research Reserve
watershed management models, 225-227 System (NERRS), 210

Models System-Wide Monitoring Program
coastal eutrophication, 384-391 (SWMP) of, 364
creating proprietary, 234 National Estuary Program (NEP), 45, 191,
estuarine, 384-391 210, 359-360, 368-370
need to improve, 9-10, 60 National Harmful Algal Bloom Research
process, 377-382 and Monitoring Strategy, 52
reviews, 376-391 National information clearinghouse
selecting, 233-234 need to develop, 55-56
spreadsheet, 382 National Nutrient Management Strategy,
statistical, 382-384 38-39, 42, 51, 55, 37, 59, 62
watershed, 376 National Ocean Service, 182-184, 187

Molybdenum National Oceanic and Atmospheric
required for nitrogen fixation, 80 Administration (NOAA), 16, 46-47,

Monitoring 50, 57, 61,104, 111,153-154, 165, 170,
calibration in, 198n 182-183, 274
controlling costs of, 213-214 Coastal Services Center of, 367-368
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National Estuarine Eutrophication in estuaries and lakes, 66-67
Assessment of, 4-5, 10, 21-22, 38, 40. export from agricultural systems, 133-
44, 50, 59, 183, 186-187, 208, 368 135

National Estuarine Research Reserve reason for focusing on, 31-32, 34
(NERR) of, 191,358-360 reducing off-farm inputs of, 273-274

National Estuarine Research Reserve retention in forests, 137-138
System (NERRS) of, 210 Nitrogen fertilizer

National Ocean Service of, 182-184, 187 fate of in North America, 115-117
National Pollutant Discharge Elimination production of, 114

System (NPDES), 202, 226, 235, 247, Nitrogen limitation
295, 298, 357 evidence for, in coastal marine

National Research Council (NRC), 16, 35, ecosystems, 67-72
45, 86, 95, 115, 201,224, 243, 273 mechanisms that lead to, in coastal

Committee on the Causes and marine ecosystems, 72-81
Management of Coastal Nitrogen Saturation Experiment, 139
Eutrophication, 16, 79, 188 NOAA. See National Oceanic and

National Resources Conservation Service, Atmospheric Administration
370 Nonpoint Source Implementation Grants,

National Science and Technology Council 362
(NSTC), 54 North Sea, 219

National Science Foundation (NSF), 7, 16, NPDES. See National Pollutant Discharge
61,189-190 Elimination Svstem

National Strategy for the Development of NPSM-HSPF model, 378
Regional Nutrient Criteria, 367 NRC. See National Research Council

National Trends Network, 363 NSF. See National Science Foundation
National Water Quality. Assessment NSP. See Neurotoxic shellfish poisoning

(NAWQA), 363                        NSTC. See National Science and
National Wetlands Inventory                     Technology Council

classification, 178-179                   NURP. See Nationwide Urban Runoff
Nationwide Coastal Environmental               Program

Quali .ty Monitoring Network, 364 Nutrient inputs
Nationwide strategy needed methodologies for determining, 151-153

to address nutrient over-enrichment, rate of change in, 157-160
developing, 38-42 sources to estuaries and coastal waters,

Nationwide Urban Runoff Program 113-162
(NURP), 225, 383 spatial and temporal distribution of,

Natural Resource Conservation Service of, 171, 175
213                                   Nutrient load

NAWQA. See National Water Quality.           influence on estuarine susceptibiliW to
Assessment nutrient over-enrichment, 165

NEP. See National Estuary. Program Nutrient over-enrichment
NERR. See National Estuarine Research in coastal waters, 14-16

Reserve combating, 37-62
NERRS. See National Estuarine Research developing a nationwide strategy to

Reserve System                             address, 38-42
Neurotoxic shellfish poisoning (NSP), 26,        problem of, 2-4, 20-36

29, 95                                   understanding, 13-36
Nitrogen, 274-276                            Nutrient over-enrichment effects, 20, 23,

animal feeding on, 272-273 84-112
atmospheric, 35-36, 135-139 ecological, 85-103
decomposition rate of organic, 278 economic, 103-112
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Nutrients Poisoning syndromes. See Amnesic
controlling the right, 31-36 shellfish poisoning; Diarrhetic
identifying important, 65-83 shellfish poisoning; Neurotoxic

shellfish poisoning; Paralytic
shellfish poisoning

O                       Policies

Operculodinium centrocarpum, 94 eutrophication reduction, 250
Oslo Fjord, 94, 157 "Polluter pays" principle, 251-252

Over-enrichment Polluting parties, 251

understanding nutrient, 13-36 Pollution control

Oxygen demand distributional impacts of, 251-252

increased, 86-89 dynamic adjustment to, 251

Ozone Transport Assessment Group, 292 voluntary approaches to, 253-258
Pollution permits

trading, 263-265
p Pollution Prevention Grants Program, 361

Population densitv
Paralytic shellfish poisoning (PSP), 26, 29, link to nitrogen export, 144

95 Porites porites. 103
Partnership Prevention steps, 49-50

public-private, 254 Primary. production base
Peridiniumfaeroense. 94 influence on estuarine susceptibility to
Permits nutrient over-enrichment, 165

marketable, 263-265 Problem
Pfiesteria, 26-28, 77, 98, 107 of nutrient over-enrichment, 20-36
Phaeocystis, 96 understanding, 63-194
Phosphorus, 277-278 Process models, 377-382

animal feeding on, 272-273 Program coordination
biological removal of, 295 need for, 370
in estuaries and lakes, 66-67 Programmatic approaches, 356-375
export from agricultural systems, 130- Proper~ values, 106

133 Proprietary. models
reducing off-farm input~ of, 273-274 creating, 234

Photographs PSP. See Paralytic shellfish poisoning
information from, 215 Public-private partnership

Physiographic setting in Tampa Bay, 254
influence on estuarme susceptibility, to Puget Sound, 183

nutrient over-enrichment, 164-165
Phytoplankton

affect of iron on, 82-83 Q
Phytoplankton grazing

QUAL2E model, 385influence on estuarme susceptibilitv to
nutrient over-enrichment, 170-1~;1

Phytoplankton turnover time
influence on estuarme susceptibility to R

nutrient over-enrichment, 165-167, Recommendations, 37-62
170 for federal actions, 51-62

Plankton community, structure for local managers, 42-50
changes in, 90-93 for monitoring and modeling, 233-236Po River, 88 Red tides, 15, 93, 97, 306

Pocomoke River, 25 Redfield ratio, 78
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Regional Monitoring Programs, 364 Sources of nutrient inputs
Related websites, 392-393 agricultural, 270-288
Remedial measures atmospheric, 288-293

implementing, 283-285 changes in agricultural production and
Research nonpoint source nutrient pollution,

need to expand and target, 10, 61 124-139
resources needed for, 44-50 disturbance, nonpoint nutrient fluxes,

Restoration steps, 45-49 and baselines for nutrient exports
Results of a managers questionnaire, 368- from pristine systems, 121-123

375 to estuaries and coastal waters, 113-162
Rhine watershed, 6 implications for achieving source
Riparian area surveys reductions, 160-162

information from, 216                       insights from the SPARROW model
Riparian zones                                  applied to the national scale, 147-150

effectiveness of, 281-282                     nutrient budgets for specific estuaries
Rivers, 73. See also individual rivers                 and coastal waters, 150-156

nutrient fluxes to the coast, 141-147
oceanic waters as a nutrient source to

S estuaries and coastal waters, 156-160
processing of nitrogen and phosphorus

Safe Drinking Water Act, 251 in wetlands, streams, and rivers, 139-
Safe .ty 141

margin of, 243 wastewater and nonpoint sourceSalt Marsh Dominated Estuary (SME), 166 inputs, 119-121
Sampling design, 203 SPARROW. See Spatially Referenced
San Francisco Bay system, 172-174 Regressions on Watersheds Model
Scientific Committee on Problems of the Spatial distribution of nutrient inputs

Environment (SCOPE) influence on estuarine susceptibili~, to
International Nitrogen Project of, 121- nutrient over-enrichment, 171,175

122, 141-142, 145-146, 150-153, 224, Spatially Referenced Regressions on
227 Watersheds Model (SPARROW),SCOPE. See Scientific Committee on 147-150, 152-154, 186-187, 227, 382-
Problems of the Environment 383

Seagrass Special Water Quali .ty Incentives, 288
degradation of, 98-101 Spreadsheet models, 382

Seagrass Dominated Estuary (SGE), 166 Standards
Seagrass models, 230-231

establishing, 240-242Sensitivity analysis, 218 Statistical approaches, 382-384
Septic tanks, 297-298
Sewer overflow Storage, Treatment, Overflow Runoff

Model (STORM), 380,382structural controls for, 301-302
Storm Water Management ModelSilica (SWMM), 382

importance in coastal systems, 81-83 Stormwater control facilities, 301Simulator for Water Resources in Rural
regional, 302-303Basins (SWRRB), 379-380 Stratification

Soil phosphorus thresholds, 212
influence on estuarine susceptibiliD- toSource reduction and control, 269-310 nutrient over-enrichment, 170agricultural sources, 270-288

Streamgaging Network, 362-363atmospheric sources, 288-293 Structural controls
next steps for, 308-310 for sewer overflow, 301-302
other mitigation options, 302-308
urban sources, 293-302
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Susceptibility, to nutrient over- TOXIROUTE mode!, 378
enrichment, 163-194 Trading pollution permits, 263-265

additional questions about, 191-194 Transport management, 280-283
coastal classification, 176 Treated industrial waste, 295, 297
geomorphic classification, 177 Treated municipa! waste, 293-295
habitat classification, 178-181 Tyrrell mode!, 79
hybrid classification, 181
hydrodynamic classification, 177-178
index of, 172-174 "U
major factors influencing estuarine

susceptibility to nutrient over- U.K. Nitrate Sensitive Areas Scheme, 281
enrichment, 164-176 Ulva, 26

National Oceanic and Atmospheric Understanding abatement strategies, 195-
Administration’s National Ocean 310
Service classification schemes, 182- United Nations’ Environmental Program,
187 141

need to develop better classification Urban diffuse source discharges, 298-302
scheme for, 59-608 Urban Water Resources Research Council,

next steps, 187-191 303
Suspended materials load U.S. Army Corps of Engineers

influence on estuarine susceptibili ,ty to Hydrologic Engineering Center of, 234
nutrient over-enrichment, 171 National Resources Conser~’ation

SWMM. See Storm Water Management             Service of, 370
Model                                U.S. Department of Agriculture (USDA i,

SWMP. See System-Wide Monitoring 7-8, 16, 53, 212, 234
Program Conservation Reserve Program ICRP)

SWRRB. See Simulator for Water of, 252, 256-257, 288
Resources in Rural Basins Natural Resource Conservation Service

System-Wide Monitoring Program of, 213
(SWMP), 364-365 U.S. Department of Energy (DOE), 255

U.S. Fish and Wildlife Service, 178
U.S. Geological Survey (USGS), 7-8, 16,

, T 46, 58-59, 153, 172, 186, 207, 234
regression models of, 383-384Tampa Bay, 6, 120, 265 Streamgaging Network of, 362-363

eutrophication reversal in, 192-194 USDA. See U.S. Department of
public-private partnership in, 254 Agriculture

Targets USGS. See U.S. Geological Survev
choosing, 239-240

Taxes, 261-262
Temporal distribution of nutrient inputs V

influence on estuarine susceptibili .t-y to
nutrient over-enrichment, 171, 175 Valuation techniques

Yhalacs,a testudinum, 99 alternative, 105-111
TMDLs. See Total maximum daily loads Vibrios, 103
Tolo Harbor, 96
Tools and information

existing, 4-1-50                                             W
Total Maximum Daily Load (TMDL)          WARMF. See Watershed Analysis Risk

program, 357
Management FrameworkTotal maximum daily loads (TMDLs), 45,

WASP. See Water Quali .ty Analysis
50, 56, 212, 241-244, 246-247

Simulation Program
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WASP5 model, 385-386 Watershed conditions
Wastewater treatment processes developing quantitative measures of,

"polishing," 300 210-213
removal capability percentages of, 296 Watershed models, 225-227, 376

Water Environment Federation, 300 Watersheds
Water Information Network, 53 agriculture-dominated, 211-212
Water Pollution Control Act. See Clean hydrologic/hydraulic alterations in,

Water Act                                303-304
Water Quality Analysis Simulation              identifying, 283-285

Program (WASP), 221                    targeting within, 285-286
Water Quality Assessment Methodology      Websites, 392-393

(WQAM), 384 Wetlands, 300-301
Water quality goals, 237-268 Wetlands Reserve Program, 52, 288

choosing a policy approach, 247-265 Wildlife Habitat Incentive Program, 288
setting, 239-247 Willingness to accept (WTA), 104
steps in developing effective, 265-268 Willingness to pay (WTP), 23, 104, 110

Water Quali .ty Improvement Act (WQIA), World Meteorological Organization, 141
259 WQAM. See Water Quality Assessment

Water residence time Methodology
in Hudson River estuary., 168-169 WQIA. ~C~e Water Quality. Improvement
influence on estuarine susceptibility, to Act

nutrient over-enrichment, 165-167, WTA. See Willingness to accept
170 WTP. See Willingness to pay

Water samples
information from, 215-216

Watershed Analysis Risk Management                          Y
Framework (WARMF), 380

Yards and Neighborhood Program, 255
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L~ L~    kZ~OUO ~ "mk_~L~ L~k~L~

The Southern California Environmentaland addressed stormwater impacts am:l

P~eport Card is produced ouee a year bygroundwater quality.
UCLA faculty under the sponsorship of the While faculty who write for the Report

UCLA Institute of the Environment. Each Card are all experts in their fields, they rep-
issue contains articles addressing criticalresent a ~vide range of acadetnic disciplines,
environmental concerns facing the fifteenincluding social science, natural science,

million people in the Southern California law, public health, engineering, urban plan-

region. The goal of every m~icle is to provide uing, public policy, and others. Since envi-

an introduction and background to tile relat-ronmental issues do uot come neatly pack-

ed science and policy, describe the current aged in the usual academic disciplines, it isRichard Berk, Ph.D.
situation, and then evaluate in a balancedappropriate that the Ileport Card present a Departments of Statistics and Sociology

manner relevant performance of the publicmultidisciplinaU perspective. But all of the

and private sectors, and the general public,authors share a co,ninon desire to draw on
in meeting the challenges of that particularthe best scholarship possible in order to help

environmental concern, inform local and regional policy discussions.

The environmental issues addressed in The environmental problems facing
each Report Card rotate over time. While theSonthern California are complex, and rarely

dominant environmental problems of the are there simple solutions ou which all stake-

region dictate that various aspects of air andholders can agree. Therefore, each Report

water quality will be ongoing themes, other Card includes reactions from knowledgeable

important environmental topics will also be co~mnentators on the content of the articles

addressed. For example, the first Reportfrom past years. Our aim is to foster informed Arthur bt. Winer, Ph.D.

Card, published two years ago (RC 1998),dialog from different points of view. We wel- Department of Environmental

discussed the state of wetlands in Sot, themcome constructive responses frown any read- tlealth Sciences and Environmental Science
Califoruia, progress it, itnproving air quality, ers who wish to share their views. All of us in and Engineering Program
water conservation, and wastewater treat-Southern California have a stake in working

ment. Last },ear’s Report Card (RC 1999), together to find cost-effective and socially    Editors

considered the impact and control of wild- acceptable solutions to our major environ-UCLA Institute of the Environment

fires, assessed the state of environmentalmental problems. We hope you find RC 2000

education in primary, and secondary schools,to be interesting and int})rmative.



THE MILLENNIUM Auy changes, first and foretnost, must be nai change. 50 it is with eveL’y individual,
OF THE ENVIRONMENT directed toward establishing a permanentlywhether a specialist or a concerned citizen.

sustainable and viable environment. Anyone who has a stake in a cleaner envi-

It is probably not an understatement to say Some may argue that new teehnolngies,ronment should act "to have their interests
that in the conling millennium especially vet unrealized, will sonn enable growth andrepresented more effectively. The first step
in the present centuQ,--we face extraordi-prese~wation to be achieved simultaneouslv,is to gain reliable infor~nation. That is where .
halT decisious wits regard to preserving theWe must recognize, however, that knowledgewe hope this Report Card will help. We pro-
euvironment. Wnrldwide, and within regional already exists to begin the process of build-pose. to continue publishing it as long as
boundaries, we nmst collectively agree toing long term sustmnabilitv. What is lacking there is a needhopefully not too far into
rational and wise courses of action to contrnl i~ the will to move toward implementation, the milleunium.
greenhouse gas emissions, set aside pre-Wits respect to conserving the environment,

~,erves for endangered species, and developwe already know what works: reducing toxic

sustainable water use policy, in addition to emissions, increasing energy efficient?,

many other pressing issues. If we fail in any recyc’ling, preservation of habitat and biodi-

one of these areas, nur descendants couldversitB population control, and environmen-

lace unprecedented hardship, tel education. All of these actions are cur-

Over the uext 1,000 years, we ~night rently being undertaken at a low. although

mmgme a sustained civilization based onn,~t insignificant, level.

current levels of technology, medicine, and The experts who are contributing to this

social organization---of course, with ~,omeand previous Report Cards are deeply

badly needed equity adjustments. While this mw~lved in research thai contributes to the

would uot bc an ideal situation, its practical- goal of sustainability. [n the current issue.

ity is proven. On the other hand, we could not for example, the authors are leaders in the

imagine the sustained exploitat~ou of the /ieh]s o! coastal water quality, residentialRichard P. Turco, Ph.D.

,’nvirnnnlent at present rates for even a hen-runotf, drinking water quality, aud air toxics. Director
dred years without widespread deprivation. It Each of these experts, acting alone, has aUCLA Institute of the Environment
tollows that our behavior and way o! life. m positive ~mpact. Working together, however, |
the long rnn, must be significantly a]tered, they become a much greater force lot ratio-
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I bl T R 0 [I I.I C TI 0 N ~" Thed~itgused in thisarticI++Wereldollect~d through’~iteiGph~ne S~-vey of jh+t ove~500indi-

fidt~d~.’£onta+ted during
Early this year, the Los Angeles Regional ’:+:# ’~ +’~+~’: ..... "~ ~+ : + ’;:~’+:~"+:’~;~:"’~"’:~?,g~¢:: ",<’~ .’+~5+++~’~’+~;.r’~ ":;’~+’;~ :+’;’+.’~~::~ig~’ ’"’

-’ Angel~s- Department of Water and Power were seleeted at random; a~d the reside, ,nl respon-,
Water Quality Control Board made the his-

toric decision to confront head-on the issue Sible frr paying the local,water bill was interviewed. Because many of the questions would

of polluted urban runoff. As described in deal with water use, the person responsible for paying the water bill was the household res-

detail elsewhere in this issue of the Southern ident anticipated to be the most knowledgeable. The inter~i4W Was +ompleted by 63% of the
California Environmental Report Card, and

more than 800 eligible respondents contacted. Thi+          rate was well above the
in the 1999 Report Card as well, water that

flows intu storm drains ultimately finds its

way to Santa Monica Bay. And with the water

are carried a variety of debris and contmni-

nants that can be harmful to the near-shore

++cosystem and t++ people who frequent local

beaches. The main concern of the Water

QuaJity Control Board ++,as new industrial,

commercial, and residential developments

and how storm runuff was going to be han-

dled. Proposals included the use of porous

paving materials so that rainfall would pereo- activities of the people who live in the region,range of household activities that can intlu-
late into the ground rather than being chan-and especially those activities over which ence storm water composition, such as the

neled into storm drains, local residents have direct control, nse of fertilizers, weed killers, and pesti-

While it is certainly useiM to target new In this mqticle, we will consider how lherides, and the hosing of driveways, patios.

developments, the existing "’hardseape" char-dav-to-dav actions of Los Angeles residentsund sidewalks. Questions were also asked to

acterizing lhe Los Angeles regiou largely isin and around their home can affect thedetermine whether respondents appreciated

here to stay, it makc~ senbe, therefure, to also-~urban cocktail" that empties into Sa~ita the con~equeuces of their actionb for urban

examine the sources of the debris and conta-Monica Bay. In the late fall of 1999. a raa- runoff. The key issue, to paraphrase the

minants that stonn water cames to the sea. Andora ,ample of ,over 500 respomlents wascomic ,trip character Pogo, is whether we

appropriate place to staa is with the eveuday inte~iewed by telephone and asked about ahave met the enemy and they are us.



The key issue, to paraphrase the comic

strip character Pogo, is whether we have

met the enemy and they are us.

CHEMICALS THAT PEOPLE USE aphids and slugs. Of

IN THEIR YARDS these respondents.

nearly three-quarters

\Vater sulubte chemicals used in a person’sused sonic form of

yard can become pa~ of the urban runoff,chemical pesticide.

The obvious question, therefore, is whether A quarter stated thev

such chemicals are widely used. tried to control back-
Virtually all holneowllers ill the study yard insect pests with

had yards or gardens to take care of. We"~endlv" insects such

asked about the use of fertilizers, and t})und as [adybu~s, while

tim/about 80% of the respondents used someabout a third said they

!Srm ~ff" i~flizer. Breaking this down, about ~sed environmentally

20% used chemical fertilizers exclusively,benign procedures

about a third used natural fe~ilizers exclu-such as traps for

sivelv and about a third used both. For ourslugs and soaps to

pu~)oses, the key point is that a little more wash off aphids and

than halt" used at least some chemical i~rtil-other insects. Informal ~alks with staff at 0~TDOOR ~ATER
izer, either exclusively or m combination local nurseries suggest Ihat these last two

with natural fertilizers, figures are a bit high.                          Chemical fertilizers, herbicides, and pesti-

About two-thirds of the respondents In short, of the means by which uidesva~intheirpotentiatharm, Butifthey
appded sume form of weed control. Of those, respnndents took care of lawns, trees, shrubs,do not get into the storm drains, they at least

about a qua~er used a chemical herbicide atand flowers, chemical pesticides appear todo not end np in Santa Moniea Bay. One of

least pa~ of the time. rather than bamershe the most popular, folh)wed bv chemical lhe key ways in which chemicals are trans-

~uch a~ plastic shee~ing or simply pullingfertilizers, Herbicides were the least pupular, potted to the Bay is iu runoff; uot t]’um rain-

weeds bv hand. Herbicide use was not near-The mare point is a substantial majority fall. but from the outdoor use of water.

lv as common as the application of chemicalof onr Los Angeles sample used chemicals One main use of water in households is

fertilizers, in caring for their yards, and theseto irrigate lawns, trees, shrubs and plants,

About half of the respondents tried to chemicals can add to the harmful contentand using too rnueh water leads to runoff. An

control plant diseases and pests such asof urban runoff, approach that reduces the need for water to



A majority of our Los Angeles sample used chemicals in

caring for their yards, and these chemicals can add to the

harmful content of urban runoff.

begin with is to landscape with drought toler- lawns eveiw other dav. At the other extreme, the data, it is not very strong. [n other words,

ant plants (i.e., xeriscaping). About 5% of about 20% watered their lawus once a weekfor a large fraction of the respondents, our

the respondents had landscaped fully in aor less. One inference is that the majority of measures of the frequency of watering and

drought tolerant fashion, while another 16%the respondents may be "over-watering," the amount used in-each application are

had yards that were mostly drought tolerant, which can be an important source of runoff, effectively unrelated. This suggests that over

Clearly, conventional landscaping still domi- But over-watering is also a function of watering may indeed be common.

nares in Los Angeles. Indeed, nearly 90% ofhow much water is applied. We could not Withont some formal means of monitor-
the respondents landscaped at least in partobtain in a survey format accurate and directing and controlling water use, it is not sur-
with grass, estimates of the amount of water used, but weprising that inefficient water use can be tom-

Of those respondents, nearly 20% were able to learn that a third of the respon- mon. For example, only about 40% of the

watered their lawn once a day during thedents watered for 15 minutes or morerespondents water their lawns with a sprin-
summer months. Another 15% watered theireach time they irrigated. Whether watenngkler system operated by a timer. But another

for lengthy peri- problem is determining how much water is

...... ’, ~:a4~Oi~,’ ~)i.:~ ods is a problem required for a healthy lawn. It is often appar-

depends in part ent when a lawn begins to dry out and water-
i on the relationship ing is needed. But a lawn will look healthy

between how often even if substantially over watered. So, it is

watering is done often difficult to judge by appearance alone

and how much when too much water is being applied.

water is applied Water used for washing driveways, patios,

each time. ideally, and sidewalk can also contribute to the

households that amouut of runoff, and car washing done at

watered their lawns home sends detergent-filled water into the

most often would storm drains. About 60% of the respondents

also be the house- regularly wash down their sidewalks, driveway

holds that used less ~r patio in the sunnner, and about third do so

l ExampLe of drought-tolerant landscaping,

water per applica- in the winter’ (Acc°rding t° the data’ "regular-
tions. While there ly" most commonly translates into once a

is this tendency in week.) There is apparently a substantial con-



One inference is that the
majority of the respondents
may be "over-watering,"
which can be an important

source of runoff.

drains eventually empty out once the water is in

~he storm drain, or do iyvu not know?

After both questions, there were follow-

up items for those who said "yes," asking for

their understandings. Three-quarters of the

respondents said they knew what the sources

of beach pollution were and of these, the vast

tnajority of respondents correctly identified

storm drains. Most of those who did not men-

tion storm drains, mentioned the "sewer sys-

tom as a source of beach pollution," which is

true during unusually heavy rains when treat-

tribution to runoff in Los Angeles resulting beaches and about where storm water ulti-ment plants "overflow." Similarly, about

fi’om water used to clean outside surfaces, mately ends up. The two key questions asked three-quarters of the respondenO claimed to

About halt’ of the respondents wash one were as follows, know the ultimate destination of the urban

or more of their cars at home. [n the summer runoff, and again, the vast majority effective-

months, about 20% wash their cars at home As you may know, beaches in Los Angelesiv identified what that was (e.g., Santa Monica

once a week, a figure that drops to approxi- are sometimes closed because the ocean whereBay, "The Ocean," the Los Angeles River,

matelv 10% in the winter months. Clearly. people like to swim is polluted. Can you tell me13allona Creek). In short, about three-quarters

,car washing at hom~ i~ anutb~ ~ab~tantialhow the pollut~ut~ wind up in the oceaa twar~f the respondents were aware of the issues.

source of urban runoff, the beaches, or do ~ou not know? But, was that knowledge related in any

way to behavior’? One might think that people

DO PEOPLE UNDERSTAND .\:ow l want to turn ~our attentioa to water M~o knew about the harmful effects of storm

W H AT T H E Y A R E O 01 N G A N D tha~ ./lows into storm drains. Raiawater aad water would be more prudent in their use of

DOES THAT MATTER? water from watering lawns, wushingvehicles, chemical fertilizers, pesticides, and herbi-

and other outdoor, domestic water ases ./lowscides, and that they would use water more
We read respondents several questions aboutinto grates on the streets near )’our home, intosensibly and efficiently. However, such is not

the sources of polluted water near public storm drains. Do you happen to know where the the case. In our survey, there was virtually no



Clearly, car washing at

home is another substantia[

source of urban runoff.

a.~sociation between correct knowledge about

raaoff" and a range of behavior affecting the

amount and content of chemical t~e. For "

example. 56% of the respondents who correct-

ly identified runoff as a problem used chemi-

cal fertilizers, while 49% of those who did not

have this knowledge used chemical fertilizers.

Although the difference in percentages is

within ti~e chance margin of error, correct

knowledge is. if anything associated with

~’eater use of chemical fertilizers. Likewise.

20% of the respondents who con’ectly identi-

fied runoff as a problem used chemical herbi-

cides, while 23% of those who did not have

this knowledge used chemical herbicides,not make the explicit and direct links it is difficult for people to translate their

Similarly, .~3% of the respondents who col between their actions and the environmentalknowledge into action. For example. ~ven if a

r~ecflv identified stnrm runoff as a problem consequences. While runoff affects the Bay,househohl is committed to conserving the

regularly washed down their sidewalks, patios runoff may in respondents’ minds be unrelat- water the), use for irrigation, it can be diffi-

and driveways. [n cmnparison. 37% of thuse ed to outdoor water use and yard care. Thiscult to know how much water is needed and

who did not have this knowledge did the same.explanation seems unlikely given the mannerequally diffienlt to measure if the right

This comparisou slightly favors the more in which the questions were worded, bnt it is amounts are being delivered.

intbrnmd respondents, but the difference in possible that the wording was not fully Another reason why knowledge and

tlercenlages could well be a chance result. Alldigested bv ulanv respondents, behavior may be unrelated is that people

,)f the other compansunsled to the same over- Alternativelv, it is widely understnod often do not think through the conse-

ull ,’m ’Iusion krmwledge about storm water both in academic disciplines such as psy-quences of lheir actions when those actions

ami runuffare unrel,zted to beharw~ ajf’~cti,g cholug) and proi)ssional di,ciplines ~uch a~are about to he undertaken. A homeowner

runoflrolame and composition, public health that links between what people sees the leaves of ynung plants being

What is one to make of this! Perhaps know and how people behave are often weakdestroyed by foraging snails and slugs ant{

most si~nply, it is possible respondents did or even absent. One reasnn is that sometimesnot surprisingly, focuses on the immediate



........................................................ ~ ...knowledge about storm
water and runoff are
unretated to behavior
affecting runoff volume
and composition.

To begin, if water is the vehicle by which

harmful chemicals are transported to the

Bay, it stands to reason that using less water

to begin with is a good idea. And one way to

reduce outdoor water use is to landscape with

drought tolerant plants. Over the past sever-

al years, wholesale growers and nurseries

have begun to provide a remarkable variety
problem of saving the plants. A nearby unless a large number of other individualsof attractive, drought tolerant plants, shrubs
nursery will have one or more brands offacing the same decision behave differently,anti trees that do well in Southern California.
inexpensive "pellets" that if spread on the as well. Indeed, one could imagine an out-It is now relatively easy to have beautiful and
ground will shortly put an end to the prob- come in which the actions of some to behavewater-efficient landscaping.
lem. The larger consequences will typically more responsibly" actually’ provide more lee- For some problems, technolo~’ can be
go unexamined, way ~or other to behave less responsibly’,helpful. For example, moisture sensing

Yet another reason for the knowledge-Tbus, a reduction in runoff because somedevices can put in the ground.so that sprin-
behavior disconnect is that sometimes anindividuals decide to sweep their driveways klers are turned on only as needed. Water effi-
tndividual’s deci~iou ~s well informed and rather than hose them down. means thatcient distribution systems, such as those
carefully examined, but the perceivedothers could wash their driveways morebased on drip irrigation, can be effective in
tradeoffs favor environmentally harmful often and runoff probletns would become no reducing water use. There is also a growing
actions. It may well be, for example, easierworse, range of cost-effective alternatives to harmful
and more effective to wash down a driveway fertilizers, herbicides and pesticides. And
than to sweep it. Moreover, sinee any single WHAT NEEDS TO BE DONE? there are more environmentally benign :i :: .::..-. .....
individual’s decision to wash an outdoor "’cleansers" that can be used {br washing cars.
÷urface has virtually imperceptible environ- It is quite clear that bv their" actions house- With respect to changing behavior, it is
mental consequences bv itself, it is rationalholds in Los Angeles contribute signifieantlv important to appreciate that knowledge about ¯
solely, from the individual’s point of view to to the amount and eolnposition of urban the problem is but a first step. individuals J
proceed as if there were virtually no nega-runoff. It is also dear that changing behavior

must also know (a) what they can do aboutl

rive consequences. Finally, it does not pay’in a beneficial fashion will be difficult, the problem: (b) believe they are capable of
for any individual to behave differently Nevertheless, what might be done? acting on that knowledge; and (e) be con-



The data make clear that despite a general understanding

about the role of urban runoff in the pollution of the

Southern California near-shore ocean, a large fraction of

households behave as if their actions do not matter.

vinced their actions will make a difference.GRADE
There have been a number of examples in the

past where educational campaigns bniltThe data make clear that despite a general
around these and related principles wereunderstanding about the role of urban runoff
quite successful. Perhaps the most widelvin the pollution of the Soutbem California
known are educational efforts to conservenear-shore ocean, a large fraction of house-
water during the t~o most recent California holds behave as if their actions do not matter.
droughts. But other successful campaignsWhile this may be understandable as a sci-
include those directed against littering, andentific conclusion, it is unfortunate for the
~hose encouraging recycling. It should belocal environment. And clearly, we are capa-
possible to build on these experiences, amlble of doing better. Overall grade: 1). Were
to design affective educational efforts to it not for a small minority t~’ing to make a

reduce urban runoff, difference, the overall grade would be an F.
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THE AIR TOXICS PROBLEM biles to chemical manufacturing plants totoxies, determine their sources, assess the

consumer products. As a result, there is anamounts released to the environment, evalu-

:\ toxic air contaminant, or "air toxic," is an enormous variation in the sources and ambi-ate potential risk to the public and imple-

air pollutant which may contribute to mortal- ent concentrations of air toxics on both local ment appropriate control strategies.

ity or serious illness, or pose other potential and regional scales. California is a pioneer in the area of air

hazards to human healtb. Most air toxics are Air toxics are of particular concern quality management. Aggressive programs to

volatile and are found primarily in the atmos- since they can be distributed over largereduce emissions of carbon monoxide, oxides

phere in the gaseous form but some occur inregions, thus leading to population-wide of nitrogen and sulfur, hydrocarbons and par-

atmospheric particles or liquid droplets, exposure. With rapidly, iucreasing population ticulate matter have resulted in significant

density, and robust growth in many industri- improvetnents in air quality in Southern

al sectors, in Southern California the use ofCalifornia (1998 l:leport Card). However,

synthetic chemicals has escalated. For exam-these programs focus on the so-called "trite-

pie, chemical solvents are used in paints, asria pollutants" and were not designed to pro-

degreasing agents in the antomotive andfeet the public from chronic exposure to pol-

aerospace industries, and by dU-cleanmgiutants that could cause cancer or neuro-

establishments and auto repair shops,toxic effects. The accident in Bhopal, India,

Synthetic chemicals are the building blockswhich claimed 4000 lives and injured tens of

oi" advanced materials such as plastic corn-/housauds more in December 1984, was a

posites, and household pesticides and insee-watershed event in calling attention to the

ticides are used extensively. Despite their potentially devastating effects of massive

benefits many of these che~nieals may also bereleases of toxic chemicals. This event

harmful to human health and thus must beheightened concerns that protection mea-

used cautiously, sures were needed to reduce potential risk to

~ Although a wide range of chemicals arethe public from exposure to airborne toxic .....
1:21 an indispensable part of modern living, whenchemicals,
I’~ Toxic air contaminants originate from they escape to the environment due to inad- The passage of the 1990 Federal Clean~,1 -

t’~ various chemical and manufacturingvertent releases, faulty equipment or poor \it \et was a milestone in environmental|
(l~ processes and can be released to the envi-handling, human exposure can result. To pro-protection since, for the first time, specific /

ronment from a variety of controlled and tect the public, a number of environmental chemicals and groups of chemicals were

uncontrolled sources ranging from automo-regulations have been enacted to identify airlisted as hazardous air pollutants, Air

@



SOURCES OF TOXIC AIR ulatorv viewpoint. In this article we focus

C 0 N TAM I N A N TS oniv on stationary sources of air toxic emis-

sions since such sources produce the largest

Air toxics are released to the environmentnumber of different airborne toxic chemi-

from a varietv of outdoor and indom" ~ais.

sources. Indoor releases result from activi-sources, including diesel exhaust, in a

ties such as cooking, use of home and gar-future Ptepm~ Card article.

toxics were also regulated on the basis ofden supplies, releases from building materi- In California, the identification, track-

integrated exposure assessment in whichals and consmner products, as we!l as froming monitoring and assessment of public

(Figure 1) all possible exposure pathwaystobacco smoke, in some cases, vehicularhealth risks due to air toxics are guided bv

are considered, emissions can also lead to indoor contami-two major Assembly Bills, AB !807 and AB

Parallel legislation in California in the nation, as in houses that have attached2588, enacted in 1983and 1987, respective-

mid-1980’s also established a statewidegarages. Altbough exposure to air toxicsiv. The resulting California Air Toxics (CAT)

framework for evaluating ant! regulatinggenerated indoors can be significant in

potential toxic air contaminants. This legisla- some cases, such emissions are currently

lion recognized that to protect the public not directly regulated.

frmn air toxics, it is necessarw to understand Outdoor releases of air toxics are due to

their specific toxicity’, source locations and emissions from "mobile" sources such as

emission rates, how they travel in the envi- automobiles, and from "stationary. suurces"

ronment, how people are exposed , and thesuch as manufacturing facilities, refineries,

level of existing and potential health risks, ehemicat production facilities, gasoline ser-

The purpose of this article is to promote an vice stations, dry-cleaners, and other facili-

understanding of the complexity of the air ties that produce or utilize chemicals. It is

toxics problem in Southern California. important to note that, in 5nuthern

13ecause of the enormous variatiou in theCalifornia vehicular emissions are a signifi-

chemical, physical and health impactcant or even dominant contributor to emis-

characteristics, as well as the origins of airsions of certain air toxics including benzene

Q
toxics, devising properly encompassingand polycyeiic aromatic hydrocarbons Figure 1: Multi-Pathway Exposures -
health protection strategies is an enorn~ous(PAHs). Mobile and stationary, sources are inhalation, ingestion (food, water,
task we are only uow beginning to address, considered intrinsieallv different from a reg- soiD, dermal



Successful control of air toxic emissions requires

a thorough understanding of emission sources

and their distribution throughout the region.

Program. includes provisions to tnake thehenzene from stationary sources in the

public aware of significant toxic exposures immediate vimnity of residential dwellings

and to reduce risk. With the development of is of concern. For example, there are nearly

the CAT monitoring program, and the 3000 gasoline dispensing stations distrib- Figure 2: Benzene Emission Profile in

Federally mandated toxic release inventmwuted throughout the South Coast Air gasi. Southern California (SC,.AQMD 1998).

(TR[), information on air toxic emissions (SoCAB). While their contribution to total

from stationary sources has been mounting,emissions mav be small, their impact on per-

Although these databases do not provide asonal exposure can be significant.

complete reporting of all sources, they pro- An example of a strikingly different

vide insights as to the relative distribution of behavior is found for perchloroe|hylene

various emitted air toxics arid tre,ds in their (PEP~C), a solvent emitted [Yore primarily

ambient levels, du-eleaning and degreasing operations in

The large number ot listed air toxics 1,300 Iacilities distributed throughout the

makes it difficult to implement a uniform SoCAB. These uses of PERC account for o+~+~+i,~

strategy to control their releases to the envi- about 60% and 30% of its tot~ emissions,

romnent. For example, in Southernrespectively (Figure 3).

California, the emission profile fbr benzene The above examples point out that sue- Figure 3: Perchloroethytene Emission
(a known human carcinogen) by source cat-cessful control of air toxics emissions Profile in Southern California

egoU indicates that mobile sources con-requires a thorough understanding of emis- (SCAQMD 1998).

tribute about 90% of the total benzene emis- sion sources and their relative strength.

sions (Figure 2). Therefore, even if all sta-Many individual sources of air toxics, such

tmnary sources were eliminated, exposure toas dry eieaners, auto repair shops and metalalbeit over a smaller area, is that of ehemi-

benzene would only be reduced by aboutplating [acilities are small establishmentscal or petrochemical production facilities,

10%. On the other hand, reduction in ben-scattered throughout Southern California.where fugitive mnissions of volatile chemi-

zene levels in gasoline have resulted mwhich do not have the resources needed to ~:als can occur as slow leaks from literally

reductions in ambient levels of benzene byrednce fugitive emissions of air toxics,thousands of plant components. Detecting

more than a factor of two since 1990. This Clearly controlling the multitude of these and controlling fugitive emissions from |

does not suggest that reducing benzenewidely distributed facilities is aeomplex task refineries and other large chemical menu-

emissions from stationary sources is a lessrequiring careful regulatory strategies, facturing facilities represents a major teeh-

worthy goal. On the contrary, exposure to Another example of distributed sources, nical challenge.



*---- Perch[oroethy[ene 7.1%Formaldehyde 8.5% \
-- Methy(ethyL k~tone 4.a% Figure 4: Distribution of emissionsBenzene 8.9% --

/ Methytene chloride 3.0% -
for 30 air toxics monitored in SoCABAcetaldehyde 28%

cau also transfer from the atmosphere to

other media such as water, soil and vegeta-

-- Totuene 32.6% . [ion. Air toxics_which are volatile and spar-
ingly water soluble (e.g., trichoroethylene.

benzene and chloroform) are likely to be pre-

sent mostly in the atmosphere. Chemicals

with low vapor pressure are typically present
Present programs of e~nission reportingmay be exempt from reporting) eouht con- in atmospheric particles which deposit to the

do not account for all potential sources, tribute to lucal problems in their immediate terrestrial environment by dry deposition
necessitating ambient monitoring, along withneighborhoods. For example, a residentialprucesses as well as by rain and snow scav-
mr quMity modeling, to improve emissiou dwelling at the i~nce line of a small polluting enging. As a result, exposure to particle-
estimates. In many cases, emissions reportedfacility may be affected to a degree notbound chemicals (e.g., lead, PAHs and hexa-
under AB2588 account for only a small frac- detected by intermittent monitoring or sam- valent chromium) can occur through multiple
tion of the total emissions. One of the striking piing removed fi-om that specific source, extmsure pathways. Cerlain air toxies (e.g.,
findings of studies in the SoCAB is that of the Exemption of small generators does notPAHs, polychlorinated biphenyls, dioxins)
30 major air toxics evaluated by the South~nake the problem of toxic "lint spots" go can also accumulate, to a significant degree,
Coast Air Quality Management District awav’ it simply hides potential local proh- in suil and vegetation. Thus, the intake of
(SCAQMD), diesel particulate (now regulated lems. it has been suggested that a tnonitor-these contaminants via the food chain can be
as an air toxic in California) contributes only ing system which is based on cumulativesignificant.
about 11% of the total emissions (Figure 4) assessment of all potential sources would The migration of air toxies across the
hut are claimed by the SCAQMD to be the be most beneficial. Clearly such a syste~nboundaries of environmental "media*’
major contributor (approximately 70%} of would also be more complex and costly’ to(Figure 5) creates a %nultimedia" problem.
cancer health risks associated with air toxies,implement. Tbe major characteristics dictating the mul-
It is also important to realize that mobile t],media distribution of toxic air eontaminants
suurces constitute the major purtion of the WHAT HAPPENS TO AIR TOXlCS include their solubilitv in water, how volatile
total releases of toluene. MTBE, diesel par- ONCE RELEASED TO THE they are, and whether thev tend to adsorb

l
tieulate, benzene, tbrmaldehyde, acetalde-ENVIRONMENT? onto organic matter and bioaeeumulate in
hyde and 1,3-butadiene. living organisms¯ The persistence of air toxi-

In reality, the small generators distrib- Once released to the atmosphere, air toxicses in the environment is also affected by their
throughout the basin (many of which can rapidly disperse in the atmosphere andchemical and biochemical transformations. /



Air toxics behave in a complex way in the

environment. Nore than just air monitoring

is required to assess their impact.

In general, the most significant degrada- The above examt~les illustrate the fact

tion processes ibr organic air toxics occur inthat air toxics behave in complex ways in the

the atmosphere. Beactions with a variety of environment. }lore than just air monitoring is

photooxidants can transform air toxies to required to assess their impact. ~donitoring of

other chemicals which can tbe~nselves be airsoil. vegetation and aquatic biota can also

toxics. Examples include the formation ofprovide important indicators of the impacts

formaldehyde and acetaldehvde from organicof air toxics and improve risk exposure

compounds, and nitro-PAHs from PAHs. assessments.

Overall, the degradation of air toxics in the

aquatic and terrestrial environments are typ- AN BIENT LEVELS OF

icaily less significant than in the atmosphere. A I R TO X I C S

The atmosphere is the ~nain "holding" apparent, although the improvement has

reservoir for volatile toxic air contaminants Monitoring of ambient levels of air toxics in been less dramatic.

with typically 80% or more of the total air Southern California began in 198() with more The number of air toxics that have been

toxic mass in the atmosphere. In contrast, theintense monitoring of 31 specific air toxics monitored to date (Table l) is only a small

soil environment is Ihe major "holding" undertaken since 1997 {Table l). Data from fraction of the total number curretuly listed.

reservoir for non-volatile air toxies. For both the California Air Resources Board tsix New air toxies are "also being continuously

example, more than 90% of the mass ofmonitoring stations in Southern California) identified. MTBE is an example of a chemi-

benzo(a)pyrene present in the environmentand the SCAQMD (two intensive monitoring cal whose use was promoted rapidly by both

in the SoCAB, resides in the terrestrialstudies) demonstrate that during the 1990’sgovernment and the refinery industry,

environment, there was an overall reduction in the ambientdespite clear scientific evidence of its

Air toxics that have significant water coucentrations of the monitored air toxics, propensity to distribute in the environment

solubility present another challenge. For For example, there has been a steads’ declineand its potential toxicity. Recently there has

~ example, MTBE, a gasoline additive which is in atmospheric concentrations of benzenealso been a growing concern with respect to

~ now slated to be phased out, can pose a dif-and toluene (Figure 6). This improvement ispotential cancer health risks associated with

",,I ficult groundwater remediation problem if it attributed primarily to a reduction in mobile emissions from diesel engines. As noted ear-

¢~ leaks from storage tanks. Groundwater cont-source emissions due to the introduction oflier, it is now understood that diesel partieu-
�oa amination has also been caused by spills andreformulated gasoline. A decline in thelate represent "a toxic air pollutant" which

leaks of other air toxics including aromaticsambient concentrations of chlorinated sol-may be the dominant carcinogen among all

and various chlorinated solvents, vents and metals (chromium and lead) is ’alsoair toxics in the region.



H EALTH RIS KS Recent estimates of health risks by the

~
SCAQMD suggest the al air toxies chemicals

..... It is tmportaut to recog- monitored in t}!e basin contribute to a total
nize that inhalation expo- cancer risk of about 1,400 per million people.

sure to air toxics is Diesel particulate contribute about 70% of

R,noff directly proportional to tile total cancer health risks followed hy other

ambient levels of these air toxies frum mobile and stationary, sources
Flooding                                    ,:hemicals. Ho’,veven total     that combined contribute 20% and 10%.

exposures from sec- respectively. However, these estimates must

ondary routes can also be viewed with caution since only a fraction
Figure 5: Chemicals do not stay where they odg{nate. They be importaut as in the of the total number of air toxi(:s has been
tend to move across environmentat phase boundaries, case of exposure to monitored. Moreover, cancer potencies are

PAHs via ingestion of not available for all of the listed air toxies.
l)espite increased air mouitoring effnrts, contaminated crop. heel and dairy pr~)du~’tsC~msequently, ineerlainties remains regard-

there are numerous sources whose contribu-(Figure 1). Air toxics which are snspected or ing the potential risk associated with the Long
tion remains unclear, got" example, the con-known carcinogens are of nmst concern,list of air toxics that are still t6 be monitored.
centrations of certain air toxies te.g., benzeneCancer heahh risks fbr specific air toxics can
and PAHs) may be elevated near airports,be estimated based on available monitoringCONCLUSION AND GRADE
but the contribution of airports to local expo- data, toxicological information and model
sure is not full’,’ understood. There are alsosimulations. The cancer health risk is typi- Data fl’om air toxies monitoring, emissions
cuncerns with tile health impact of air toxics eally expressed as the number of excess can-reporting and modeling studies have yielded
which can form in the atmosphere. [rot- exam- eer cases expected (number of people thatimportant information regarding the distribu-
ple. PAHs can react in the atmosphere to will contract cancer) m a given population tion nf toxic air contaminants iu Southern
form nitro-PAils some of which can be more over a seventy year period, assuming thatCalifornia, as w, ell as the relative importance
mutagenic or carcinogenic than the parentthe entire population staved in the regionof their ennssion, and their contribution to
PAH. Future improvements m air quality during this time period. Although there can cancer health risks. As a result, air quality
should be sought by identifying air tnxi(:s be substantial uncertainties in health riskmanagement with respect to air toxies has
that form in the atmosphere and developinganalysis, quantifying the risk helps to place improved over the past decade. For example.

~
appropriate public protection strategies, the potential impacts of different air toxies programs to reduce toxic air emissions from

in perspective, solvent use have resulted in measurable



Air quatity management with respect to

air toxics has improved over the past decade.

reduction in ambient concentrations, information on the impact of local sources on

Refommlation of gasoline has also resuhedpersonal exposure amt identification of the

in significant reduction in the ambient levelsmost exposed population in the SoCAB is

of certain air toxics. At present, it appears only beginning to emerge. In conclusion, we

that on a regional scale air toxics front sta-give a gq’ade of B to regional efforts by the

tionmw sources are a relatively minor con-SCAQMD and CARB to monitor environ- .

tributor to heahh risks in the SoCAB. But mental concentrations, quantify potential

despite the progress made, mnission inventu-health risks, and identify new air toxics.

ties for air toxics are incomplete. Moreover,

8
[ ¯ Benzene
I ¯ Perchloroethylene
, ~, Methylene Chlon6e

¯
¯ ! ¯ Toluene

¯ Trichloroethylene

I~ < 2-- ¯

[ " ¯
1990 ~99~ ~99Z 1993 19’94 19~95 1996 1998

F~gure 6: Average atmospheH~ ~oncentrat~ons of selected air toxins ~n the Los Angeles
Basin, Source: ARB Ak ~uaUty Data and SCA~MD MATESII Dra~ Repo~
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B EYO N D TI’I E I1 E A C H roughly follows a chain of familiar coastal cast or to the northwest. The real importance

islands: Santa Cruz, San Nicolas. Santaof these water motions is that they move dis-

To must people iu Southern California good Catalina, and San Clemente. Between thesesolved aud suspended substances within the

coastal water quality means water that is safeislands and the shoreline are several naturalSCCO. creating an interconnected environ-

to swim in a~ the beach. This i~ a legitimateunde~vater basins with water depths up to ment in which events at one place can affect

viewpoint because mosl of us only expert- 900 meters. Along the shoreline there is aanother loca/ion within hours or days.

ence the coastal watcr within meters of thecoastal "’~helF’ with water no deeper than The SCCO, partially bounded by topog-

shoreline and this region can be polluted by~tbout IO0 meters, raphy amI ~ti~Ted bv ocean currents,

~torm water ruuoff (see Stormwater Impact. Water in the SCCO is constantly moving stantlv receives inputs of natural elmnental

HC ]990}. in :esponse to the push of the wiml and the material. Rivers and landslides ea~ dis-

But coastal water quality means much tidal pull of the sun and moon. fhelong-term solved substances and sediments to the

more than that: it means the health of anaverage water motion in the 5CCO torms ashorehne: atmospheric pa~ictes and gases

~’n~ire aquatic world he?,md the beach, mr~at-giant eounter-,’lock~vise eddy with water nearpass through the water sin{ace; and oil and

ty hidden beneath the waves. This article lhe coastline moving north ~md waler fat~herother h~drocarbons seep lhrough the ocean

mtrodu,:es that world and the changeso[~shore moving south {see Figure l). Thi> ~oor lsee Figure 2). After recirculatifig with-

human activities have brought to ~t. discuss-,’ddw i, created largel? b~ the (’,aliforniain th~ SCCO. some of this material is catTle{1

es why we should care about it, and give~Cu~ent, which brings water down the U.S. a~vav bv water motinns, but much of it is left

grades to effo~s to conserve and improveWest Coast from as far north as Alaska andbehind, ultimately to be deposited in the bof

coastal water quality. I]ows south Nong the outer border of the tom sediments. Material initially deposited

5CCO. on tt~c shallower shelves may eventually

THE SOUTHERN CALIFORNIA Superposed on this average motion areheeome more deeply buried or may be moved

COASTAL OCEAN (SCCO) short-term local currents tha~ sometimesby waves aud currems to deeper water, otien

have ve~’ different patterns from the average,at the [~ottom of a basiu. These nalural mech-.

T}~ %~uthern {~difr,rni~ U,,a~lal ()eeat~ ~:~]-,, pm~ieularlv near the water surface aud lheanisms of material retention are a kev feature

called the Southern California Bight) extends~horeline. For example, depending uponof water quality in the SCCO.

ahmg the coast from Santa Barbara to Sanwiml conditions, the circulation of water in The SCCO teems with life. The smallest

Diego (see Figure 1). Its offshore boundaUSanta Monica Bay may be either to the south- forms are microscopic plants ealled phyto-



\
IS DILUTION THE SOLUTION

TO POLLUTION?

How have humans related to the SCCO? We

swim at the shore, catch and eat fish and             ~’"

shellfish, and watch the birds and mammals.

We also use the coastal ocean as a receptacle

for Inuch of the waste we produce. Even

bet~)re the population of" Southern California

had grown significantly, the need to protect

drinking water sources led the region’s urban

planners to construct a pipeline system ear-

oing raw soy, age from where people lived

Figure 1: The arrows in this figure indicate the direction of movement of surface and worked to the ocean where it was dis-

water in the Southern California Coastal Ocean. charged, usually quite near the beach. As the

regiou developed, industries and power

plants also located near the shoreline and
plankton, or algae, which grow near the waterties l’eeds a community of more than 5000discharged waste directly into the SCCO.

suri~.ce where there is light and feed on nutri-species of bottom-dwelling animals. These discharges, called "point sources" of .
ents brought from deeper water by upwelling Larger organisms living in the SCCOpollution, are found in abundance along the

ocean currents and in the sometimes nutrientinclude tbrests of giant kelp. 500 species ofcoast from Santa Barbara to San Diego (see - ¯

rich California Current surface water. The fish. 195 species of nmnne birds, and 39Figure 3L

algae are the base of a food chain that sup-species of ~narine mainmals such as whales. For manv of these facilities the ’,olmne

ports many larger forms of life. In addition, dolphins, porpoises. :sea [ions. seals, and;)[ ~aste increased proportinnallv with the

sinking algal(:ells form a "’couvevor belt" that otte>s. The convergence of currents [’rom theincrease in population in Southern"
carries dissolved and suspended materialnorth and south in the SCCO provides habitats California. As it became clear that discharg-

down to the sediments. This "rain" of parti- for both cold water and warm water species, ing wastes near the shoreline was ineompati-



To most people in Southern

California good coastal water

quality means water that is

safe to swim in at the beach.

ble with people using the beach for recre-

ation, waste pipelines ,,;’ere si~nply extended

to reach deeper water offshore. Engineers

also learned how to produce rapid mixing

between the waste and the coastal water.

They built pipelines with many holes at the

end through which the waste was pumped out

at high velocity. This dilution of the waste

resulted in lower pollutant concentration and

~nxicity near the point of discharge. Figure 2: Contaminant inputs to the Southern Catifornia Coasta[ Ocean are either

The continued use of the SCCO for waste deposited in the sediments or carried away by ocean currents.

disposa,t was scientifically iustified by the

concept of "assimilative capacity." It was

thought that, as long as pollutant concentra- coast~ environment while "allowing ~nanageddiminished because pollutants clouded the

tions could be kept below lethal levels by dilu- use of the coastal region tbr waste disposal, water and blocked the light; fish living near

non, a coastal water body was capabJ.e ot pollutant discharges or in areas with weak nat-

receiving waste without experiencing signifi-THE END OF ASSI~ILATIVF ural flushing such as harbors developed con-

cant harm. The first significant federal water C A P A CITY ditions such as fin rot and tumors. Some fish

quality reg’ulations, ~he Water Quality Act of species accumulated enough DDT and PCB in

i965, were based on this concept and speci-Fhe i97Os brought an end to assmUiativethmr hssues to be uns~e tn eat. Waste mater-

fled limits on poIlu/ant concentrations ;ffter capacity as the primary way tu regulate coastaJ ial settling from the water column (on the algal .....

dilution but did not limit tile total w)lume ~)r and inland water quality. Scienlific studiesconveyor belt) near the end of discharge pipes-
concentration of waste discharged. Many envi- showed that the discharge o[ some pollutantsformed deposits of contaminated sediments

ronmental scientists and regulators in,’,mid [m~e long-ten:n and widespread effectsthat extended i))r kilnmeters. Prominent exam-

Southern California believed that the assimila-even if pollutant concentrations in the water ples of sediment contamination in the SCCO

tire capacity of the SCCO was large and thatwere below immediately "’harmful" levels, included the region of depressed species

limiting localized effects wonld protect the Kelp forests near the Palos Verdes peninsula diversity around the sewage sludge discharge



Source reduction has been highly

effective in Southern Catifornia.

less of the local e.tt~et in the water body after made significant improvements in treatment

mixing. Although the earlier limits on pullu- fro discharges going directly to {be

tan{ concentrations after mixing remained inSecond, as sewage treatment plants straggled

tSrce, the nlotto of {be 1972 law is "’dilution to meeI their limits on [he concen-required

is not {be solution to pollution." In related    {ration of waste material discharged, thev

frmn Los Angeles City’s HypeAon Treatment legislati~m Congress also banned completelyfound that for manv kinds of wastes the most

Plant and a massive (hundreds of metric tons[)the discharge of sewage sludge and the man-cost effective wav is not to increase the level

DDT deposit in the vicinity of the sewage dis- ufacture of pamcularly harinful cmnpotmds ot sewage treatment but rather to reduce the

charge from the Sanitation Districts of Los such as DDT and PCB. amount of wastes industries discharge ~o the

M~geles County lsee Fig~ re 3). >ewer svstem. This "’source reduction" strat-

Regulators also tbund that setting limits POINT 50~R~[ RED~TION cg~ has been highly effective in Southern

based on pollutant concentrations in the California.

water body was difficult because each dis-The- nearly three dccade~ Aucc the 197"2 la~ The result ot" these actions hab been a

charge needed its own special sludv and~)roughl b~o impot~an[ changes in the man-dramatic reduction in the anlounl of waste

there waa disagreement among scientists andagemenl of wabtes discharged intt~ the SCCO.discharged into the SCCO and measurable

engineers over the inte~retation and signffi-tqrst, as reqmred by the [a~. some wastem~provement m the quality of coastal water

canoe of these studies. This led to longtreatment ihcilities m Southern Califonfia and sediment qnality. While total volume of

delavs in implementing water quality regula-were upgraded to remove a larger fraction offlow from sewage treatment plants has

{ions. often because of legal actions. 5pmTedwaste materials before the t]ow reached lheincreased with population growth {’sewage is

bv the ineffectiveness of dm 1965 law and,ocean. The mobt dranlalw (anti c’ostiy~ of mostly waterL the flows of solids, potentially

more importantly, lhe loss of faith in assim- these l~militv upgrades were the conversion toxic metal>, and hamfful synthetic hvdro-

ilative capacity, Congres~ passed the 1972of the Los Angeles City and Lob Angelescarbon compounds such as PCB and DDT

Federal Water Pollutien Control Act. This Couutv Sanitation Districts main ~ewage into the SCCO bare been reduced thr below

I,’gislati,m. whi,’h in amended fi~rm ~till gin’- treatment plants t~, achiex,. ,’omplete ~e,’ !o70 levels (see Figure ~). Although high

ernb water qoality regulation in the United ondaU treatmenl {see Wastewatcr Treatment. com’entrations of waste materials remain{

States, placed limits on ~he concentration ofRC 1998 and Stormwater hnpact. RC 1909).~equestered in &e bottom seditnents of the

waste discharged from a point source regard-Industrial facilities such as oil refineries also SCCO, the quality of the suH3ce sediments



Figure 3: The Southern California Coastal Ocean is characterized by many shoreline or near-shore sources of contaminants and by
accumulation of contaminants in the sediments, such as the DDT shown in this figure.

near waste discharges has increased, and inm the food chain. While cnntaminated bofTHIS DRAIN CONNECTS TO
several cases more diverse and healthy bio-tom sediments in the SCCO still contain sig-THE OCEAN
logical communities have been reestab-nit’icant remnants of histormal waste dispns-

iished. Other speeit~c benefii’ial changesal and need to be addressed by future reme-Not all of dm human wastes reaching the
include the recoveg" o[ kelp beds off the diation, t]~e public can enjoy the waters of SCCO come from managed point sources.

~ Palos ~rd~s pen’ns~la an~l [he resmnption

the ~CO with increased eon~irtene~ that Previous ~eport ~ard articles (see ~

of reproductive success by pelicans, which pollutinn from point sources is now not a Wastewater Treatment, ~C 1998 and
had been diminished by the presence of ~DThuman heahh eoncern. Stormwater Impact, ~C 1999) and a corn-



Hanagement of non-point

800~ --*-- Copper ] sources iS the most pressing

~~
~ Chromium1 coastal water quality issue in~o 600

¯
~

, Southern California today.

~ 400
0 (EPA) arul local environmental groups has ini-

tiated new regulations aimed at reducing non-~
200 point source pollutants. It is to be hoped that

~.
these efforts, over time, will be as successful

as the point source management programs.

1970 1975 1980 1985 1990 1995 REGIONAL COASTAL WATER

QUALITY MANAGEMENT

Figure 4: During the last three decades, improved treatment and source reduction
have dramatically decreased the input of contaminants such as chromium and copperA coastal watershed is defined by the fact
to the Southern California Coastal Ocean. that all the water raining or sprinkled on the

ground flows downhill to the same location at

panion piece in this issue (see Householdsimportant are nutrients such a,~ nitrogen andthe shoreline. This common flow path con-

That Pollute, RC 2000) address the impor- phosphorus which may alter the natural system neets different parts and different functions

rant issue of non-point waste ilows from of algal grovah, resulting in an overabundanceof the watemhed to each other. ~For this rea-

urban and agricultural areas. Non-pointof undesirable species. This "’eutrophication" son, watersheds have become the logical gee-

flows can be large volumes of water rushingused to be restricted to lakes and reservoirs butgraphical context for modern water quality

to the ocean after storms or smaller dry- is now increasingly commonplace in coastalmanagement, which is itself just one eompo-

weather flows resulting from washing urban regions, particularly enclosed bays and hat-nent of watershed management in the larger

surface~ (parking lots, sidewalks, etc.) or bors. Other potential effects uf non-point pol- sense. Watershed ~nanagement requires an

irrigation of lawns and crops. Also, atmos- lutants are species and habitat loss. understanding of the interrelationships . :

pheric pollutants cau deposit directly on the As discussed in the edger Report Card among watemhed components and human

water surface of the SCCO (see Figure 51. articles, management of non-point sources toactivities. The regulatory tool used by the

Pollutant.s contained in non-point sonree the SCCO from urban and agricultural areas isII.S. EPA to limit Total Maximum Daily

flows include metals, hydrocarbons, and syn- the most pressing coastal water quality issueLoads (TMDL) of point and non-point pullu-

thetic organic compounds, all of which can bet~aeing Southern California today. Pressure fromrants discharged in the watershed is rooted iu

toxic to humans and aquatic organisms. Alsothe U.S. Environmental Protection Agency the total watershed management approach.



Regional management
of coastal water quality

DDT                    Hydrocarbons                   Chromium
would have many benefits.

The establishmeut of TMDLs, considering

the benefits to the watershed as a whole, rep-

reseats a renewed and more rational focus on

the assi~nilative capacity of an ecosystem, [] Point Sources [] Ocean Dumping [] Oit Seeps

but with more sensitive criteria and lower [] Non-point Sources [] Atmosphere

institutional thresholds for change.

The SCCO is interconnected in much

Ihe same ~vay as a watershed. The ecosystem Figure 5: The sources of contaminants entering the Southern Cakifornia Coasta[ ocean
is comparably interconnected. Ecosystem is different for each contaminant and may include significant contributions from the

hmctions, such as nutrient cycling and the atmosphere, ocean dumping, and oil seeps in addition to point and non-point sources.

food web, can only be understood by consid-

ering processes throughout the entire SCCO.

Waste materials from both point and non- in the regional ecosystem, tern changes that remain uudetect~d by
point sources are transported throughout the ¯ Waste inputs, point or nor>point, could be local measurement programs.

5CCO, making the heahh of the ecosystem i)etter understood and ulanaged with¯ Effects ti’om human activities could be dis-

at ally oue point potentially dependent on respect to local, regioual, and cuumlative tinguished fronl natural variability such as

the regional total of waste inputs. 5o. it is effects. El Nifio aud La Nifia.

surprising that the management of coastal° The relative effects of shoreline waste ° Regional management would focus atten-

water quality is still done locally rather than inputs and material cmxied into the SCCO tion on the protection of the vast "corn-

regionally. Point sources of waste continue bv ,mean i:un’ents from the north (the mons’" of the 5CCO.

to he regulated and managed individually: California Current) and the south could he To do good regional management

there is no process aualogous to regional delineated, requires good science and engineering

[’3,.IDI.:, })eing applied to the coastal ocean. ° The tradeof{& betwec~lfl land and ocean dis- based on good measurements and ~nodels.

Regional marmgemenl ,~f ,’oastal water posal ~!f wastes alll.h ~lS ÷ewage sludgeRcgional measurements programs would

quality would have many benefits: could he quantified for policy makers, include Ihe use of satellite imagery, boat
° Decisions affecting water quality could * Regional umnitoring programs would measurements, and fixed moorings (see

be made on the basis of potential changes detect longer-term and larger-seale eeosvs-Figure 6). Regional ocean models would



provide integrated predictions of

pbysical quantities such as water

movement and temperature as well

as ecosvstem functions. These mod-

els would be predictive in a useful

sense, but would rely heavily on the

measurements Ibr verification, cali-

bration, and initializatiou. An exam-

pie of our current ability, to predict Figure 6: Ocean color measured by the SeaWiFS
variability in nutrient concentra- satellite can be used to determine the

Lions and plankton growth and death distribution of ~hytoptankton in surface water,

shown in this fi~ure in terms of the annualis shown in Figure 7. These model
mean chLorophyLL concentration along the U,S.

results are strikingly’ simiiar to the West Coast. The higher values along the coast
satellite images shown in Figure 6. result from the upwetting of nutrient rich water.
Both images highlight the interplay

between physical and biological

functions that must be understood.

GRADES Non-Point Sources: No Grade. It is to be

hoped that efforts to regulate non-point

Point Sources: A. On the basis of observed sources discharging into the SCCO, over " " ........ ....

improvements in the water and sediment time, will be as successful as the point

quality over the last three decades, we givesource management programs, but it would

a high grade to the envuoumentai regula-be premature to give a grade now. |
tots and facility operators for reducing

waste disciiarges from managed pointRegional Management: C. We give only an

sources into the SCCO. average grade because of the current inco-

..
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aspect of environmental protection.





INTRODUCTION since the perception is often as important major public health accomplishments of the
as the reality. 20th century. In terms of !sk, chlonnation

The majority of tap water the people in has allowed people to live long enough to
Southern California drink is imported. HISTORICAL PERSPECTIVE worrvaboutcaneer.
Sources include the Colorado lZliver, the San Disinfection of public water supplies
Francisco Bay Delta, and runoff from the Drinking water quality from the early 1900’s continues to this day, although we are much
Sierra Nevada Mountains. Local sources, pri-to the late 1960’s was primarily concernedmore sophisticated in our understanding of
marily water pumped from underground with microbiological quality. Waterborne the process. Microbial water quality is exten-
aquifers, account for only a small fraction, ini~ctious diseases were controlled by disin-sivelv monitored by measuring residual ohio-

Most drinking water is transported to letting water supplies. Disinfection is the fine as well as indicators of microbiological
Southern California via a system of aque-process of destroying or inactivating diseasequality. Water purveyors measure residual
ducts, reservoirs, water treatment plants andproducing organisms (i.e. bacteria, viruses,chlorine at various points in the distribution
a water distribution system operated by the protozoans, etc.). ~ater supplies are routine-system and maintain a small concentration of
Metropolitan Water District (MWD) of ly disinfected but never sterilized (the the chlorine disinfectant all the way to the

~outhem Calit~rnia and the Department of process of destroying eveU living thing), consumer. The small res.id~’~ prevents
E:ater and Power (DWP) of the City of Los Man)’ people think potable water supplies are regrowth of microorganisms and’also ensures

Angeles. The Los Angeles Aqueduct. frmnsterile, but they are not, and many contain the water supply has not beer} contaminated in
the Oweu’~ Valley and Mono Basin, carries non-harmful bacteria. Bottled and vended the distribution system. In rare instances,

water to the city of Los Angeles only. water may ’also contain non-harmful bacteria,non-potable water can flow backwards into the

The water utilities that provide drink- In the United States, and in ~nany other potable water system, a process called cross
ing water to local customers work hard to places in the world, disinfection is usually connection. Plumbing codes are designed to

deliver water of high quality; but how good performed by chlorination. Chlorination is the prevent cross connection; the vacuum breaker
is the water? The widespread use of bottled process of adding small amounts of chlorineon sprinkler systems is only one of many
water in Southern California suggests that(a few parts per million or ra!!L), either frmn devices to prevent cross connections.

at least some people have concerns. Thiscblonne gas cylinders or solid hypochlonte, Indicator organisms are also measured
article addresses the question of drinkingsimilar to adding chlorine to swimming pools, as a way of (nonitoring water quality, by indi-

water quality for Southern California. After In the early twentieth century, drinking water eating the presence or absenee of pathogens.

presenting background material, the cur-disinfection dramatically reduced the occur- Indicator organisms are used because they

rent situation is described along with what fence of waterborne diseases such as choleraare more numerous and more reliably men-

the future might hold. Both the reality and and dysentery,, and disinfection ranks with sured than pathogens, which are usually too
perceptions of that reality are considered;the discovery of antibiotics as one of the few in number to be reliablit, measured. For

@



Disinfection ranks with the
discovery_ of antibiotics as

one of the major pubtic

hearth accomptishments
of the 20th century.

uitrate and arsenic. Tile 1962, U.S. Public
Health Service drinking water standards

included the key concept of using the purest
water source av~iilable to protect against any

unknown contaminants.

[n 1970, researchers found byproducts

from disinfection that are hazardous. When
disinfectants are applied during drinking

water treatment, chemical reactions occur in
the water to produce these byproducts.

However. the risk of these byproducts is far

less than the risk of microbial contamination.
and di~,inft:ction is still warranted. Since this

discover3,’, researchers have improved disin-
fection practice to use minimum disinfection

concentrations that provide protection from

pathogens while reducing unwanted byprod-
every pathogen, there may be thousands ofed, additional tests are performed to confirmucts. A large invest~nent in research and

indicator organisms. Newer microbial tech- their presence (false positives are common;improved water treatment practices have
niques are being developed to better mea-one can easily culture coliforms from fingers, shown there is an optimum dose of disinfee-

sure pathogens, but it will be man,’,’ yearshands and poorly washed dishes). Confirmedrants. A series of regulations have been
betbre these techniques are sufficiently reli-presence of colifortns in a potable water sup-developed since 1974 to insure the develop-

able and economical enough to be used forply is a cause for alarm, and corrective actionment and use of better disinfection practices.

routine monitoring. Coliforms are the most is immediately warranted. Improved chlorine disinfection techniques as

common indicator organisnr, and can be Federal regulations for drinking water to well as alternate disinfection methods (e.g.,

measured bv several laboratory, techuiques,protect the traveling public began in 1914.disinfection with ozone, chlorine dioxide and
Coliforms, especially a subset called fecalThe U.S. Public Health Service publishedultraviolet light)have been developed.

coliforms, are always associated with human mandatm.’y drinking water quality standards The first disinfection byproducts (DBP)

fecal pollution. Water purveyors analyze for to minimize exposure to chemical pollution, observed are called trihalomethanes or halo-

l
coliforms at many places in treatment andespecially inorganic metals such as cadmiumforms, and the four most common are ehloro-

distribution systems. If coliforms are detect- and lead and inorganic non-metals such asform, bromoform, chlorodibromomethane



Figure 1: Schematic diagram of the traditional U.S. drinking water treatment plant using chlorination.

and dichlorobromomethane. They result from chloramines) produces its own series of dis- many instances of drinking water contamina-
the reaction of chlorine and natural organicinfection by-products that can have adversetion from industry or agriculture. There are
matter (NOM). Natural organic matter is pre- health effects above certain concentrations,also naturally occurring contaminants, such
sent in varying concentration in all drinking However, as with chlorine disinfection, there as arsenic, which can present significant "
water supplies. It results from the decay of is an optimum dose range for the application drinking water risk. Current water regula-
vegetation in surt;ace waters and its yellow- of each disinfectant to protect the public, tions are designed to protect us from these
brown humus color is obse~’ed in many There are other drinking water contami- contaminants.
rivers aud lakes. Much of the NOM is nants that can cause health risks. A popular Building on these discoveries, the 1974
removed by water treatment processes. Themovie, Erin Brockovich, described risks U.S. Safe Drinking Water Act (SDWA) autho-
residual concentrations of NOM in dnnking from hexavalent chromium, a metal formerlvrized the U.S. Environmental Protection"
waters have no apparent harmful effect to used to control corrosion in cooling systems. Agency (EPA) to establish national drinking,
humans. However. the haloform DBP’s canCleaning solvents such as trieholorethylenewater standards for "maximum contaminant
be a health risk above certain eoneentra-(TCE) have also contaminated groundwaterlevels" (MCLs). MCLs are enforceable stan-
tions. Subsequently, it was learned that every supplies. Methyl tertiaU butyl ether (MTBE), dards for potentially toxic or carcinogenic
disinfectant (e.g. ozone, chlorine dioxide anda gasoline additive, is another example ofchemicals. They are defined in part by risk



F]gure 2: The LA aqueduct filtration plant which produces 600 million ga[tons of
dHnk’Jnn w~f~r n~r am,

A. The Liquid oxygen (LOX) production facility is on the top right. (See Figure 3,)
B. The ozone system is found in the bui[ding at the top center. The ozone generator

shown in Figure 4.
C. The coagulation and sedimentation basins are the four open basins. (See Figure 3.)

associated with duration of exposure andCalifornia, !i.e. to develop, promulgate and legislation about drinking water in the U.S.
concentration level, enforce EPA drinking water standards). Theand led EPA to require development of "’con-

In this context, the term "safe" drinking California DHS proaetively began a testingsumer confidence reports" by all water utili-
water does not mean absolutely risk free.program of defining hazardous chemicalties in the U.S. i-n the year 2000.
"Safe" means the risk is very small and can-"action levels" for anv neYv and potentially Regulations and research from tile early
not be quantified, or that water quality litnits hazardous chemicals. The DHS in October1970’s to the mid 1990’s was concerned pri-
cannot be lowered further by economical 1987 created 61 action levels, based upon cri-marilv with chemical contamination of drink-
water treatment processes. For potential car- leria of toxicity, carcinogenicity and aesthetics ing water. However, the microbial risk for
cinogens, risk is typically quantified as an {aesthetics in drinking water uleaus taste,dnnking water became clear with outbreaks of
upper maximum~ltmit, such as a lifetime risk odor, color and clarityi, protozoan pathogens, such as the
of cancer of n,o. greater than one in a million. The action level concept is an excellentCr~ptosporidium uutbreak in Milwaukee WI.
Th~s mean ’~.ere will be, on average, oneproactive approach to i~fform water utilities, The 1998 EPA Interim Enhanced Surface
additional c~dn~.er in a population of one mil- consumers and other interested parties aboutWater Treatment Rule added new microbial
lion people drinking several liters of water local and state water quality’ problems. It can monitoring requirements. The rule specifically"
each day, over a T0-year lifetime. Smokinghe viewed as an early warning system,set limits on the presence of two protozoan
|ess than a dozen cigarettes or taking oneHowever, the shortcoming of action levels is pathogens, Cryptosporidium and Oiardia
short trip on a freeway creates a similar risk. they are not mfforeeable. Water purveyors lazmbila. These two pathogens ~’esist disint’ec-

For non-carcinogens, the goal is to limit must voluntarily accept them: otherwise lion bv chemical means, and must be removed
exposure so there are no adverse healthaction levels will be ignored unless or until by filtration. ,\ general turbidity requirement
effects. Thus, the State Drinking Water Act of their customers demand compliance, was created which assures adequate filtration
1974 set MCL goals and enforceable"prima- In 1989 the Califm’nia SMe Drinking be used at all water treatment plants.
r.v’" drinking water standards for contami- \~ater Act tAB 21t was adopted. This land- ITurbidity results in light scattering from small
uants that may have adverse health effects,mark legislation incorporated al! of theparticles and turbid waters have a cloudy
The SDWA also included (besides the use ofrequirements of the federal 1986 Safeappearance. The presence of turbidity indi-
the purest possible source water), the new Drinking Water Act Amendments. AB 21 was cates the presence of small particles, which
concepts of using the most efficient availablethe first legislation in the U.S. that required means that protozoaa~s may also be present).
technology for removal of contaminants, public water purveyors to provide an annual In smnmarv, the EPA and the California
monitoring MCLs. and evaluating acceptablereport to their customers of the risk of waterDHS are both continually improving our
risk based .o~,~.;~e cost of treatment. In 1977,contaminants. This legislation insured that drinking water quality by developing new
the U.S. El~,e the California’s Departmentaction level information be presented. In rules and laws. However, public awareness of
of Health Services (DHS) the responsibility to 1996, the California SDWA Amendment (SB drinking water problems has led to a feeling
administer drinking water regulations in 1307) created the first public "right to know" among California consumers that bottled



In terms of risk,

chlorination has allowed
peopte to live long enough

to worry about cancer.

water is a safe, albeit expensive, alternative

to tap water.                                                                                                                                                                                                                                     ~

WATER TREATMENT

Cuncern for potable water is the driving force

for the development uf the most appropriate
and cost effective water treatment technolo-
gy. Water treatment plant design until the Figure 3: The liquid oxygen (LOX) production facility is a low temperature distillation

1970’s was concerned with control of micro- p{ant. The LOX plant is on the [eft. This is the first LOX facility of its kind in the US.
and has operated successfully for over 10 years. In the foreground of the LOX storagebiological hazards of the raw water, and pro-
tanks (in the photo on the right) are the floccu[ation and sedimentation basins at

riding consumers with clear, colorless tap the DWP, LA Aqueduct Filtration Plant.
water free of taste and odor. The U.S. Public
Health Service mandated that the most pure
and pristine water supplies be used ford.iutnillunl or iron salts, which ensure~ the It is important tu note these traditional
drinking water. Drinking water quality stan- chemical coagulants are mixed quickly andplants had no provisions to remove eontami-
dards, and the use of the most pristine waterunifurmlv. The water leaving the rapid mix nants such as solvents (e.g., TCE), dissolved
supply, are underlying tenants of water treat- tlows through a slow floccnlation basin with a heavv metals, and contaminants of industrial
ment to this day,. set of slowly moving paddles. The aluminum origin (e.g., MTBE). It was unneeessar7 to

The traditional U.5. water treatment and iron salts precipitate to create aluminumprovide such treatment because the source
plant processes are shown in Figure 1. Theor ferric hydroxide floes, which act like glue. water was pure. The major difference in
raw water may be disinieeted by chlorination The gentle ~nixing causes the particles to colwater treattnent today is the loss of purity of
at the head of the plant. After screening the!ide, sticking together to make larger parti-the source water.
water to remove large materials such ascles. The water then tlows to a sedimentation
leaves, and twigs and pebbles, coagnlationcharnber where the large ilocs settleout. TheUPGRADING WATER TREATbtENT
and t]occulation are used to remove suspend-remaining particles are removed bv fihration.IN SOUTHERN CALIFORNIA
e!l solids. These twu processes are designed’File filters must be periodically back
to create large particles, or floes, f’rom very washed. Finally cb!orination at the end of tile Since tile 1980s, with the aew knowledge of
small panicles. The larger particles can beplant enables a residual of chlonne (up to 1-microorganisms, the potential hazard of trace
effectively removed by sedimentation and fil- 3 mg/L) to maintain microbiological safety as organic chemicals and the formation of disin-
tration. Natural organic matter can also bethe water is distributed to the tap. The entire fection byproducts, new water treatment

~,~removed. Coagulation includes a rapid mix ofprocess takes only a few hours, processes have been tested. These include



Figure 4. Maintenance of the ozone generators, at DWP, LA Aqueduct
Filtration Plant.

ozone tbr pri~nmT disinfection, chloramines Until recently the Metropolitan ~’~iter is the most recent example. Therefore,
fl~r safety chlorination in the distribution svs- District of Southern California has continued continual diligence is essential.
tern, activated carbon adsorption and/orto use the traditional approach of chlorina- Consumers tend to correlate drinking
biodegradation of organic chemicals, andlion for drinking water treatment. In 1985. a water safety with water quality aesthetics.
membrane technology for turbidity, heavv new process called chloramination wasWater purveyors must be concerned primari-
metal or organic chemical removal. Figure Iadded for disinfection and to minimize the ]y about meeting primarT drinking water
also shows as an insert the treatment modifi-taste and odor of [’tee chlorine. Chlora-standards, to satisfy the public, that the water
catioa at the Los Angeles Aqueductmination became the final disinfection step is safe. These two objectives are not the
Filtration Plant instituted in the 1990"s. This m the plant. After cxteasive pilot and same. Meeting primary standards does not
plant uses ozonation rather than chlorine asdemonstration scale testing in the 1990’s toaddress secondary aestbetic concerns, which
the primary disinfectant. Ozonation is corn- minimize chlorine DBPs, ozonation was have been shown to be more important to
pieted in fourlarge contact basins. The coag-chosen to replace chlorine as the primaryconsumer confidence than meeting stan-
ulation process then follows this treatment disinfectant tbr the Jensen and Mills Waterdards. For example, an evaluation of seven
and final safety chlorination occurs beforeTreatment Plants. These plants treat Stateconsumer surveys by Torobin and coworkers
the water enters the distribution svstem. Project ~,hter. Final chloramination is main-in 1998 (American ghter Works Association

Ozonation is used as a pri~naw disin- rained as the disinfectant for distribution Conference Proceedings) showed consumers
fectant for the more effective control of bat:- system residual, as well as for taste and odorwho reported fair/poor aesthetic water quali-
teria, viruses, Giarda and Cr)’pgosporidium.control. MWD has become a world leader in tv were the satne ones who had less favorable
Ozonation oxidizes harmful chemicals mthe water treatment industry for developing perception of the safety of their tap water.
the water: however, it can produce its own technology to control taste and odors. .\lso. a low frequency of problems with off-
set of disinfection byproducts, some of ilavors was the strongest predictor of a con-
which can be biodegraded on a sand filter.PUBLIC PERCEPTION OF WATER sumer belief that drinking water met the
Certain of the known DgPs of ozone, andQUALITY standards.
especially bromate must be carefully moni-

tored. Ozone treatment has the added\~’~ter of high qualitx can be characterizedTHE BOTTLED WATER OPTION
advantage of removing compounds thatbv an absence ~f harmful chemicals or
cause earthv and musty tastes and odorsmicroorganisms. This assumes tbat the bestBottled water is not risk free. Bottled water is
due to the algae that grow in Southernwater source available is used and theconsidered a food product and is regulated
California reservoirs. Ozonation costs more water is treated to assure that all drinkingbv the U.S. Food and Drug Administration
than the chlorination, but DWP decided it water standards are met. However, as better(FDA) rather than by the EPA. Bottled water
is the best current approach to addressmeasnrement tools are developed, new pol-is produced frmn a variety of water sources,
drinking water treatlnent concerns, lutants are found in drinking water. MTBE including tap water. In t5ct. some cities, such

(36)



People are voting with their purses and
wallets when the), buy bottled water. The
common preference for bottled water seems

aesthetically based:" better taste and less

odin; especially from chlorine. There is also
a perception of greater safety, with an
assumed lower concentration of microorgan-
isms and chemical pollutants. However, tap
water costs less and is at least as safe a,-,

bottled water because of drinking water
standards. ~V~.ter purveyors should value tap
water the same as anv essential food
product, and address off-flavors with the
same effort they elnploy in meeting health
standards.

THE "WATER QUALITY REPORT"

as Kansas City MO, are producing their own ject to FDA oversight, in almost all cases, a Beginning this year (2000), -’onsnmers will
brand of bottled water from tap water. The form of ozonation disinfection is used, and receive water quality reports from their local
source of bottled water is often used for mar- no residual chlorine is added. Usually thedrinking water purveyors as mandated by the
keting but frequently has no beanng on thebottle is sealed while ozone is still present right-to-know legislation. The "’consumer
safety or taste of the water. Pristine settings in the water, but ozone soon dissipates. Tileconfidence report" (CCtt) is a landmark
such as a natural springs are favorite sourcesbottled water industry has experienced provision of the S~e Drinking Water Act
but spring water may contain natural ~niner- recalls from the shelves of supermarkets forAmendn~ents. passed in 1996. In California.
als (natural mineral water) or be carbonatedhacterial contamination, chemical contami-tile CCR has been available since 1989, as the
inatural carbonated water), uation and taste and odor problems, such asCalifornia Annual \Vater Quality Repom

Bottled water receives some type of plastic tastes. Bacterial regrowth can occur. Jim ~,’{clnernev, Chair of the A_merical~
treatment in a bottling facility. At a mini- and bacteria (such as those measuredWater ~)~rks Association’s Water Utility
mum bottle water is filtered and disinfected, by heterotrophic plate count, which are Council, and participant in the development

~
Eaeh company producing bottled water is usually harmless) can often be culturedof the Safe Drinking Water Amendments, has
free to process the water as it sees fit, sub-from bottled water, urged water purveyors to take this require-



Bottled water is produced from a variety of

water sources, including tap water.

ment seriously because of the opportunity it standable terms, a candid discussion of thecontamination. However, the general public

provides. The CCR "represents good man-local water quality issues, and how the put- must be part of the debate on how to maintain

agement practice." He urges purveyors to tellveyor is addressing them. It is this author’swater resources, how much to pay for new

consumers what is fight and what is beingjudgment that even the most sophisticatedwater treat~ne~t options, and how to help

corrected. He stated: "Seize the opportunity~ consumer will not understand a CCR that define what is good water quality.

with passion. The behavior of future water just lists the chemicals’ MCLs and si,nply Drinking water quality is usually

utilities will be driven by public need." [u asserts the concentrations are less than theconsidered in positive terms defined by the

effect, be has acknowledged that the public,detectable limits. Tbe CCR should reflectabsence of chemical and microbiological

for the first time, will directly participate in good managelnent practice and address thepullutants. ~ have done well utilizing our

decisions on local drinking water quality, public’s need to knm~. Proactive effort on thebest water resources for drinking water.

This completes a dramatic philosophical part of a water pmweyor to hfform their cus- However, watershed management is

change from water utilities making decisioos,tomers of problems ~sueh as the City of Santa
becoming an increasing problem because of

"’doing the best for the consumer" lo "wel- Munica’s effo~t.’, to hdbm~ tlleh customer.’, ~l" population increases and greater recreational
demand. Another concern is land develop-

coming consumer involvement on water     MTBE eontanfination is appreciated) and
ment near our reservoirs which is causing

quality issues." will build public confidence in the long run.
increased non-point source contamination.

Does the CCR enable a consumer to The growth of the bottled water indus- Over the last 100 years’, scientists and
make an informed choice between drinking    try clearly indicates drinking water is aengineers have defined "water quality
tap water, installing a borne treatment device~najor health and aesthetic concern. Theissues" through their ability to detect
or purchasing an alternative supply of drink- CCRs are a wake up call to the water indus-microorganisms and measure small quanti-
ing water, such as bottled water? The CCI~stU to include an informed public in their ties of hazardous chemicals. We have
are presented in many different formats frown decision-making. It remains to be seensuccessfully limited waterborne disease over
the simple to the complicated. Most CCRs whether the water industry will seize this the last centuu. Disinfectants work well
present the local water purveyor’s view on its opportunity, against many organisms. A few major
problems. For example, the City of Santa outbreaks of disease, especially involving
Monica mav discuss MTBE in its well water HOW WELL ARE WE DOIN G? (;iardia Lambila and Crptosporidium, led to
and how it is handling the problem. After lfle development of new EPA regulations
,~valuating a series of California C(][/s. it is Safe. inexpensive drinking water is consid-requiring filtration at all water treatment

(:lear consumers need a CCR that contains aereda fight by almost every U.S. citizen, plants, in addition to chemical disitffection.

general description of how well lhe water Inexpensive drinking water willdepend upon Also, new monitoring requirements have

purveyor is meeting EPA standards, whatmaintaining our natural water resources andbeen instituted to document the daily level of

this means for consumer safety iu under-minimizing microbiological and chemicalprotection against these organisms.

@



Water purveyors should value tap water the same as any

essential food product and address off-flavors with the same

effort they employ meeting health standards.

\Vater quality standards have been GRADES
,]m eloped to minitnize known chemical and

n~icrobial risks. The term "sat~" drinking Regutations: The EPA and the California
water does not mean risk i}ee; it means risks DHS are both continually ruing to improve
are ve~, small, at or below onr ability to our drinking water qualit). The EPA gets a
quantify tbem, or that water quality limits grade of B because of its slow pace in devel-
~:annot be lowered further bv economicaloping drinking water standards over the last
water treatment processes. 25 years. California DHS gets a grade of

g’~ have done well to understand theleading the nation m developing m~w laws
chemistry of disini~ction b}produets and protect our drinking water, and for develop-
{itnit industrial waste pollution ~ver the last ing the (irst public "right ~o know" legisla-
25 years. However. nor>point source poilu- tion irl lhe

tion remains a problem. The t~:o major water
purveyors in Southern California are upgrad-Treatment: T}~e Los Angeles beparlmen~
ing their treatment plant t¢~ remove" c’hlorin:> g~ter and Po~,er ha> upgraded their treat-
tion byproducts, whi]e adding a cleg~ee ofment ~>lants to ozone/filtratim~ ~tnd the Metre-
microbiological safely bv using ozonalion,politan ~,ter District of Southern California
Besides the identitication of hazardous ehem-will be upgrading two of its plzmts m
louis, new water treatment pro(’esses such assimilar manner. These utilities get an A for
membrane filtration, ozonation and biologicaltheir advanced technology (in spite
treatments, are being developed for more effi-needing U.S. EPA’s prodding) but receive
<:rant water treatmenL These methods at’eonly a C lot their inability or unwillingness
(.ostlv now. but could reduce risks fn~he,’, involve the public i,, decision making.

The public has a right to know. The
CCI{s being developed by lhe water industry: Consumer Confidence Repot: Xt
,hould be used t,* ,levelop an informed pub- (:CRs h’om MWD and DXX’P ~re graded B+
Iic and enable the public to be part of w~oe,~md C respectively, based on lack o~ attention

sumers should be int~=~ed about the aes-CCR rates ~+ as exemplary.
thetie quality of drinking water as well its
heakhfu[ness, h remains to be seen whether

the water indust~ will seize this oppo~unity.



The [ustitute of the Euvironment (toE) was The Institute is currently developing a

established at UCLA as an academic ~eries of multidiseiplina~ courses at all

endeavor devoted to imerdiscipliaary teaching levels at UCLA. Environmental
research and leaching, aiming at the most Minors are bein~ organized in ~ix key areas:
daunting environmental problems that we life sciences, physical sciences, engineering,
face today. The Institute is composed of the- social sciences, pnblic health, and public
utty trom a broad range ot disciplines-the policy. A graduate degree prograin is being
~ciences, public policy, engiueering, law.

planned.
business, and public health-working together

to provide answers to complex and vexing
TEACHING RESEARCH

enviromnental

The Institute of the ~nvirooment IS crib{lit(-    InslittHe of the ~nvironnmnt faculty.
OBJECTIVES AND GOALS

in~ the experience of undergraduate student~ research scientists and students conduct

by introducing them to many ~pec{~ of the    broad range of investigation~, all of which
fhe overarching ~oals of the Institute ot the

environment within a broad vet consistent    have an environmental theme, and manv of
Environment are to:

~amework. The classrnom work i~ augmented which flmus on Lo~ Angele~ and ~outhern
1,Develop ~ world-class mulfidi~c~plinaU by student contact with the Instituters diverse (~alffornia. ~or example, the Instituters Losenvironmental program spanning the fall

research pro~ams~ including fieldwork at    Angele~ %vatershed" pro~eet involves
breadth of relevnm disciplines, to address

science and policy in depth with creativity,
remote UCLA ~acilities ~uch a~ the ~tunt dozen faculty ~rom eight campus units. An

2. Support and augment existing environ- Hancb Natura~ He~e~we m the Santa Monica even larger ~airshed" project~ housed in

ment-related research and teaching activi- Mountains and the Ocean lJiscove~" Center the new Southern California Particle (}enter : .....

ties at UCL,:k. and throughout the eonlnltl- on Santa Monit a Bay. Graduate students par- and Supersite, now represents the central

mty at large, by providing expertise, mira- ticipate directly m a wide range ~t ~mgoing universilv-based air quality research pro-

structure and guidance, research projects, bolh in the field-at Point ~ram m the LA region. Some other current

3. Attain, in the twenty-first centuU, a leader- Mugu Lagoon, for example-and in the labora- research initiatives include:

ship role in environmental problem solving tou-including experimentation, computer¯ An Intel-sponsored Regional Environ-
basedon science and technology with social modeling, and Geographic Information mental Assessment LaboratoU and Geo-
connections and community outreach. Systems applications, graphic Info~ation System (REAU6IS)



laboratory, in which integrated analyses of "The Environment of Southern California in
regional environmental problems are ear-the 20th anti 21st Centuries," "The Loss of
tied out. Nature iu au Urbanizing Wnrld.’" ’°Health,

¯ An EPA-funded project to identit} the air- The Environment and Development," and
borne sources of pollution to Santa Monica "’Where Air and Water Meet." [n 1999, the
Bay. Institute hosted the prestigious National

¯ A number of new research efforts in Lower Conl}:’rence of the Society of Environmental

Malibu Creek and Lagoun, and in the wet- .Journalists.

lands at Mugu Lagoon.

LOOKING AHEAD

OUTREACH

Over the next few" years the Institute of the

The Institute of the Environment contiuually Enviroument will consolidate its role in
seeks to reach out to the surrounding eom-interdisciplinary teaching and research at
munities. This Southern Calijbrnia Eaviroa- UCLA, and in environmental research
mental Report (,’ard provides an annualthroughout Southern I’~alifi~rnia. Large pro-

assess~nent of the state of the local environ-jeets are planned in the areas of air quality

merit. Through the GLOBE i~z the City pro- forecasting, watershed science and technolo-Hershey Hall houses the IOE’s offices.

~am, the Institute brings environmental sci-gy, coastal ocean resom’ce management, and

ence directly, to the classrooms and                         uves"    ofglobal earth system, modeling. For our stu-

K-12 students across Los Angeles. Seminarsdents, new courses will be introdu(:ed in

and colloquia from many different disci- these areas as well. t:urther, the institute will
plines are also sponsored, ~¥herc diyergentcontinue to support unique outreach pro-
interests and taleuts (:an converge,grams such as this Enyironmental Report

Conferences have dealt with topics such asCard and the (_;LOB[~] educational initiative.
"Environment, Commerce and Opportunity,"



GROUNDWATER QUALITY As author of the RC 1999 article, [ feel impurtant to understand that ou-going
compelled {o comment in the wake of these efforts will comrol the problem, but will not

The ~C 1999 article on (~roundwater reactions. First, I must admit that ] did not cnrrect it. The dilute plumes addressed by
Quality in Southern California triggered an anticipate the emphasis that readers wouldthe pulp-and-treat represent less than
interesting sequence of events. Shortly afterplace on that part of tile article recountin~ of the to{al solvents in {he groundwater
its release in September 1999. the Losthe contamination of the San Fernandobasin. Substantial volumes of undissolved
Angeles Daily’ News published several arti- ~llev. The discussion of the SF %~llevsolvents are scattered throughout the
cles and an editorial calling attention to the~upeffund site was intended soled as angroundwater svstem and will continue to
groundwater problems in the San Fm’nandoillustrative anecdote, lo hindsight, of course,dissolw~ for many years. In fact, if
~llev. These news pieces created an uproarit hecomes ohvious ti~e average reader ~nightassume there are several hundred gallons of
[mcause many people in thc Valley had relate mo>t strongly to aspects pertaining to sulvent harbored deep in these aquifers,
apparently t})rgotten the designation ,,f the his or her o~n backvard. Thus, for the then we expect to have to ~naintain the new
area as a SupeflEnd site well over a decaderecord, it ts i~npu~ant to note that a substan- ~reatment systems lot centuries. A /note

ago. [n particu- tial amount of work has gone into character-proactive strategy wo~Id attempt to [ucate
~" ; .......... ~" lar, the RC 1999 izing the contamination, and starting the and remove these residual solvents. If sue-
"~~ article inspired remediation ol ~alley gwoundwater. The cur- cessful, such efforts can have a much

~ the Los Angles rent strategy is to capture the conta~ninated greater impact on groundwater quality. With
City Council ~n groundwater at the eastern end of the ~llevthe plumes under contrnl, uow is the time to
request a stares hv pumping a total ot about 13.000 gallons implement such a strategy.
report on clean- per :ninute. Newly fabricated treatment
up activities hv plants will then emtqoy airstripping, carbon lore Harmon, Ph.D.
the Department adsorption and disinfection to clean ~his Associate Proi~ssor

of XVater and Power (DWP), the agency water. The current plan is to blend the treat- DepaAment of Civil and
engineering the Vallev’s grmmdwater reme-ed water into the existing distribution svs- Environmental Engineering
diation plan. Richard Nage[, working at the tem. [:or those interested in details and puh-
Upper Los Angeles INver krea lie hearing int}~rmatim~, the L~SEPk main-
~}Stermastcr’s Office and DWP at the time. tMns an excellent wehsitff regarding this artd ENVIRONMENTAL EDUCATION
was charged with making the ()ctober pr~- ~ther Superfnnd sites (http://www.epa.govi
sentation. He contacted UCLA shortlx regionO9/wastelsfund/npl/sitemfo.hm~). A Unfonunatelv, there has been no dramatic
before lhat time to invite InsIitnle public hearing regarding the drinking waterincrease in the attention given to
researchers to attend the City *:ount:i[ aspects ot this project was scheduled lotEnvironmental Edueation tEE)over the past
Meeting. Phone calls from thc [J.S Glendale residents on June 22 (after RC 2000year. Scieuce education continues to center
Environmental Protee[ion Agency’s (USEPA) went lo press), on the California Science Education
~egion 9 office, overseer ot’ this 5uperfuml Despite the apparent progress in the Standards {CSC5) that contain on envinm-
site foIlowed>hortlvIhereafter. ~an t:ornandn groundwaler basin, il ismental science per



However. there is some good nm~s andright for the development of good profes- A lot has happened since the aummer
~ome bad nm~s gleaned from data on the~ional dcvelopmm~t program~ fm the~e1999 with ~tormwater managelnent.
~dvanced Placement (AP) Enviromnentalteachers, preferably offered bv mfiversitv groups and state agencies have made signifi-
Science course offered over the past twofaculty who have cutting edge experience incant progi’ess m addressing stormwater

years in I.os this area of science, issues. In November of 1999. [ testified al a
~’ ’~-~ Angeles gnified joint hearing of the California Assemblx

School District Janet Thornbeg NSPH Coastal Committees on Coastal Protection
(LAUSD) high DireetorofUCLA Programs [i)r and Natural Resources. The message ~as
schools. In the ScienceTeacher~atC~mter X. "’vou can do something about storm~ater po[-
i998-99 school UCLA Graduate School of Education lution.’" .k> a result of this meeting, a bill
veal’. [0 ~mt of and [niormation Studies mtrodttced bx Assemblvx~oman Hanna Beth

schools offered pilot program to evaluate catch basin insert
this AP course, 155 students took tile te~t JTORNW~T[R INPACT devices (these devices were described
and 60 passed. In the 1999-2000 school page 19 of RC 1999). The bill includes word-
year, [5 schools offeretl the course. 4[;5 atu- [’tie 1999 Enviromnental Report Card was ing to require consultation ~ith the
dents took the test, and 149 pa~sed, presented at a press conference at I.’C,I.A mUniversity of California. The City of Santa

The good news. of course, is the fact {halt ~’onjunction with the annual conierenee ~[Monica has installed several hundred of
more seho+~is are offering the course ~tndthe Society of Environmental !( urnatists, these devices and their operation will be
more students are being exposed to an envi- Soon after the important iu developing this teclmology. ’!’he
ronmental science program. The bad news. presentation+ a City also installed a circular screen +also

however: is that the percentage +>f +tudent+ well-known and described on page 19 of RC 1999) at the
passing ha+ uot increased: iu fact it hu~ respected ~our- Santa alonica Pier. Eurly reports +how great
decreased from 39% to 36%. nalist said tu me: snccess m preventing litter and debris from

This may well indicate that an iucreas- "Where do ~ou spoiling the Bay.
ing number of high school teachers ahhou~h get off giving a B Interest it/stormwuter management has
++itling to teach the course are. [or some tea- for stormwater’/’" dramatically increased in the pa+t year. Heal

lots. uot adequately prepared to tlo >o +no- Similar responses were so~m heard h+~,mthe [lav pushed legislation tn de~e[np sani-
cessfullv. This is not surprising. +Lip courses members of Heal lhe Bav and the NamraItarv +m’vevs t+~Bsat+} to locate unknown
have ver~ challenging curricula and most oll/esources l)etense t;ommfl. Envn’onmentaJsources ~)I tecal contammatmn ot storm-
today’s teachers, unless they are new gradu-groups and regulators generally felt the grad-drams. LCLA will be the prime contractor
ares with exposure to enviromneutal science h~g was too lenient, tgencies responsible forand ~i[l lead the effort by working with man-
in their college coursewnrk, will not have stormwater management agreed with theagement agencies to develop lhe best tech-
Ihe appropriate enxiromnental sciencegrade and appreciated the "’B" t})r recogni- uiques to quickly detect spills of sewage and
hackgroumls, it x~outt] >ecru that the time is tion ~1" the difficuhx .f the problem, other materials into sh)rm drams. The tech-



niques will be based in part on "’lessonsic resource due to pollution sends an unmis- The most impo~-tant event in the past

~earned" from previous spills, but also will takable message to business and govern-year was the adoption by the Los Angeles

include new techniques ~Sx chemieal andment alike. Man~ agencies are participating l~egional ~tel" Quality Board of a new

biological markers m waters, in beach water quality ~orkshops to iearn requirement {or stormwater management.

Such an unknown source closedhm~ to avoid similar pr~blems. Th, State Thev were encouraged by Heal the Bav as

Huntington Beach ~or a large pa~ of last~Ehter ~esources Control Board is leadingwell as many in~uential stonnwater expeAs.

smmner. Indicator organisms re~nained highthis effort. New develop~nents must now either treat, or
thruughout the summer. It was disastrous for Ix~w t]ow diversi(ms ~)f stormdrains tocontain bv infiltration, the first three qua~er

Huutiugton Beach aud cost more thansauita~w sewers talso de,cribed on page 19 ofinches t)f eal~h rainfall. Many areas outside

~i.000,000 in lost revenne alone. Detectiv(~ H(2 ~999) continue. The City of Los Angeles California already bare such roles. This

work to find the source of the indicator has completed diversion of Santa Monicarequirement may not be easy for all develop-

~)rgani~n~s co~t even more. The major sourceCanyon Storm drain amt others are iners to impletnent, but will provide significant

is still unknown, and eve~’one is hoping it progress. The Los ~ngetes County Sanitationenvii’omnental improvement as well as addi-

does not occnr again this summer. Early workDistricts is also assisting in low fl~w dive~- tional flood protection. Some cities and many

established that obvious sources of spills,sion. OCSD has implemented a programdevelopers have opposed the rule. The Los

such as a leak in the Orange Countyaround Huntington Beach. and new develop-Angeles County Depamnent of Public g’~rks

Sanitation District’s OCSD) sewage ouffall, ments snch as the I~’ine Company’s Cx~’stalis suppomng the role and is holding work-

were uot the culprit. Many small sources, Cove project are using rials teehnoiogy. Thisshops to help developers comply.

such as public sanitation facilities ~m beach-:~pproach to av(~id d~’-~oason urban runoff This update resembles the N(2 199~

es. were identified and fixed, but werepr~Jblems is an excellent use of pub[icarticle and the grade assigned. We continue

judged too small to have caused the problem,resonrces. The initial construction may be to have a substantial and difficuh problem

Low tlow stormdrains that discharge into the expensive, but the beneficial effects are longwithout clear-cut, easily imptementable solu-

I’aibot Marsh wer~ alsn imp[teated. Atter term and constitute a proven way nI protect- rams. The solutions will be small scale and
diversion of this discharge to ~anita~ ~aw~rs ing baaehes fl’om urban runoff, will occur over many years. We are pleased

indicator organisms declined, but not enough Other problems with stormwater runoff to see progress and will do our part to ensure

to produce the desired result. The source hasc~mtinue The num[)er t~t non-fliers for , ontinued improvements.

still not been identified. Ilesearch is instormwater permits continnes to be high

progress bv OCSD and enameers t}om (~C-Decause regulators hav~ too little staff to Nichae[ K. Stenstrom, Ph.D., P.E. "
l~’ine that may disclose lhe ~ouree and sn~-ensnre compliance. ~Fhe ~ood uews is IheProfessor.
best preventiun techniques, regional water quality [~oards are hiring newCivil and Environmental Engineering,

There is a "silver lining’" to this event, staff to address this problem, as well asSchool of Engineering and Applied Sciences
which is the ailocatinn uf uew resources todeveloping total maximum daily loads

detect and avoid similar problems in ~l~esmrmwater poIlntants. ~ will see more
t’utnre. The elom~re of an important econom- action from our regulators.
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NATIONAL WATER-QUALITY ASSESSMENT PROGRAM

THIS REPORT summarizes major findings about ~ ater quality in New Jersey and on Long Island, N.Y.. that
emerged from an assessment conducted between 19% and 1998 by the National Water-Quality Assessment
(NAWQA) Program. Water quality is discussed in term~ of local and regional issues and compared to conditions
found in all 36 NAWQA study areas, called Study Units. assessed to date. Findings also are explained in the con-
text of selected national benchmarks, such as those for drinking-water quality and the protection of aquatic organ-
isms. The NAWQA Program was not intended to assess the quality of the Nation’s drinking water, such as bv
monitoring water from household taps. Rather. the assessments focus on the quality of the resource itself, thereby
complementing many ongoing Federal. State, and local drinking-water monitoring programs. The comparisons
made in this report to drinking-water standards and guidelines are only in the context of the available untreated
resource. Finally, this report includes information about the status of aquatic communities and the condition of
instream habitats as elements of a complete water-quality assessment.

Many topics covered in this report reflect the concerns of officials of State and Federal agencies, water-resource
managers, and members of stakeholder groups who provided advice and input during the LINJ assessment, gong
Island and New Jersey residents who wish to know more about water quality in the areas where they live will find
this report informative as well.

Long Island-New Jersey
Coastal Drainages

NAWQA Study Units
Assessment schedule

~ 1991--95

~ 1994---98

~ 1997--2001

~ Not yet scheduled

~ High Plains Regional
Ground Water Study,
1999---2004

TIlE NAWQA PROGRAM of the U.S. Geological Survey (USGS seeks to improve scientific and public
understanding of water quality in the Nation’s major river basins and ground-water systems. Better understanding
facilitates effective resource managment, accurate identification of water-quality priorities, and successful develop-
ment of strategies that protect and restore water quality. Guided by a nationally consistent study design and shaped
by ongoing communication with local, state, and Federal agencies, NAWQA assessments support the investigation
of local issues and trends while providing a firm foundation for understanding water quality at regional and
national scales. The ability to integrate local and national scales of data collection and analysis is a unique feature
of the USGS NAWQA Program.

The Long Island-New Jersey Coastal Drainages (LINJ) is one of 51 water-quality assessments initiated since
1991, when the U.S. Congress appropriated funds for the USGS to begin the NAWQA Program. As indicated on
the map, 36 assessments have been completed, and 15 more assessments will conclude in 2001. Collectively. these
assessments cover about one-half of the land area of the United States and include water resources that are avail-
able to more than 60 percent of the U.S. population.

IV National Water-Qualit.v Assessment Program
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SUMMARY OF MAJOR FINDINGS

Stream and River Highlights ,7,. 0 ~____o.,~s ¯ Elevated concentrations of

Human activities associated with nitrate and widespread low
concentrations of pesti-

urban and agricultural land use are cides were detected in
the primary factors that affect the streams in agricultural and
quaht.’, of streams and the health of urban areas (p. 15 and 18).
aquatic life throughout Long Island EXP~NArION ¯ Concentrations of pesti-
and New Jersey (see map on right). Land use, 19e2 to lee5 cides in some agricultural

Although concentrations of most ~ Urban streams during periods of
high runoff in late springchemical constituents detected in

~                            ~ Wetlandsand early summer, soon
stream samples generally meet I Forest after crop application,
Federal and State water-quality I Water exceeded drinking-water
gmdelines, current guidelines do guidelines (p. 18).

’ CT
not address many of these chemi- " : -~ ¯ Nonpoint urban contami-

cals nor the combinations (mix- c,~
s,~ nant sources, especially in

ture~) of pesticides, fertilizers, and
,~,~o~.

commercial and industrial
areas, were major contribu-industrial and fuel-related com- tors to the widespread

pounds (volatile organic com- Land use is a primary factor affecting the quality of water presence of VOCs at low
pounds, or VOCs) that were resources in the Long Island-New Jersey Coastal concentrations in streams
commonly detected in all streams. Drainages study area. (p. 21 ~.

Concentrations of trace elements Trends in Stream Quality
and organic compounds in streambed sediment in urban
areas commonly failed to meet guidelines for protection ¯ Stream quality., as indicated by fish-community measures,

improved from the 1970s to the 1990s largely as a result ofof aquatic life, but sediment quality did not appear to be
wastewater-treatment-plant upgrades implemented under

as influential as other human-related factors in affecting provisions of the Clean Water Act (p. 5).
aquatic community, health. Rather, study findings indi- ¯ Concentrations of lead, DDT, PCBs. chlordane, and dield-
cate that urban and suburban development, especially rin in lake-sediment cores have declined since regulatory
when it replaces forest and wetlands, results in changes actions discontinued their production and use; however,
in the natural flow of streams, habitat degradation, ¯
reduction in biological diversity, and a shift toward spe- Selected indicators of stream-water quality
cies more tolerant of disturbance. These factors

Small streams Ma!or rivers
together likely have a greater effect on impairment of
aquatic life than on drinking-water quality in highly ue~an Agricultural Mixed land uses

urbanized areas.

Pesticides’ 0 0    0¯ Impaired aquatic communities in urban areas were related
to increases in impervious surfaces, in the amount and fluc_ Ph°sph°rus~ 0

~ 0tuation in storm runoff, and in chemical use; impairment
also was related to decreases in base flow, in forest and

0 0 0wetland area. and in stream-habitat quality (p. 8). Nitrate~ ’
¯ Widespread historical use and environmental persistence Volatile

of chlordane, dieldrin, DDT, polychlorinated biphenyls organics’ ’~
0 0

(PCBs), and polycyclic aromatic hydrocarbons (PAHs),
particularly in urban areas, have resulted in frequent detec- ~ Percentage of samples with concentrations equal to or

~reator than a health-related national guideline for dnnking
tion of these compounds in streambed and lake sediments water or aquatic life: or above a national goal for preventing
and, except for PAHs, in fish tissue (p. 9 and 14). excess algal growth

¯ Concentrations of most trace elements in streambed and ~ Percentage of samDles with concentrations less than a
health-related national guideline for drinking water or aquaticlake sediments were elevated in urban watersheds relative life; or below a national goat for preventing excess algal

to those in less developed watersheds (19. 10). growth
¯ Concentrations of nitrate generally were lower in streams Percentage of samples with no detection

than in ground water (p. 15). Modeling analysis indicates
1 ~nse~ucioes, nerbiciOes, and ~est~clOe rne~abol~tes, samo~eo in waterthat this 1s a result of microbial, physical, and (or) chemical ~ Yotat ~hosonorus. sampson ,n water.

processes in or near the stream (p. 16). ~ Nitrate las n~trogen) sampled in water

Summar~ of Major Findings     1
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concentrations of zinc and PAHs in urban lake-sediment ¯ The median concentration of nitrate in samples of shallow
cores have steadily increased over time as a result of their ground water underlying agricultural areas in the Coastal
association with increasing vehicular traffic and fossil-fuel " Plain of New Jersey was the highest nationwide among 47
use, respectiviely (p. 14). similar vound-water surveys conducted to date by the

NAWQA Program (p. 15).
Major Influences on Stream Quality ¯ The most frequently detected pesticide compounds were

herbicides and their breakdown products (p. 18): however,
¯ Increased human activity/density and paved surfaces the most commonlv used pesticides were not necessarily the
¯ Increased surface runoff and chemical use ~ "most frequently detected in gound water (p. 20).
¯ Decreased base flow, forested area, and wetlands ¯ VOCs were detected more frequently, and at higher concen-
Ground-Water Highlights trations, in samples of shallow ~ound water underlying

urban areas than in those from ag’nculrural or undeveloped
About 40 percent of the domestic (household) and areas (p. 23), and in samples of untreated water from pub-

public drinking-water supply in the study area is lic-supply wells than in those from shallow monitoring or
obtained from ground water that is replenished by pre-domestic wells (p. 24).
cipitation that infiltrates the soil and drains to the water-¯ Nearly all samples from public-supply wells contained ~’o
table (surficial) aquifer. Elevated concentrations or" or more pesticides and (or) VOCs Ip. 25~. Drinking-water

nitrate and the frequent detection of pesticides and
guidelines do not address exposure to multiple compounds.

VOCs in water samples from surficial aquifers indicate Trends in Ground-Water Quality
that the aquifers are vulnerable to chemicals used in
agricultural and urban areas. ¯ A computer model study of the surficial aquifer system in

southern New Jersey indicates that the concentration of
Concentrations of nitrate in samples of shallow nitrate in streams and public-supply wells is related to the

~ound water underlying agricultural areas in southern b’pe of land use in the recharge area and the time required
New Jersey and agricultural and suburban areas on lbr the recharge water to reach the stream or well (p. 16).
Long Island frequently exceeded drinking-water guide- ¯ Model results also indicate that years or even decades will

lines. The use of nitrogen fertilizers to support crop pro- be required before reduction in nitrate use will produce sub-
stantial decreases in the concentrations of nitrate in streamsduction and the use of septic systems in these areas,
and ground water. If nitrate use remains at current levels,combined with the presence of well-drained and aeratednitrate concentrations in streams and ground water in agri-

soils, favor the formation of nitrate and its movement to cultural and urban parts of the study area will continue to
ground water. Pesticide and VOC concentrations in increase for several decades (p. 17).
water samples from surficial aquifers in New Jersey
generally were low and rarely exceeded drinking-water Major Influences on Ground-Water Quality
guidelines; concentrations generally were greater in ¯ Agricultural and urban land use
samples from the Long Island surficial aquifer system. ¯ Use and properties of chemicals
Drinking-water standards or guidelines have been ¯ Properties of soil and aquifer materials

established for only 29 and 34 percent of the pesticides
and VOCs detected, respectively.

Selected indicators of ground-water qualit~

Although human activities associated with agricul- Shallow ground water Supply wells
tural and urban land uses are the principal sources of Urban Agricultural Undevelope~i Domestic Public

contaminants in ground water, factors other than land
Pesticides’ .,~use can affect ground-water quali~. For example, some

pesticides that are known to be used extensively were
Nitrate

not detected in ground water because they degrade
readily or are not mobile. Additionally, some constitu- Volatile
ents, such as arsenic and radium, were detected in water°rganics2
where surficial sediments or geologic formations are
known to contain these elements. ~ Percentage of samples with concentrations ~qual to or gr~ater than

health-related national gu~dehnes for dnnk~ng water

¯ Arsenic was frequently detected in samples from domestic ,,~ Percentage of samples with concentrations less than health-related
wells in the Piedmont Physiographic Province (.p. 12L national gu~delines for onnmng water

¯ Radium concentrations in one-third of 177 water samples Percentage of samples with no dete~-’tlon
from the surficial aquifer system in southern New Jersey %~t,:,~es, hetOicioes, aria I~estlciOe metal~aes, sampled in water
exceeded the Federal drinking-water guideline (p. 13). 2So,vents retngerants, fum,gants, and gaso~,ne comoounas m water

2 Water Quality. in the Long Island-New Jersey Coastal Drainages
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INTRODUCTION TO THE LONG ISLAND-NEW JERSEY STUDY AREA

Hydrologic Conditions

The study ~ea covers 6.000 ~"-~~[~-~- ~ ’~ ~ ~ ~.
consists of heavily

square miles ~ ~2) of the L~j ~~ ~ ~-, urbanized ~d thus
Study Unit plus ~ additional ~~~ .-- ~ .- ,~ ~ relatively impervious
3.300 mi2 in western New Jet- ~~~ ~eas that yield runoff
sev ,fi~. l). About 15 ~llion k"~:~;~ c ....... rapidly. Ground-water
people (fig. 2, live in ~e study ~~

pumping consider-
area. which includes some of ~ ~ .~-~ "j Ex~,~WO, ably reduces base

~/>_~- , "r:.~ ; U~an lanO ,n 1973 flOW in sffeams on thethe rnost densely populated
"""’~, ]¢[ 5-7~ ~ ~O~anOroN~ ~9731o ]995 western pan of Lon~metropolitan centers of the

Nation. For more than two cen- / -- ,~ ~ - - Western extent of Study
Island.

tufies, a prosperous commer- .
~C terns in the study ~eacial and industrial economy has

centered on the seapo~s of New x         ~’~- "~ ~e highly connected.
York: City and Philadelphia. In

~
o ~0,,~o~,s and transfer of water

the early 1970s, 22 percent of ~"" across drainage
the study ~ea was developed Figure 1. Urban land and associated human activities have a divides and among

as urban residential, commer- major influence on water ~uali~ and aquatic life. basins is common. For

cial, or industrial. By the ~d- example, about 100
1990s, urban ]~d use had grown to western and southern New Jersey. million gallons per day ~Mgal/d~ is
33 percent of the area (fig. ] ), with The remaining 53 percent of the transfe~ed from the Detaw%e
a cmzesponding 1 l-percent study area in the mid-1990s was River Basin to the R~tan River
decrease in forest and agricultural undeveloped land. principally for- Basin in the Delaware and Rantan
land. Population ~owth for the est (31 percent), wetlands ( 16 per- Canal. The Kirkwood-Cohansev
same period ~’as about 8 percent cent), and water (6 percent). As aquifer system ~d ~e outcrop of
overall, despite a slight population demonstrated since the 1970s, the Potomac-R~tan-Magothy
decline on Long Island (fig. 2). however, agricultural and undevel- aquifer system are the principal

oped ~eas ~e rapidly becoming surficial aquifers in the New Jersey
~ LOnG ~S~D 8 ~eW~EaS~V urb~ized. Coastal Plain. Glacial deposits of

Z ~ ~. which is characterized by flat to aquifer. To a l~ge extent, the su~]-~
gently rolling topography devel- cial aquifer is underlain by and

~oo ~s0 a~o ~oo ~soa0~ oped on unconsolidated sedimen- hydraulically connected to the
t~ (New Jersey ~d Long Island) deeper Magothy aquifer, the pnnci-F~9ur~ 2. The ~opulation oI kon9
and glacial deposits (Lon~ Island pal source of water for Lon~Islan6 an0 N~w 8arsey is mor~ than

�our t~mes lar9er than it was in ~ 900. only). ~e other one-third, noah of Isled.
the Fall Line, is ch~actenzed bv Total freshwater withdrawals in

~e cost of land and the pressure rolling to hilly topography of the study ~ea for all uses in 1995
for development have reduced agfi- weathered bedrock with glacial were greater than 1,600 Mgagd
cultural activities in the ~ea. For deposits in the northernmost pan. (Clawges and others. 1999).
example, agriculture constituted As much as 80 percent of the Almost 80 percent of ~at amount
nearly 60 percent of the land use in strea~]ow in the Coastal Plmn is was either from surface-water
1900. By the ~d-1990s, agficul- derived from ground-water dis- sources (s~eams, canals, or l~es~
ture accounted for only 14 percent ch~ge, whereas response to rain- or from sufficial ground-water
of the land use, ~e more intensive fall in no~em New Jersev is sources (fig. 3): all of these
agricultural ~eas that still remain dominated bv surface runoff. Most sources are highly vulnerable to
are in eastern Long Island and in of western Long Island. no~heast- contamination ¢Clawges and oth-

em New Jersey. and the comdor ers. 1999L Most of the water-

Introduction to the Long Island-New Jersey Study’ Area
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supply
~

December 1996. Precipitation and Table 1. Precipitation and runoff (in [
sources in ~/’"""~1 \ runoff were generally near normal inches) during the 1996-98 sampling I
thestudy / "-.~’t .-- \ after December 1996. exceptfor ~eriod were above the 40-year means

/ "%-.’%.- t ~----,-~--~- \ i40"year Iarea. there- !u,cJa**~a~ I s,_.,/~. ~,t~. / the summer months in 1997 and
I mean 1996 1997 1998fore. are ~ "~"~ i 1998 (fig. 4). ~recipitation 47.4- 59.9 52.0 48.8highly vu]- ~ / Water-Quality Issues aunoff 20.6 28.5 26.6 20.8notable to ’ $~tfl¢t,i i~l.ll~t~, ’

contami- u~ The advisory committee for the
nation \ LINJ NAWQA study identified two and agricultural activities. Inforrna-
from over- major water-quality concerns: (1) tion on the processes governing
lying and Figure 3. Nearly 80 percent the effects of nonpoint-source run- contaminant occurrence, move-

" of the study-area drinking-
upstream water supply is from a off on streams, lakes, and estuaries, ment, and biological effects, how-
human vulnerable surficial aquifer including aquatic biological corn- ever, was limited. Therefore, the
activities, or surface-water source, munities, and (2) the vulnerability LINJ study design (p. 28-29)

Annual of public and domestic water sup- focused on collection of data that
precipitation and runoff during the plies to contamination resulting would help describe these pro-
NAWQA water-quality sampling from urban and agricultural activi- cesses as well as add to the current
years 11996-98) were above nor- ties. A wealth of data was available knowledge of contaminant occur-
rnal compared to their 40-year on contaminants such as VOCs, rence. Modeling approaches were
rnean (table 1). The months of pesticides, nutrients, and trace ele- used to help in the design of data
higher than normal precipitation ments, which are known to be collection and analyses of environ-
and runoff, however, were mainly related to high population density, mental factors and trends.
from October 1995 through urban and industrial development, Although hydrology and geol-

ogy differ among parts of the
study area. analyses of available

~ Monthly, (surfioial aquifer)., chemical and biological data
~: ~0.~ <0 ~ Mean (1960-99)

indicate that land use is the pri-
o " mary differentiating factor for

a." za much of the water-quality vari-

~ z ~ ~ ability across the study area. The
LINJ study design, therefore,
focused considerable attention

- ~ ¯ Total monthly toward understanding the spe-~ m ~ Mean (1960-99)
~- o=

cific aspects of land use that con-
¯ _ z s trol observed water quality and
~_z aquatic biological communities.
~- New information derived from

o the LINJ study is presented here to
s increase the understanding of ( 1 )~ : ¯ Total monthly

O~ ~ Mean (1960-99) the effect of changing landscapes
on stream aquatic life, (2) the

4 occurrence of trace elements,

zO 2 nitrate, pesticides, and VOCs and

~ other organic compounds in
o streams and aquifers, especially

d> o~ ~ ~ ~,~,~" ~,,~" o~ ~’~ v~ ~.~,~ v,~ o~’, ~d~ ~,~ ~,~ v.~ those used for drinking-water sup-
ply. and (3) implications of poten-

Figure 4. Hydrologic conditions during the study period (water years 1996-98). tial trends in water quality and
Water-level data are for a monitoring well in the Kirkwood-Cohansey aquifer aquatic biological communities in
system; precipitation and runoff are for the Raritan River Basin. urban and agricultural areas.

4 Water Quality in the Long Island-New Jersey Coastal Drainages
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MAJOR FINDINGS

Stream Conditions for Fish have improved since ups.,
Have Improved Since the the 1970s (fig. 5. o., ....
1970S table 2)(Chang and

Fish are use~l indicators of others, 2000). ,,0~-) ~/’~, 5, ,~-:~
environmenml changes in drainage Of the 88 sites

~,~~: ~.. ~ ~..~
basins because they are sensitive toassessed, stream con- y~.~- ":

a wide varieU of stresses including dition improved at 46 ~. _~- _ ~_ ~ -z .f
changes in water chemist~ and percent, worsened at ~;-~ ~.: ~ ~o~ c~
flow., modifications in habitat and only 13 percent, and EXPMNATION    ~ --.1~ (’- -~;# _

food., and landscape alterations remained the same at Phys,ograohic Prov,nce
~"~.. 2~ ]~),. ~

resulting from ~banization and 41 percent from the ~ Valley and Rioge ~¢~y~ ~.~ ,".~
~ New Eng~ano ~:~7~ ~- ~: -~" ~

other human-related activities. 1970s to the 1990s " --~ ~ - ~ " ,’~ P*~mont Tremo~C .~m ~

Moreover, fish accumulate ce~ain (fig. 5). Many fac- ~ co~.~ ~,n Z~ ~-:~. ~,

contaminants within their tissues tors, especiallv the ~ ~,ov~ ~-~ L-~< ~’~" 2: NO change 40~’~r 7~ ~ ~
over [he~r enI~re I~fe span (Fmusch improved tremImenI ~ ~,= ~~~ ~]~

and others, 1990; Ka~ and others, of wastewater dis- bounOa~ :,~~}__.--.~,.,,’-~ .’_~J

1987, Chang and others, 2000). ¢~arges d~ri~8 t~e <, ~-"- ’~ -
One way to identi@ enviromental 1980s and changes in - ~--"--=__ ---- ’r ~ -- ~ - . /~ River
changes in wa[ersheds is to assess land-use practices. . ..... . i ,.... ~_~/
changes in stream condition by usemay have contrib- ~ ,- - - ~.,"~:~-..~.- "W ~

of an Index of Biotic Inte~ (IBI; uted to the stafisti- ~.- --.k~{, -% ~;,,..,,c
blue text box below). On the basis caBv significant o.~ ..... -.- - r-~ ~ ~ ....
of IBI results, conditions for fish increase in IBI ~=.

in streams of the Delaware, Pas- scores in all three
,~ o ~o ~ou,~s

saic, and Raritan ~ver Basins basins (ruble 2). 39°~(’~ - -- ~
~ 0 ~0 20

Nonpomt so~ces
Index of Biotic Int~ri~ (IBI~Ten were less of a factor Figure 5. Stream conditions for fish communities have
community measures (o~en calfe~ than were point- improve6 from the 1970s to the ~ 990s at 41 of 88 sites
biometrics) based on the number of source improve- in no~hern New Jersey.
fish species, feeding habits, abun-
dance, and health are used to evalu- merits; but as discussed on pages 7 the highly contaminant-tolerant
ate the biological integri~ of and 8, urban nonpoint ififluences white suckers made up a greater
streams. A score of ~, 3, or 5 is as- are still si~ificant. The Delaware percentage of the fish communities
signed to each communi~ measure River Basin reflected the greatest in all basins dunng the 1970s thanon the basis of overall similad~ to an improvement in stream condition, in the 1990s, especially in streamsappropriate regional reference site, 5
indicating most similar and 1 indicat- moving ~om a condition categow in the Delaware River Basin. In
ing least similar to reference con6i- of fair up to good (table 2). addition, during the 1990s, da~ers,
tions. Scores for individual A change in stream condition of which many species (for exam-
communi~ measures at each sam- also can be assessed by comparingpie, the shield da~er) are highlypiing location are then summed to the percentage composition of the intolerant of human disturbanceproduce a total score, which is as-

fish families (fig. 6). For example, and habitat modification, increasedsigned a condition catego~. The
m~mum score a site can receive is
50 and the minimum is 10. The four Table 2. The mean In~x of Biotic IntegnW (IBI) scor~s for streams of the ~ela-
condition categories are excellent ware, Passaic, and Radtan River Basins have mcrease~ significantly from the
(~50), good (37~3), fair (2~36), 1970s to the 1990s. In, the number of stream sites assessed: * indicates a signffi-
an~ poor (10-28) (Ku~enbach, cant change in mean IBI score (Chang an6 others, 2000)]
1993). The IBI sewes as an integrat- ~ Delaware River Passaic River Rantan River
e0 analysis because individual No- Index              (n=32) (n=24) (n=32)
logical measures provide diffedn9 ~ 1970s ~990s 1970s 1990s ~970s ~990s
levels of sensitivi~ to changes in hi- Mean Index of Biotic
olog~cal condition (Ba~our an~ oth- IntegN~ score 34 40" 30 35" 33 36*

Major Findings
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Da~ter~
1970s ~ ~_L~ ~O.,e~ o,s’--..

F~gure 6. Changes / s~nt,shes I ’~n the percentage of
flsh families (that is,

~ ~ ~

general increase in .
da~ers) captured in
streams of the
Delaware, Passaic, Delaware River Basin Passaic River Basin Raritan River Basin

and Raritan River 1990s
Basins during the
1970s (top) and the

~1990s (boSom) Mi..o*~ /’ ~S..f~
indicate that stream
conditions have ~" ~~ ! ~. /

in abundance in s~eams in the Pas-included in this comparison mark sites whose drainage basins
smc and Rafitan River Basins and because they are found over a large have been minimally disturbed bv
remained unchanged in streams in range in water-quality and habitat human activity. A comparison of
the Delaware River Basin. conditions, thus limiting their use these sites indicates that the

Many mi~ow species are indi- as aquatic indicators (Kunenbach, aquatic invertebrate communi-
cators of good stream condition 1993). Chang and others (2000) ties in the southern New Jersey
because they rely directly on the provide info~ation on collection Coastal Plain are distinctly dif-
availabili~’ of aquatic insects for methods, fish taxonomy, and vari- ferent from those in the north as
su~ival. Thus, as streams become abiliu bem’een the 1970s and a consequence of natural differ-
degaded and insects and their lar- 1990s collections, ences in environmental and phys-
vae become scarcer, the numbers of ical conditions (table 3). Thus.
insect-eating mi~ows o~en Aquatic Invertebrate natural vafiabiliU in aquatic inver-
decrease. Minnows made up Go~nit~es Di~r Naturally tebrates needs to be taken into
~eater than 42 percent of the com- Across the Study Area account when assessing communi-
muniU dunng the 1970s and 1990s The New Jersey Depaament of ties across the entire study area.
in all t~ee river basins (fig. 6). ~e Environmental Protection (1994b) This finding helped focus our dam-
percentage of minnows increased established 43 reference or bench- collection effo~s toward gaining a
in Delaware Nver s~eams. Min-
nows decreased slightly in the Pas- Ta~I~ ~. Di~erences in aquat~c4nve~ebrate communities in recarence streams
saic and Rafimn River s~eams, Oe~een no~hern an6 southern (Coastal Plain) N~w
however, an indication that these natural 6~r~nces in ~nv~ronmental conditions

~o basins may still reflect some No~hern New Jersey
degree of impai~ent.

These differences, perhaps, may aquatic inverte- flies, and ~e ~etles ,._explain why the mean IBI score for brates
streams in the Delaw~e River ’
Basin increased slightly more than Environmental St~rch~nels and higher

" characteristics dissolved o~gen contentthat for streams in the Passaic or
Rafitan River Basins (table 2). Streambed Mainly ~Ck ~d cobble ~~’~er~
Other fishes (such as eels) were not characteristics ~ ~n~

6 Water Quality of the Long Island-New Jersev Coastal Drainages
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better understanding of urban influ-
New Jersey Department of Environmental Protection’s Ambient Biomoni-

ences on northern New Jersey com- toring Network (AMNET) is a statewide network of more than 700 aquatic-
munities. In addition, analysis of invertebrate sampling sites that was designed to monitor the condition of aquat-
L[~J NAWQA data indicates that ic-invertebrate communities in five water-management areas on a 5-year rota-
aquatic-invertebrate communities tional basis. This sampling frequency is considered to be realistic for evaluating

on Long Island closely resemble long-term environmental changes. Sampling locations (fig. 7), which were cho-
sen in a stratified-random design to monitor all nontidal streams at approximate-New Jersey Coastal Plain commu- ly 3-mile intervals, include 43 reference sites. In addition, this network was

nities because of similar physic- designed to incorporate, wherever possible, existing USGS and NJDEP cooper-
graphic and habitat conditions, alive water-quality monitoring stations to maximize the integration of water-qual-

ity and biological information. Level of community impairment (non-impaired.
Fish and Aquatic Invertebrate moderately impaired, and severely impaired) is based on a modification of the
Communities Are Impaired in USEPA Rapid Bioassessment Protocol II (Plafkin and others, 1989).
Urban Areas

impaired in the urbanized parts     150 fish-sampling sites (Kurten-
Despite some overall improve- of New Jersey (figs. 7 and 8: see bach, 1993) and more than 700

ments in stream condition (p. 5), also fig. 1 on p. 3 for a comparison aquatic-invertebrate sampling sites
fish and aquatic-invertebrate with urban area). CommuniU- (tbr example, New Jersey Depart-
communities are commonly impairment scores at more than ment of Environmental Protection.

Upger
Delaware

Basin
¢~ z

~ ~ .~; Basin

EXP~NATION Raritan EXPLANATION ~RWer Fish-communi~ (~’ " ~ o ~ " RiverMacroinve~ebrate- 88~in condition and %?~communiW impairment sampling site

M~erately imoa~r~ v/ ~ ~r
Severely imoalt~ ~ .... Drainage-bas,n ~ -

Coas~l k j
~.

~Atlantic

Basin Basin
~

Figure 7. Aquatic-invertebrate-community data at more Figure 8. Fish-community data at more than 150 sampling
than 700 New Jersey AMNET sites (blue text box above) sites in northern New Jersey indicate that streams in urban
commonly indicate moderate to severe impairment in areas are in poor to fair condition (based on IBI scores;

Major Findings    -
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1994a) in New Jersey were exam-
Table 4. Environmental factors that were highly related to impairment of fish,

ined with respect to land use and aquatic-invertebrate, and algal communities along an urban land-use gradient.
other basin characteristics. The Green shading indicates factors that were more favorable to healthy aquatic com-
northwestern part of the State is munities and red shading indicates factors that were less favorable. [NS, No statis

less developed and consequently
tically significant effect on aquatic community]

was least likely to reflect moder- Response of aquatic community
ately or severely impaired aquatic Watershed characteristic Fish Aquatic

Algae
communities (figs. 7 and 8). invertebrates

The percentage of urban area Area of forest and wetlands NS Positive NS
in the drainage basin and the Ability to maintain base flow NS Positive NS
amount of treated wastewater Percentage of cobble substrate Positive Positive NS
flows upstream from sampling Median sulfate concentration NS Positive Positive
sites were the primary factors Median total phosphorus concentration ~.~ Negati~ NS Positive
related to a severely impaired Mean annual flood
aquatic-invertebrate community Flashiness of streamflow ~:: No~tfve NS NS
(Kennen, 19991. Total amount of Impervious area, road area only
forest land in the basin, however,Impervious area, nonroad area only NS    :~: ~ Nb~illive -’ NS
was a strong mitigating factor

Population density
and increased the likelihood of

Total urban area in 1986 N~ttve NS NS
an unimpaired aquatic-inverte-

Urban area growth from 1986 to 1995 NS i N~ NS
brate community. Similarly, total
population in proximity to the

Commercial and industrial area in 1986 NS ~, il Negati~i
Total point-source flow                    NS    i: N~ati~      NSsampling site and the amount of

urban land in a basin were found
to be most highly related to poor gradient (table 4; refer also to total urban area in 1986 appeared

fish-community conditions. "Glossary," p. 31). Environmentalto be important only for the fish

The following section describesfactors such as annual peak dis-" community. Other studies have

an extension of these analyses ofcharge, amount of impervious - found that historical changes in
road area, and population den-, land use may have significantavailable data through an into-
sity were related to impairmentimplications for longer-livedgrated study of the specific factors
in all three types of aquatic com-"organisms such as fish.that affect biological communities

in urban environments, munities ~negative in table 4). The presence of cobble sub-
Some environmental factors suchst-rate was a factor contributing to

Characteristics of Urban as point-source flow, urban growthhealthier fish and aquatic-inverte-
Landscapes That Affect during 1986-95, and impervious brate communities (positive in
Aquatic Communities nonroad area were related to table 4). Degradation of cobble and

More than 400 landscape and impairment in the aquatic-inverte-other stream habitat in urban sys-
brate community only (negative intoms likely is related to increases inenvironmental variables were
table 4). In addition,aggregated for comparison with

data describing fish, invertebrate, Figure 9. Unregulated
and algal communities at 36 impervious-area runoff
streams in Ne~ Jersey and Long directly affects water
Island. Sites were chosen with quality, habitat, and
drainage basins that ranged from 3aquatic communities in
to 96 percent urban land. streams and is

Analyses of these data indicatedexemplified by a storm-
that increasing impairment of fish,sewer pipe (left) that
aquatic-invertebrate, and algal drains directly into the
communities was statistically Saddle River at
related to components of the urbanRidgewood, N.J.

8 Water Quality of the Long Island-New Jersey Coastal Drainages
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flow. channel erosion, and sedi- base flow resulting from changes inOrganochlorine Compounds
mentation common to minimally water-use and wastewater distribu-Were Detected in Streambed
controlled urban stormwater rim- tion practices greatly influence theSediment and in Fish Tissue
off (fig. 9). In fact, changes in suitability of a stream for many Even though the use of manyhydrologic factors (such as types of organisms (Klein 1979). organochlorine compounds hasdecreases in base flow and The area of forest and wetlandsbeen discontinued, the widespreadincreases in peak discharge andin the drainage basin was a positivehistorical application and the envi-the flashiness of streamflow) playfactor in the health of aquatic- ronmental persistence of com-a major role in influencing the invertebrate communities (tables 4pounds such as chlordane, dieldrin,types and condition of aquatic and 5). Forests and wetlands play a

DDT, and PCBs have led to fre-communities present in a streammajor role in maintaining a healthyquent detection in streambed sedi-(table 4, fig. 10), in large part, by supply of water, food, and habitat ment and in whole-fish tissuethe way these changes in flow for disturbance-intolerant and samples in Long Island and Newaffect stream habitat. As a result, highly desired species. Thus, forest
Jersey (Stackelberg, 1997; Longstream communities are continu- and wetlands are able to help miti-
and others, 2000). Analyses ofally stressed and rarely reach stablegate the undesirable effects of other
available bed-sediment chemicalpopulation levels in urban sys- human-induced landscape alter-
data for nearly 300 sites (Stackel-tems. C.onversely, reductions in ations, berg, 1997) indicate that chlordane
and dieldrin concentrations in bed
sediments were highest in urban

Figure 10. Reductions in areas, reflecting their past use for
base flow of streams termite control. Concentrations of
resulting from changes in DDT and PCBs were highest in
up stream land-use and urban and industrial areas, reflect-
water-use practices affect ing their principal historical use as
the distribution of aquatic an insecticide and an industrial
species in streams. For chemical (in hydraulic lubricants
example, the difference in and heat-resistant oils in electrical
wetted habitat for median- transformers), respectively. No
flow conditions (upper significant relations were found,
photograph) and low-flow however, between chlorinated
conditions (bottom hydrocarbon concentrations in bed-
photograph) at Neshanic sediment and whole-fish samples
River at Reaville. N.J., is (white sucker, the chosen target
substantial, although not species for this analysis) or
entirely related to human between those in whole-fish sam-
activities, pies and land use (Long and others,

2000).
Of the eight streams sampled in

fall 1997, one-half of all bed-sedi-

Or~Janochlorine pesticides in the environment--Following discovery of the tremendous insecticidal properties of DDT in
the 1940s, numerous organochlorine insecticides (for example, dieldrin, chlordane, heptachlor, and DDT) were developed and
used extensively for the control of agricultural pests as well as termites in residential and commercial settings. DDT was also
used historically to control mosquito and gypsy moth populations in residential and forested areas. The use of these insecti-
cides peaked in the 1960s, but because of concerns over their toxic effects and tendency to bioaccumulate, restrictions on
their use began in the 1970s; all uses of these organochlorine insecticides were discontinued by the mid-1980s. The residues
of organochlorine insecticides are, however, extremely persistent in the environment. Once introduced into the aquatic envi-
ronment, the lipophilic ("fat-loving") nature of these compounds allows them to bioaccumulate and ascend through the food
chain, often resulting in adverse effects on many aquatic species and fish-eating birds and wildlife.

R0027277

Major Findings 9



ment samples contained concentra-human consumpuon of total chlor- Trace-Element Concentra-
tions of chlordane, DDT, and PCBs dane [300 ggkg ~micrograms per tions Were Elevated in
that exceeded threshold effect lev- kilogram)], total DDT (5,000 Streambed Sediment, Fish
els (fig. 11: blue text box on p. 12; gg/kg), and total PCBs (2.000 Tissue, and Ground Water
Long and others, 2000). Concentra-p.gikg) in edible portions of fish Human activities have acceler-
tions of chlordane and PCBs in were not exceeded in the whole- ated the release of trace elements to
whole-fish samples from many of body samples at any of the sites. aquatic environments through
the sites exceeded established        Organochlorine compounds in point- and nonpoint-source con-
guidelines for fish-eating wildlife, lake-sediment cores and in water tamination (blue text box beloxv I.
Some of the detected compounds samples are discussed on pages 14Analyses of available bed-sediment
are known to pose human health and 20, respectively, chemical data for nearly 300 sites
risks; however, concentrations in
whole-fish samples from this study Table 5. Comparison of biological status at 36 Long Island-New Jersey stream
are not directly comparable to con- sites to 140 NAWQA sites nationwide indicates that the high scores relative to
centrations in edible portions (ill- other NAWQA sites are associated with urban watersheds. Sites are ordered from

lets) that are used to establish U.S. top to bottom in descending percentage of urban land (urban gradient)
Food and Drug Administration
(FDA) action levels for human Stream name Invertebratestatus    statusAIgal Percenturban Urban gradient

consumption (U. S. Food and Drug ElizaDeth R at Hills~cie, N.J.

Administration, 1992). Nonethe- Saddle R at Upper Saddle River, N.J. [] [] 95 I
Saddle R at Ridgewood, N.J. [] [] 88 J

less, the FDA action levels for Rahway R at Washington Park, N.J. ri []
Hoho~us Brook at Allendale, N.J.
Bound Brook at Middlesex. N.J.

Trace elements in the environ- Whippany R at Morhstown, N.J [] :-I 54 ] I I
ment-Geologic weathering ac- Passaic R near Chatham, N.J. [] ¯ 47

Great Egg Harbor R near SicKlerville, N.J. ¯ [] 43 Icounts for natural releases of trace Passaic R near Millington, N.J. [] [] 40 Ielements to aquatic environments. Wanaque R at Pompton Lakes, N.J. [] ¯ 38
Human activities, however, have ac- Whippany R near Brookside, N.J. ¯ ~ 37 I
celerated the release through point- Rockaway R at Boonton, N.J. ¯ ¯ 34 I
and nonpoint-source contamination. Lamington R near Pottersville, N.J. ¯ ¯ 33 II II

Radtan R at Queens Bridge [] I-I 32 I IIHistorically, industrial and other SB Radtan R at Arch St ¯ ¯ 32 II I
point sources were significant, as NB Raritan R near Raritan, N.J. ¯ ,’-I 32 I I
were releases from fossil-fuel burn- Stony Brook at Phnceton, N.J: [] ~ 29 I I
ing and use of trace-element-based Pequannook R at Pompton Lakes, N.J. [] ¯ 29 I I

SB Rahtan R at Darts Mill, N.J. ¯ [] 27 I Ipesticides. More commonly now, Lamington R at Burnt Mi~ls, N.J. ¯ [] 27 I I
trace elements from atmospheric Beden Brook near Rock3t Hill, N.J. [] ¯ 24

I IIlildeposition, vehicular traffic, and oth- Neshanic R at Reaville, N.J. [] [] 24
er activities accumulate on urban Musconetcong R at Hampton, N.J. ¯ [] 22 I III

IRockaway R near Longwood Valley, N.J. [] [] 22 I Isurfaces and are subsequently car- Mulhockaway R at Van Syckel, N.J. ¯ [] 22 I IItied in runoff to streams. When intro- Wanaque R near Awosting, N.J. [] ¯ 22 I I
duced into aquatic environments, Paulins Kill at Lafayette, N.J. [] [] 21 II I I
trace elements adsorb to fine- Spruce Run near Glen Gardner, N.J. ¯ ¯ 20 I I
grained sediments (Forstner and Wallkill R near Sussex, N.J. [] [] 19 I I

Musconetcong R at Hackettstown, N.J. [] ¯ 19 I] lWittman, 1983). Trace elements can Pequannock R at Riverdale, N.J. ¯ ¯ 17 1 I i
accumulate in sediments and may ocelots Creek at Allentown, N.J. ¯ [] 16

]

II
affect the health of bottom-dwelling Paulins Kill at Augusta, N.J. ¯ [] t5 II I I
(benthic) organisms and higher Paulins Kill at Blairstown. N.J. ¯ [] tO I II

Flat Brook near Flatbrookville, N.J. ¯ ¯ 3trophic-level species (fish) that rely
on benthic organisms for food. AI- o 20 ,~o 6o eo ~oo
though some trace elements such INVERTEBRATE AND ALGAL STATUS LAND USE. IN PERCENT

aS copper, iron, manganese, seleni- ¯ Lowest 25 percent nationally LAND-USE CATEGORYum, and zinc are vital to the meta- [least degraded sites]
~ URBANbolic processes of aquatic [] Middle 50 percent nationally I FOREST,organisms, they can still be toxic at ¯ Highest 25 percent nationally ~ AGRICULTURAL

high concentrations. [most degraded sites] [~ OTHER
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(omparisons of invertebrate andaquatic community indicators have
algal status at 36 LINJ sites to theirnot been calibrated for such pur-
sta~:us at 140 selected NAWQA sitesposes.
natam~vide were made using nation-About one-half of LINJ status
all~ derived indicators (described inscores ranked in the middle one-
blue text box below). These indica-third (ye!low squares, table 5) of the
tor~; ~ere selected because of their140 NAWQA sites sampled during
a b~l~tx to discriminate, in a predict-1996-98. Some LINJ status scores
aN.: ~ a.v, human influences on the(orange squares), however, were in

Sampling aquatic invertebrates in theen~ mmment. These indicators alsothe upper one-third, and a fe~ sam-
ha~ e the desirable characteristic ofpiing sites such as the Elizabeth Rockaway River at Boonton, N.J.
~en.,mx ~ty to environmental stressorsRiver at Hillside. Rahwav River at
and a low dependency on natural Washington Park. and Passaic Riversites were among the most diverse
\ armbilitv such as elevation, streamnear Chatham. N.J.. were among thesampled in the LINJ stud?,: 50 to 79
~ze. and ecoregion. The results dis-highest scores nationally for algaepercent of the invertebrate commun-
cussed in this section are for the soleand invertebrates. All these sites fellitv was composed of intolerant
purpose of a national comparison in the upper par~ of the urban gradi-organisms such as mayflies, stone-
and refer only to a population of ent. or in basins with greater than 47flies, and caddisflies. In addition.
NAWQA Program sampling sites,percent urban land use. These sitessilt-tolerant algae made up less than
They are not designed to be used aswere dominated by’ disturbance-tol-19 percent of the algal community
benchmarks for other State, regionalerant aquatic invertebrates such asabundance at all sites.
or national studies because the worms and midges and supported Two sites, Beden Brook near

Biological indicators of water quality few if any disturbance-sensitive Rock?" Hill and Doctors Creek at
in a national context~The selected invertebrates such as mayflies,Allentown, N.J., were among the
biological indicators respond to chang-stoneflies, and caddisflies. In addi-sites with the highest status scores
es in stream degradation. Degradationtion, highly silt-tolerant aDae madenationally (most degraded) for algaecan result from a variety of factors that .....
modify habitat or other environmentalup from 86 to 98 percent of the and invertebrates, respectively
features such as land use, water chem-overall community abundance. The(table 5), yet corresponding basins
istry, and streamflow. Algal status presence of these tolerant tbrms had relatively little urban land (less
focuses on changes in the percentagereflect significant levels ofdistur-than 25 percent). In addition to non-
of certain algae in response to increas-bance and highly degraded instreampoint-source influence, these sitesing siltation and often appears to corre-and riparian habitat, likely reflect additional degradationlate closely with increasing nutrient
concentrations. Invertebrate status is About 35 percent of the LINJ resulting from wastewater-treat-
the average of 11 invertebrate biomet-status scores were among the lowestment-plant effluent. Doctors Creek
rics that summarize changes in rich- one-third nationally (blue squares,also has a high proportion of agri-
hess. tolerance, trophic conditions, andtable 5). The Rockaway River at cultural land and far less forest than
dominance associated with water-qual-Boonton (figure top right). Lamin~-many of the sites on the lower end
ity degradation. Fish status, which ~ "
sums the scores of four fish metrics ton River near Pottersville, South of the urban gradient. Agricuhural
(percent tolerant, omnivorous, non- Branch Raritan River at Arch Street.land is known to produce high Icy-
native individuals, and percent individu-Spruce Run at Glen Gardner. Pequ-els of sedimentation in surface
als with external anomalies), was notannock River at Riverdale, and Flatwater and high levels of nutrients in
used for this national comparison Brook near Flatbrookville. N.J.. hadsurface water and ground water (seebecause values for the full suite of sitessome of the lowest scores nationallysection on nitrate concentrations, p.were not available. For all these indica-for algae and invertebrates (table ’~).15), which have historically beentors, higher values indicate a more ~ -
degraded system. Land use in the basins of these siteslinked to aquatic-community degra-

is less than 34 percent urban. Thesedation I Culp and others, 19861.
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(O’Brien, 1997) indicated that gory or population density (Long of the Piedmont Physiographic
trace-element concentrations in bed and others, 2000). Province, where geologic forma-
sediments were generally higher in Arsenic was detected in 17 of 22 tions are known to contain arsenic-
the northern New Jersey physio- samples collected from domestic- bearing minerals. Concentrations
graphic provinces (related to urban supply (household) wells corn- ranged from 1 to 57 gg/L. The cur-
development and geologic avail- pleted in fractured bedrock aquifers rent drinking-water standard for
ability) and lower in the Coastal
Plain (related to lower organic con-

iAntlmony ¯ ¯ ¯ ~ ~ ¯ ¯
tent of sediments, geologic avail-                                                  ,

ICadrnium                ¯               ¯ ¯            ~ ¯      oeability, and stream-water pH).
!Mercuryo     ¯             ¯ ] ~ ¯    ¯                   ¯Higher copper, lead, and zinc con- ~ ,

centrations were correlated with ]~elenium ¯ ¯ ¯

increased population density; zinc 0.02 o.oa 0.04’0.’05 ’ ~.b7’ 0:1 ’ 0.2 013 0.4 ’0.5 0.’~ ’ 1 .... 2 ’ ~ ’ 4

CONCENTRATION. ~N M~CROG~AMS PER GRAM
was correlated with wastewater-
treatment-plant flows; higher ~.~ go ¯ ,i, o~
arsenic was correlated with ’Chromiu,~.. ! o
increased agricultural land use; and .copper ¯ go ¯
higher chromium was correlated ~.~d ¯ ¯ ¯1 ~ o ¯ ¯
with certain geologic deposits Manganese
(especially in the New England NIck,~ o[ ~i’" ’Physiographic Province).

All eight of the streams sampled ~z~.c , ] ¯ ¯ "~    $ ~¯ ¯
2 3 4 5 7 10 20 30 40 50 70 100 200 300400500 700 1,000 2.000during fall 1997 were found to CONCENTRATION. IN MICROGRAMS PER GRAM

have at least two trace elements
that exceeded TEEs in bed sedi- ~ O Chlordane ¯ ~ ¯ .....
ment (fig. 11 ; Long and others, ~ ¯ ¯ ¯ ¯ ¯ O ToI~I DOT ¯

2000; blue text box on TEEs and ’.Total PCBs
¯ ~i ¯ ¯

PELs below). Concentrations of t 2 5 t~ 20 50 .~00 200 500 t,000 2,000 5.000

eight trace elements at Rahway CONCENTRATION. ,N N[CROG~A~S PER ~[LOGRAM

River near Springfield (fig. 11) EXPLANATION
exceeded TELs; arsenic, cadmium, SAMPLING SITES BE-D-SEDIMENT-QUALITY GUIDELINES BASEUNE ESTIMATES AND NED[AN

and copper also exceeded PELs. ¯ stoo~ Broo,
¯ Rantan River ~ Greater than ProbaDte Effect COASTAL PLAIN BASELINELevel ( PEL}

Copper, manganese, mercury, ¯ Bound Brook -- Greater than or equal to TEL NONCOASTAL PLAIN BASELINE@ Great Egg Harbor River ~ less than or equal to PELand selenium were detected in fish ¯ Rahway River
¯ Neshanic River ~ Less titan Threshold Effect MEDIANlivers at all sites. No significant ¯ Passaic River ~ Level (TEL,

relations were found between o Saddle River

trace-element concentrations in
fish livers and those in bed sedi- Figure 11. Concentrations of selected trace elements and organochlorine

ment or between concentrations in compounds in bed sediment commonly exceeded TEL and PEL guidelines,

fish livers and any land-use cate- especially at urban sites. (Background concentrations were estimated using
method of Velz (1984); see blue text box below concerning TELs and PELs.)

TELs and PELg~Currently, there are no U.S. standards for assessing the potential for adverse biological effects due to con-
taminated freshwater sediment. The Canadian Council of Ministers of the Environment (CCME) modified an approach by
Long and Morgan (1991) to develop guidelines for marine and freshwater sediments. The CCME modified approach uses two
assessment levels: (1) the threshold effect level (TEL), representing the concentration below which adverse effects are ex-
pected to occur rarely, and (2) the probable effect level (PEL), representing the concentration above which adverse effects
are expected to occur frequently (Ecosystem Conservation Directorate Evaluation and Interpretation Branch, 1995). Concen-
trations between TEI’s and PEIZs are values at which occasional adverse biological effects are expected. Adverse biological
effects are generally defined as effects that are considered to produce a negative response in an organism (for example,
death, reduction in growth, or reduced reproductive success).
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During summer 1998, the LINJ certain agricultural crops are possi- sue (Dennis Wentz, U.S. Geologi-
study participated with 20 other ble sources, cal Survey, written commun..
NAWQA studies in a national Mercury is readily methylated in 2000). The highest concentrations
survey (Krabbenhoft and others, the natural environment as a result of mercury in fish tissue [near 0.5
1999) in which bed sediment of bacterially mediated sulfate p.g/g (micro~ams per gain) wet
samples were analyzed for total reduction. Methylmercu~ is weight] were from the mixed-land-
mercury and methylmercury, and readily bioaccumulated and biota- use site (Great Egg Harbor River),
fish-muscle tissues (fillets) were agnified, is the primary form of where relatively high percentages
analyzed for total mercury mercury, in fish, and is a potent of wetlands may enhance methvla-
(assumed to be predominantly neurotoxin to humans and wildlife tion rates. Concentrations of mer-
methylmercury). Four sites were (fish, birds, and mammals), cur?," in fish tissue were
sampled in the LINJ study area At the LINJ sites, mercury intermediate in urban basins and
(map on p. 28). concentrations in fish tissue lowest in the agricultural basin.

Atmospheric deposition is the (pickerel fillets) normalized by Nationally. background and
primary source of mercury to mean weight were positively mixed (agricultural and forested)
most aquatic ecosystems in the related to methylmercury con- basins had the highest mean met-
eastern United States; in some centrations in water and nega- cury methylation efficiencies
areas, however, urban, industrial, tively related to total mercury measured by the ratio of methyl-
mining, volcanic, and (or) geo- concentrations in bed sediment, mercury to total mercury) in water.
thermal sources contribute to ele- These data indicate that mercury Mixed (agricultural and forested)
vated concentrations of total concentrations in fish tissue are basins had the highest mean meth-
mercury in bed sediment. In addi- more a function of methylmer- ylation efficiencies in bed sedi-
tion, past use of mercury-based cury levels in water than in the ment; methylation efficiencies in
pesticides on golf courses and sediment. This is consistent with background, agricultural, and

results found nationally in fish tis- urban basins were lower.

arsenic is 50 gg/L. but the USEPA and agricultural areas where use of In a 59-well subset of the 170
has proposed a tenfold decrease in nitrogen fertilizers and lime is wells above, mercury was detected
this standard to 5 p.g/L. Six of the heavy. The leaching and nitrifica- at concentrations above the drink-
samples (27 percent) contained tion of applied fertilizers, which ing-water standard of 2 p.~/L in
arsenic in concentrations equal to increase the dissolved-solids con- about 10 percent of the samples.
or greater than 5 pg/L. tent and acidity of gound water, The source is suspected to be

Concentrations of radium (sum are likely mechanisms by which linked to past use of mercury-based
of Ra-226 and Ra-228) above the radium is mobilized from surficial pesticides. Mercury. may have
drinking-water standard were sediments and transported to increased mobility as a result of the
found in 33 percent of 170 wells ground water. More recently, the natural acidity of waters from the
sampled in the surficial aquifer sys- short-lived isotope radium-224 was surficial aquifer in southern New
tern in southern New Jersey (Szabo detected in samples from this surfi- Jersey, as well as widespread con-
and others, 1997). The highest cial aquifer system in waters tamination of these waters with
radium levels were in areas where affected by the same chemical pro- chloride from road salt, septic svs-
acidic waters are associated with cesses (Zoltan Szabo. U.S. Geolog- terns, and other discharges: but the
surficial sediments that contain ical Surn, ey, written commun., mechanisms are as yet not well
radium from geologic sources (pri- 2000). understood.
marily the Bridgeton Formation l

R0027281
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Analyses of lake sediment cores ~ 2oo0 _ & pass before they are purged from
are an effective method for evalu- ~ 199o-~ ~ -~=:--z.,~ - the basin. Concentrations of
atin~ water-qualiw trends. (See ~ 198o-~ : ~ ~ PAHs, however, are elevated and
blue text box below.) Cores were ~ 197o7I~£ ...... _~ ~ generally increasing over time in
extracted from three lakes in north- ~ 198o"$ ~ ~-~ ....... sediment cores (fig. 13), presum-
ern New Jersey and one on Long ~ 195o/~*~Ki~ ~ Clyde PoRS [:leset~o,r ably as a result of increased

~< ~.m L¢+ -~ Newm~dge PonaIsland as part of a national lake .......~ vehicular and other fossil-fuel
~ ’~ ~ Orange Reservoircorin~ study (Callender and Van = ~30~ use associated with urban devel-~ ~ ~ i � ~    Pac~anack La~(e

Metre, 1997). Sediment was dated <~’92°o 5oo ~0oo ~.so0 2.ooo zsoo opment. Concentrations of PAHs
by use of cesium-137, a by-product :EA~ CONCENTRATION. were lowest in Clyde Ports Reser-

~N M~CROGRAMS ~ER GRAM
of nuclear-weapons testing, voir (least traffic influence). Of

Trace elements (arsenic, cad- Figure 12. The mid-1970s phaseout particular note are the low concen-
mium, chromium, lead, mer- of lead from gasoline as a result of trations of PAHs in Packanack
cury, nickel, and zinc) were the Clean Air Act has resulted in Lake sediments in the 1930s. when
detected throughout the cores of decreased basin inputs of lead automobiles were comparatively
all four lakes, with concentra- concentrations in lake sediment, rare and before the watershed was
lions of most elements elevated in urbanized. These trends have been
the three urbanized basins rein- Zinc concentrations are generally observed in other urban lake-sedi-
tire to the largely forested Clyde increasing in the three urban water- ment cores across the United States
Potts Reservoir basin. Until con- sheds in response to increasing (Callender and Rice. 2000).
centrations of lead peaked in the population and traffic density, but

20001970s, lead and zinc concentra- not in Clyde Ports Reservoir, which §
tions were highly correlated over is least affected by traffic, c~ ,99o-
tirne with the population in the Detectable concentrations of ~ 1980-

vicinity of the lake. Population is chlordane, total DDT. total polvcv-
an indicator of vehicular traffic, clic aromatic hydrocarbons (PAHs) ~ ~9~o-

2
whichinturn is an indicator of gas- and total PCBs were found in all

+ Clyde Ports Reservoir
~ ~ NewOndge Pondoline use (a probable lead source) lake cores; dieldrin was detected in ~ 19~°7 ~-~"

La~e--~ Orange Reservoirand tire wear (a probable zinc only two lake cores. Generally, ~ 1930 + PacKaoac,
source). Removal of lead from gas- concentrations oforganochlo- ~.ooo ~o.ooo ~oo.ooo 1.0oo.ooo

TOTAL RAH [N MICROGRAMS PER KILOGRAMoline by the Clean Air Act resulted rine compounds began to decline
in a general decrease in sedimen- after regulato~ action discontin- Figure 13. Concentrations of total
tary concentrations of lead since ued organochlorine production polycyclic aromatic hydrocarbons

the mid-1970s phaseout (fig. 12); and use in the 1970s and 1980s, (PAHs) are elevated and generally

however, lead concentrations but the persistence of these corn- increasing in sediment cores as a
remain elevated compared to pounds may mean that a sub- result of increased vehicular traffic
detections at the base of the cores, stantial amount of time must and fossil-fuel use.

Lake-sediment cores were useful for discerning chemical-use history--Lakes are more representative of a stable dep-
ositionai environment than streams. E)ifferences in sediment concentrations between the lake-sediment cores are related to
differences in sedimentation rates and to factors affecting chemical inputs such as population density, traffic density, chemical
~se, and the extent of urban land use in the watershed. For example, even though the concentrations are different, the reduc-
tion of contaminants regulated by environmental legislation (chlordane, PCBs, DE)T, and lead) is clearly evident in the sedi-
mentary record for the three urban lakes. Bed-sediment chemical data from streams, although useful for determining
the relative effects of basin land use, had large within-site sample variability and were not particularly useful for trend
detection, even with 25 years of data (Stackelberg, 1997: O’Brien, 1997). This finding is typical of streambed-sediment data
~ecause sediments of different ages and different sources are continuously being mixed by changing hydrologic conditions.
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Nutrients Were Detected in percent of samples from the seven
Streams and Ground Water sites (p. 36). Phosphorus has been

Nitrate nitrogen was the most identified as a limiting nutrient that

frequently detected nutrient species controls eutrophication (excessive !. Agricultural

in 146 samples collected from 7 growth of al2ae~ and ve_qetation)~

streams that drain areas with differ- (fig. 14) in most New Jersey fresh-

ing land-use settings (Reiser, 1999)water (New Jersey Department of ~_ ...................E_m_a_n____2

and in "~0 samples collected from Environmental Protection, 1998).

108 monitoring wells. 82 domestic Although phosphorus concentra-

wells, and 30 public-supply wells, tions have declined in many loca-

(See study design on pages 28-29.)tions throu~hout~ the State.

Other nutrient species analyzed exceedences of the phosphorus cri-

for during this study included teflon are still common. Addi- ~                   (E) Mixed land use
nitrite, ammonia, and organic nitro- tional control of phosphorus to 0 70 20 ao 40
gem orthophosphate phosphorus: prevent or reduce eutrophication is CONCENTRATION, IN
and phosphorus. These constituentsbeing evaluated by water-resource MILLIGRAMS PER LITER

were detected infrequently and at managers and regulators. EXPLANATION
low concentrations in ground water The highest median concentra- ~ Stream sample ~ Median concentration

(graphs on p. 36). In stream sam- tion of nitrate was for samples of o Ground-water DrinKing-water
pies, these constituents were ground water collected from sample standard

detected more frequently. Total shallow monitoring wells in agri-

phosphorus concentrations, for cultural settings in the Coastal Figure 15. Nitrate concentrations are

example, equaled or exceeded the Plain of New Jersey (fig. 15). In higher in ground water than in

New Jersey Department of Envi- fact, the median nitrate concen- streams for most land-use categories.

ronmental Protection surface- tration of 13 mg/L reported for

water-quality criterion of 0.1 milli- these shallow agricultural moni- The median concentration of
gram per liter (mg/L) in nearly 40 toring wells was the highest of 47 nitrate in samples of shallow

similar surveys conducted to date ground water underlying urban
across the Nation as part of the areas in the Coastal Plain of New
NAWQA Program. Intensive use Jersey was 2.8 mg/L as N (fig. 15).
of nitrogen fertilizersand manure Again. the median nitrate concen-
to support crop production and the tration in streams draining predom-
welt-drained, aerated soils of the inantly urban basins was less than
Coastal Plain combine to favor the that of ground water. The median
formation, leaching, and recharge concentration of nitrate in samples
of nitrate to ground water. Nitrate of shallow ground water and
concentrations exceeded the drink- streams in undeveloped areas of theFigure 14. Elevated concentrations ing-water standard in 60 percent of Coastal Plain was less than 0.25of nutrients in streams and lakes can
these samples. The median nitrate m~/L as N (fi~. 15), reflecting astimulate excessive growth of
concentration in streams draining general absence of human inputs ofaquatic algae and vegetation and
predominantly agricultural basins nitrogen in these areas. In a similarotherwise degrade water quality. was less than 2.0 mg/L. study of shallow ground-water

Nitrate in the environment--Nitrate is a naturally occurring constituent in streams and ground water. Nitrate is
formed by bacterial transformation of reduced (ammonia) and organic forms of nitrogen. It is introduced in
excess of natural inputs to the environment through sources such as chemical fertilizers, manure, industrial
wastes, sewage and septic-system effluents, and atmospheric deposition. Because nitrate s highly soluble and
mobile, it enters streams in surface runoff and also leaches through permeable soils and recharges ground-
water systems. The presence of nitrate in potable water supplies is of concern because ingestion of water with
nitrate concentrations in excess of 10 mg/L as nitrogen (N) can sometimes lead to a blood disorder in infants
commonly called blue-baby syndrome. The U.S. Environmental Protection Agency has established a Maximum
Contaminant Level (MCL) of 10 mg/L as N for water delivered by public purveyors.
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quahty on Long Island. median Predicting Changes in Nitrate public-supply wells in the study
nitrate concentrations were also Concentrations in Streams area, verifying that nitrate moves
highest in agricultural areas, inter- and Wells conservatively (that is, persists

without being sorbed or chemicallyme&ate in areas of suburban devel- Difficulties in detecting water- degraded) through the aquifer svs-oprnent, and lowest in undevelopedquality changes (trends) in streams ~ ~ "
tern. Simulated nitrate concentra-area~ ~ Eckhardt and Stackelberg, and ground water are linked to I1 ) tions in three streams during base1 ~t~5 i. the amount of time required for flow over a 9-year period, however.The median concentration of water to move through a drainage had to be multiplied by 0.6 tomtrate in water samples from basin or aquifer system and dis- obtain a match with measureddomestic and public-supply wells charge to a stream or well, (2) land- nitrate concentrations. Becausem New Jersey (mixed land-use set- use and chemical-use changes overnitrate appeared to move conser-ting~: fig. 15) was 1.6 mg/L as N. time, and (3) an inability to clearly vatively to wells, the apparentDomestic and public-supply wells separate hydrologic or water- loss of nitrate in streams indi-

~ampled during this study are corn- quality trends from climatic vari- cates that about 40 percent of the
pleted deeper in the aquifer than      ability. One approach to gaining anitrate in aquifer recharge is
monitoring wells. Also, the domes- better understanding of potential removed by denitrification in the
tic and public-supply wells are trends is to use a computer model aquifer near the streams and torl
pumped at higher rates than the of the hydrologic system. A three- by in-stream processes. This find-
monitoring wells; thus, samples dimensional ground-water-flow ing is corroborated by the findings
from these wells are less likely to model was developed to simulate that median concentrations of
have elevated nitrate concentra- the movement of nitrate from the nitrate in shallow ground water
tions than are samples from shal-     water table, through the surficialwere consistently greater than
low monitoring wells in urban or aquifer system, to streams and pub- those in streams draining similar
agricultural areas, lic-supply wells in the surflcial land-use settings.

The highest median and most aquifer system in the Glassboro The model was also used to eval-
variable concentrations of nitrate in study area of southern New Jersey. uate the effects of various hypo-
streams were in large drainage The model integates the hydraulic thetical changes in nitrogen-use
basins that contain mixed land-use properties of the aquifer with land- patterns on nitrate concentrations
settings (fig. 15). These large use and nitrate-use changes over in streams and public-supply wells.time to simulate nitrate concentra-drainage basins contain nonpoint The use of manure and nitrogen-
sources of nitrate from agricultural tions at points of discharge based fertilizers has been steadily
and urban areas, as well as point (streams and wells), increasing since 1950 (Modica and

In general, simulated nitrate con- others, 1998). In the year 2000.
sources such as effluent from centrations matched concentra-
wastewater-treatment plants, tions measured in samples from

nitrate concentrations in recharge

55_
S_ Streams z rr’ ~ "NUIIL;’3UtJ~J y

~ I~ ~ 2000 ~eveis -

z~ 4; - 0,,, 4- ..~.... -
~:’-; ~_ <~ ’,,rr rr - Fixed at year rr rr

- .~-~/ , ,, ,educed at -
~--~

~ -
~/ ,    \ constam rate -

(D Reduced at

\\\~
~.z_ ~7_ ~_z

~ Redu _~ Reduc
to zero ~

~
:o zero -
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Figure 16. Simulated concentrations of nitrate in streams and public-supply wells for three hypothetical nitrogen-use patterns.
Glassboro study area, New Jersey. A decrease in nitrate concentrations to half of the concentration in year 2000 will take 10
or more years because of the amount of time required for water introduced before 2000 to move through the aquifer system.
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resulting from the hypothetical undeveloped lands in recharge young, uncontaminated ground
changes in nitrogen-use patterns areas, water. The decrease in nitrate con-
were assumed to be (1) fixed at Even if nitrate concentrations in centrations in streams and supply
year 2000 levels. (2) reduced at a recharge are reduced at a constant wells to one-half of the concentra-
constant rate to zero in the year rate to zero in the year 2050, nitrate tion in the year 2000, however,
2050, or (3) immediately reduced concentrations in streams and would still take 10 or more years
to zero (fig. 16). public-supply wells will continue because of the amount of time

The model shows that the to increase for 5 to i0 years (fig. required for water introduced
response of nitrate concentra- 16). This lag in response is equiva- before 2000 to move through the
tions in streams and public- lent to the average age of water dis- aquifer system and discharge to a
supply wells differs depending on charging to streams and public- stream or well.
the nitrogen-use pattern, but that supply wells. Because public- In addition to predicting changes
in each case, the concentration of supply wells sampled for this studyin the concentration of nitrate in
nitrate in streams and public- are screened near the bottom of the streams and public-supply wells
supply wells will not decline aquifer system, they withdraw over time. the model also was used
immediately, primarily because water that is on average older than to predict changes in nitrate con-
of the amount of time required water discharging to streams. Thus. centrations at a depth (90 to 100
for water to move through the streams will respond faster to feet below land surface) at which
aquifer system and discharge to a changes in land use or chemical use many domestic wells in the study
stream or well (fig. 16). In fact. if than public-supply wells will. area are installed (fig. 17).
nitrate concentrations in recharge Finally, if the concentration of Simulation results show that
remain at current (year 2000) nitrate in recharge that had been nitrate concentrations at this
levels, the concentration of nitrate steadily increasing since 1950 depth will increase across the
in streams and public-supply wells could be immediately reduced tostudy area over the next 50 years
will actually continue to increase zero in the year 2000 (fig. 16). the and will likely exceed the drink-
for several decades before leveling concentration of nitrate in streams ing-water standard for nitrate in
off at a concentration correspond- and public-supply wells would those areas where nitrogen fertil-
ing to the amounts of nitrate begin to decrease almost immedi- izer use is most intensive.
applied to urban, agricultural, and ately as the result of the influx of

EXPLANATION         YEAR 2050
/~ ... SIMULATED NITRATE GONCENTRATION~ New " , - 750 ,

/ Jersey ~, 100 FEET BELOW LAND SURFACE, IN
, MILLIGRAMS PER LITER
q" "-3 39°

m 0.07- 1,0 390
~&tu6y~ 45’

~ Greater than ~ -3

51~A7 ~Greaterthan 3-10

.o -q Grea,e,,hao 1o-14

, 39° :~,.
30’ 0 5 KILOMETERS 30’ ~

Figure 17. Domestic wells in the Kirkwood-Cohansey aquifer of southern New Jersey are commonly completed at a depth
of 90-100 feet below land surface. Simulated nitrate concentrations at this depth in the Glassboro study area for the years
2000 and 2050 indicate that ground water in areas of intensive nitrogen fertilizer use is likely to exceed the drinking-water
standard for nitrate of 10 mg/L by 2050. This simulation assumes nitrate inputs remain unchanged from year 2000.
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Pesticides Were Detected in one or more pesticide compounds however, have little reported use by
Streams and Ground Water were detected in all but 1 of 146 licensed applicators in New Jersey.

Pesticides were more prevalent stream samples (Reiser, 1999) and These herbicides are available for
in 63 percent of 220 ground-water purchase and use by nonlicensedin streams than in ground water.

Concentrations in both water samples. These findings are con- applicators such as homeowners.

sources were generally low in the sistent with the national findings and their frequent detection in this
to date from the NAWQA Program study, likely reflects their use by thestudy area and rarely exceeded

drinking-water standards in which low-level concentrations general public.

(MCLs), drinking-water health of pesticides were detected in

advisories (HAs), or aquatic-life almost every stream sample and in Pesticide Detections Vary by

guidelines (AQLs) (fig. 18). about one-half of all ground-water Season and in Flesponse to
Land Use

MCLs, HAs, or AQLs have not samples (U.S. Geological Survey,

been established, however, for 8 of 1999). Concentrations of pesticides in
The five most frequently streams vary,, throughout the year inthe 41 pesticides detected in

streams and l 1 of the 38 pesticides detected pesticides in stream and response to seasonal patterns in

detected in ground water. Overall, ground-.water samples were her- pesticide applications (U S Geo-
bicides and a herbicide metabo- logical Su~ev. 1999). Pesticide

~ lite (fig. 18). (Metabolites form concentrations in samples collected
a~ when a parent compound from some agricultural streams

A,r~oe,. degrades.) Atrazine and meto- during high flows soon after crop

~ ¯ ¯ ~ lachlor are among the most heavily application ~late spring to early
Prometon applied agricultural herbicides in summer) exceeded drinking-water

~ New Jersey (fig. 19: blue text box guidelines (Reiser. 1999). For
below). Prometon and simazine, example, concentrations of theMetolachlor

120,000

~ m uJ PESTICIDE USE
......... : ~ 100,000Deethytatrazine L ........... ~. | AgncultureSimazine ~ n

| Lawn care ri§hts-of-way, and -
ZZ

0.0001 0.001 0.01 0,1 1 10 100 0 50 100
CONCENTRATION. DETECTION

IN MICROGRAMS PER LITER FREQUENCY, Z
IN PERCENT --

EXPLANATION >-- 20,000

¯ Stream sample

¯ 0.01 m~crogram per miter
or greater

Figure 18. Pesticides occur more
frequently in streams than in ground Figure 19. Metolachlor and chlorpyrifos are the herbicides and insecticides most
water, but concentrations in both heavily applied ~y licensed applicators in New Jersey, lg97-gs. (Data from New
rarely exceed drinking-water Jersey Department of Environmental Protection, Pesticide Control Program,
standards. Trenton, N.J.)

Pesticide use-A pesticide is any substance or mixture of substances used to control pests, such as insects
(insecticides), weeds (herbicides), and fungi (fungicides). Pesticides have long been used in agricultural set-
tings, and their use in urban and undeveloped areas has increased in the last several decades (Barbash and
Resek, 1996). More than 10,000 products containing more than 400 major active ingredients are currently reg-
istered for use as pesticides in New Jersey (Hamilton and Meyer, 1994). Agriculture accounts for the largest
use of pesticides; more than 1.4 million pounds of active ingredients were applied by licensed applicators in
1997 (fig. 19). Residential lawn care accounts for the second largest use; more than 500,000 pounds of active
ingredient (mostly herbicides) were applied by licensed applicators in 1998. Maintenance of golf courses and
control of weeds in right-of-way areas account for most remaining pesticide use by licensed applicators.
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herbicide atrazine increased as to .~., . . loo.0oo
much as 500 percent in samples of [ ¯ Rantan River at Queens Bridge at Bound Brook, N.J.

4 ~-
Raritan River runoff during May-     z ~ 2 ~                       ~ do
July {fiE. 20). The Raritan River      z cc

- ~ 0 ~ I[-
~I0.000Basin is about 30 percent agricul- ~ ~" <=~ co

0.4 i
rural land on which atrazine is        ~- ~Z <:: 0.2
applied during the sprin~, to c~ o,t ~t,ooo

Herbicides such as atrazine and o ~: ¯tO to 0.04 ¯
metolachlor that are used primarily ~ 0.02~ ~" ¯ * ¯ .̄ ¯ ~oo
for a~ricultural weed control were 0.01-~ M J J A S O N D!J F M A M J J A S O N O’J V M A M’~100
detected most frequently, and at 1996 1997 1998
highest concentrations, in samples EXPLANATION
from streams whose drainage -- Daily mean streamflow ¯ Atrazine

basins contained about 25 percent
Figure 20. Concentrations of atrazine and other pesticides are highest during

or more agricultural ]and (fig. 21:
high streamflow in May-July following the April-June application period.

Reiser and O’Brien, 1999) and in
samples of shallow ground water
underlying agricultural settings in
New Jersey (fig. ~’~’ Stackelberg       ~-~
and others, 1997). Atrazine and = ~,m ~ 50

metolachlor are also frequently        ~z ~
0detected in shallow ground water

-~ ~ ~ ¯underlying agricultural settings on ~-~-
---~=o.~e ¯

Long Island (Phillips and others, ~- o. ~_ ¯
~ 7

a ¯

¯ o°o     ¯ oo
¯ oOO~,o ¯~J~: ¯ ooO |o 8~°~ ,* o°O°’oO ie,oThe herbicide prometon was :- o o.oo!~-

° ~ ,* 8
detected most frequently in streams ~ _~

~: 0.0002"and shallow ground water associ- DECREASING AGRICULTURAL LAND USE
ated with urban settings in New EXPLANATION
Jersey (fig. 22) and on Long Island Land use in drainage basin Pesticide concentration, in

n Urban BIB Barren micrograms per liter
(Phillips and others, 1999). Prome- _ Agricultu-re ~ Wetland ¯ Atrazine

~ Forest ~ Water ¯ Metolachlorton is used in areas where total veg-
etation control is desired--for Figure 21. Concentrations of atrazine and metolachlor in samples from 50 stream
example, along roadways, rail sites were related to agricultural land use (from Reiser and O’Brien, 1999).
ways, and other rights-of-way.
Although prometon is not among
the most commonly used herbi- ~ = 1oo
cides by licensed applicators in ~ ~ ~

Atrazlne Metolachlor Simazine Prometon Carbaryl
New Jersey, it is available commer- ~ ~. ~ 8o ~ - _
ciallv, and ranked 14th nationally ~ ~                                     _z ~ eo~:r,for :home and garden herbicide use ~- ~- ~ ~- -
(U.S. Geological Survey, 1999). In >o<~

] ~- 1New Jersey, prometon was fre- ~ - =~ 20--!

quently detected in streams that ~ ~ o odrain mixed land-use areas, a
EXPLANATIONreflection of its use along roadways

Agricultural Urban Undevelopedand around homes. ~ Streams -- Ground water [~ Streams :~ Ground water ~ Streams ~ Ground waterThe herbicide simazine, which is - - -
used in agricultural and nonagricul- Figure 22. Pesticides are detected more frequently in streams and ground water
rural settings, was detected in in agncultural and urban areas than in undeveloped areas.
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streams and shallow ground water usage data are a~ailable were clas-~. ~
underlying agricultural and urban sifted by the method of Vogue and o ,~

areas in New Jersey (fig. 22) and others (1994) as having low to very,~_~ ~= a0     : oEST,C,oE ~VE,.~NT R~.,NG-
on Long Island (Phillips and oth- low, moderate, or high to very high5 2-- 2s-) ~ "~g° ....,,~,go

ers. 1999). The insecticide car- movement ratin,,s. Pesticides with=.z’~ ~- - v ~ ......~ w-~: 202 _

baryl, which also is used in low to very low or moderate move-z ~_ . -
agricultural and nonagricultural ment ratings were seldom detected~- ,~ ~s :-

¯settings, was detected almost (less than 5 percentl in samples of~ ~ 10~
exclusively in samples from shallow ground water, even if ~ ~
streams. During this study, carbarvl applied in large quantities (fi~. 23).~- ~ s ~ ¯ ¯ -
was the fourth most commonly In contrast, pesticides with high to= o :
applied, agricultural insecticide and very, high movement ratin~s~ were ,~==,~, ,~ ,~ ,~, ,~,~
the fifth most commonly applied detected more frequently (5 to 26 ~- o

lawn-care insecticide by licensed percent) even if applied in rela- "ro-r~k POUNDS OF ACTIVE
applicators in New Jersev., Carbaryl tively small quantities, aPP~EtZ E~YNEwLICENSEDJEF1sEyAPPLICATO~tS1997 IN

is also available commercially to
Organdchlorine Insecticides Figure 23. Pesticides with high to

nonlicensed applicators such as
Were Detected in Streams very high movement ratings have the

homeowners. Despite its high rate
of use, carbaryl was infrequently and Ground Water highest detection frequency (5 to 2~

percent) in ground water even when
detected in ground water in New Even though the use of many applied in relatively small quantities.
Jersey or on Long Island (Phillips organochlorine compounds has
and others, !999). This finding been discontinued, their wide-
demonstrates that high application spread historical application and Organochlorine insecticides
rates alone do not necessarily result environmental persistence have led were detected in 52 and 100 per-
in the detection of pesticides in to frequent detection in streambed cent of samples of shallow ground
ground water, sediments (Stackelberg, 1997) and water underlying suburban and

in whole-fish tissue samples (Long agricultural areas, respectively, in aPesticide Detections in and others, 2000) (see blue text box similar study on Long Island in the
Ground Water Are Related to and discussion on p. 9). During this mid-1980s (Eckhardt and Stackel-
Pesticide Properties study, the organochlo_rine insecti- berg, 1995). Dieldrin, chlordane.

The most commonly used pesti- cide dieldrin, which was used his- and heptachlor epoxide (a metabo-
cides are not necessarily the most torically to control termite lite of heptachlor) were the most
frequently detected in samples of populations in residential settings frequently detected organochlorine
shallow ground water. Various and, to a lesser extent, to control insecticides in areas of suburban
properties dictate pesticide persis- insects in agricultural settings, wasdevelopment where they were used
tence or mobility in the environ- detected in 24 to 27 percent of sam-for termite control (fig. 24). Diel-
ment and make certain pesticides ples from monitoring and public- drin and heptachlor epoxide, as
more likely to be detected in supply wells in southern New Jer- well as DDT and its metabolites
ground water and other pesticides sey (Stackelberg and others. 2000). DDD and DDE, also were fre-
less likely, regardless of the quan- Agricultural uses of dieldrin were quently detected in samples from
tity applied at land surface. Vogue discontinued in the 1970s, and its agricultural areas where they were
and others (1994) derived a move- use as a termiticide was canceled in used historically to control potato
ment rating for pesticide com- the mid-1980s. 10 years before the beetles and other agricultural pests.
pounds in ground water based on collection of these ground-water More recently, three organochlo-
expected persistence (soil half-life) samples. Dieldrin was also detected fine compounds were detected in
and mobility or tendency to adsorb in nearly 20 percent of samples samples from 50 wells in the surfi-
to soil particles (soil-sorption coef- from streams that drain agricultural cial aquifer system on Long Island
ficient). Thirty-four pesticides ana- areas during this studv f Reiser and (Phillips and others. 1999). The
lyzed during this study for which O’Brien. 1999). metabolite DDE was detected in 30
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percent of these samples 25 ~: so ~ tem on Long Island. 9 (36 percent)
~ ears after all uses of its parent~z ~

~ i were pesticide metabolites. Fur-
~. 40

compound DDT were canceled.,,, ,,,o z [il~ =                                    thermore, the highest pesticide
The frequent detection of

z ,,, i~ ~ concentrations reported bv Phillips
or~anochlorine compounds ino o. a0 ~ and others (1999) were generally~zground water 10 to 25 years ~ 10 ~ [~ ~ those of herbicidemetabolites.
after their use was discontin- E 0~ Dieldrin Chlordane HeptacNor DDT, DDE. VOCs Were Detected inued demonstrates the environ- epoxide and DDD
mental persistence of these Streams and Ground Water

EXPLANATION
compounds. The frequent Land use at we, Volatile organic compounds
t~:currence of organochlorine ~ Subuman 1 Agricultural (VOCs; blue text box on next page)
m,,ecticide metabolites such as were frequently present in
heptachlor epoxide, DDD, and Figure 24. Detection frequency of the four streams and ground water. Con-most commonly detected organochlorineDDE also demonstrates the needinsecticides in shallow ground water on centrations, however, were gener-
to consider degradation productsLong Island. (Data from LeaMond and ally low and rarely exceeded
m a~sessments of pesticide others, 1992.)-. MCLs, HAs, or AQLs (fig. 26i.
occurrence in gound water. MCLs, HAs. and AQLs have not

deethylatrazine, a metabolite of been established for 19 of the 47Pesticide Metabolites Were atrazine, was the most frequently VOCs detected in stream samplesFrequently Detected in detected pesticide compound in nor for 20 of the 58 VOCs detectedGround Water samples from public-supply wells in samples of ~ound water. Over-
Many pesticide compounds are and the second most frequently all. one or more VOCs were

unstable in soil and the unsaturateddetected pesticide in samples from detected in 93 percent of 112
zone and thus readily de~ade to monitoring wells (Stackelberg and stream samples (Reiser and
other compounds (metabolites), others, 2000). O’Brien. 1998) and in 91 percent
some of which can be of equal or The presence of pesticide metab- of 220 ground-water samples.
greater toxicity than the parent olites in ground water was more These findings are consistent
compound. Currently, Federal thoroughly evaluated on Long with national findings to date
drinking-water standards and Island by Phillips and others from the NAWQA Program in
health advisories have not been (1999). Of the 25 pesticide com- which VOCs shown in figure 26
established for pesticide metabo- pounds detected in samples from were among the most frequently
lites. In southern New Jersey, 50 wells in the surficial aquifer sys- detected in samples of stream water

Sources of pesticides and VOCs in the environment~Because pesticides and VOCs are commonly used in
modern society, there are numerous potential sources from which they may enter the environment. Sources that
introduce contaminants to localized areas are called point sources. Examples of point sources include leaking
underground storage tanks, discharge of effluent from industrial facilities and wastewater-treatment plants,
leachate from landfills, accidental spills, and improper or illegal disposal. Although individual point sources gener-
ally contaminate only a small area, they may introduce a wide variety of chemicals to the environment at highly
elevated concentrations. Widespread or diffuse sources of contaminants, called nonpoint sources, generally
result in the introduction of low-level concentrations of specific compounds to the environment (fig. 25).

Figure 25. Examples of
nonpoint sources include
widespread application of
fertilizers and pesticides
over agricultural and
urban areas (left), and
vehicular and industrial
emissions in urban areas
(right).
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~-’"’"~ ....... ’ ........ ........ ’ ..............~ ~ of water (fi~. 26: blue text box VOC Detections Vary by
on p. 21). Methyl terr-butyl Season and in Response to

~.................... ;_ ...... ether (MTBE) is a fuel oxygen- Land Use
~ ate added to _~asoline to~ i ~ ~ Detection frequencies of the

enhance combustion andO i VOCs most frequently detected in
Chloroform "- ..................... ~ .....~ reduce atmospheric concentra- streams were higher in samples

A ~ ~ 1 ~
tions of carbon monoxide and collected during the cool months

i C;(3~X~(~]~(~OTrichloroetheneI ~ ozone. Trichloromethane (chlo- than during the warm months (fig.
- ..................... ~ ...... roform/can form as a by-prod- 28) (Reiser and O’Brien. 1998).

,.~,~lt ~, I II~ uct of the chlorination of water,,
[

This seasonal pattern may be attrib-
i ~ I ~ and it is also used as an indus-
. 1,1.1-Trichloroethanel utable to the lower volatility and

! I | i
~ trial solvent, an extracting the greater partitioning of thesei ~t~l~t, It~ agent, and in the production of compounds from air to water at~ I CI ~ other synthetic compounds.

~ ..................... Tetra,~hl°r~e, then,~’, cooler temperatures. Higher detec-
0.001 0.01 0.1 1 10 100 1,000 0 50 100 Trichloroethene (TCE), 1,1.1- tion frequencies for MTBE alsoCONCENTRATION. DETECTION trichtoroethane (TCA). and tet-

IN MICROGRAMS PER LITER FREQUENCY. may result from increased amounts
~N PERCENT rachloroethene (PCE) are three of MTBE added to gasoline duringEXPLANATION of the most extensively used the winter in the study area.,~, Stream sample Drinking-water standard VOCs in commercial and

@ Ground-water sample or health advisory In contrast, concentrations ot
industrial applications. These chloroform were higher in the[] Compound detected at Aquatic-life guideline compounds were detected in

[] 0.1 m~crogram per liter warm months than in the cool
or greater shallow ground water on Long months at six of the seven streams.

Figure 26. Volatile organm compounds Island and in the Glassboro This seasonal pattern is likely
(VOCs) occur frequently in streams and study area. Concentrations attributable to a decrease in stream-
ground water, but concentrations are low were greater in samples from flow during warm months, when
and rarely exceed drinking-water standards.Long Island (fig. 27) because

suburban areas on Long .... . ........................1
and ground water (Squillace and Island were already heavily : ~ ,~ l
others, 1999). developed in the 1960s and ~ ~

The most frequently detected early 1970s when use_of these 1,1, ~ -TricNoroethan e
VOCs in streams and ground- chlonnated solvents was great- - ......
water samples are compounds est. Many parts of the Gtassboro

~lused in gasoline or commercial study area, however, were not ~ ~
and industrial processes, or are developed until after use of Tetrachloroethene
by-products of the chlorination these compounds was restricted.

IIVolatile Organic Compounds (VOCs)---VOCs are a class of 3:~ © []
organic compounds that are produced in large quantities for a mul- Trichloroethene
titude of uses. Products containing VOCs are used extensively in 0.o0i ...... iJ~l ........i’~ .......i.~00’""~oo’i~oo 0 20 ~o
industry, commerce, and households. VOCs are present in fuels CONCENTRATION. IN DETECTION
and the exhaust from their combustion. They are in many manu- MICROGRAMS PEF! LITER FREQUENCY.
factured products including paint, .adhesives, cleaning agents, =N PERCENT
deodorants, and polishing products. They also are used widely in EXPLANATION

Drinking-water stan(~ardcommercial and industrial applications as solvent degreasers and & Long Island, New York I or health advisoryrefrigerants, in the dry-cleaning industry, in the manufacture of
pharmaceutical products and plastics, and in agricultural applica- © Glass~oro study area.
tions as active and inactive components of pesticides and fumi- southern New Jersey    I Ac~uatic-life guideline

gants. Many VOCs have properties that make them likely to be Figure 27. The concentrations of chlorinated
mobile and persistent in the environment. Many VOCs are also solvents in ground water underlying urban
known to be carcinogenic, mutagenic, and otherwise toxic to areas were higher on Long Island than in
humans and aquatic orgamsms; therefore, their use, disposal, and southern New Jersey (Long Island data from
concentration in drinking-water supplies are regulated. LeaMond and others. 1992).

22 Water Quality of the Long Island-New Jersev Coastal Drainages
R0027290



inputs of chlorinated water from Fifty VOCs were detected in loo=
wastewater-treatment plants, swim- samples from 42 stream sites on

80 ,-ming pools, and other outdoor usesLong Island and in New Jersey that
o~-~

I_]

of chlorinated water are less diluted drain basins with van¯us land-use~ z 60-
/Reiser and O’Brien, 1998). settings. In general, the number E g

~ ,~o~
and concentration of VOCs ~_= -

20-.~o0 detected were highest in streams
~ _

7~ ¯ All samples with the highest percentages of 0 71,~ Chloroform MTBE    TCA PCE TCE
~ ¯ April-September urban land use (O’Brien and oth-

- EXPLANATION~_ 80 ¯ October-March " ors. 1997; Terracciano and VOCdetectlon_Z i frequency VOC concentration,- ~ ~ O’Brien, 1997) (fig. 29). A few’ z Urea¯we,,O 2 0.1 microgram per literz ~ exceptions were found at sites _- Agricultural wells g; or greater
~ 60 ~-

[] UndevetopeQ weds

~o = ~ draining primarily, forested land, an
~= : ~ indication of unidentified point Figure 30. Detection frequencies of
~ ! volatile organic compounds (VOCs)= ~o ~ sources in these basins.

generally were highest in urban
~ Thirty-.eight VOCs were areas and lowest in agricultural andg , " detected in 78 samples of shallow undeveloped areas.::0 ground water collected in southernMTBE Chloroform TCE TCA PCE

New Jersey (Stackelberg and oth- urban areas and lowest in agri-
Figure 28. The detection frequency ors, 1997). Consistent with national cultural and undeveloped areasof volatile organic compounds most findings to date. detection fre- (fig. 30). This more frequent detec-
commonly detected in streams was quencies and concentrations of tion of VOCs is the result ofhigher in the cool months than in the the most frequentlv detected increased human activity andwarm months (from Reiser and
O’Brien, 1998). VOCs generally were highest in greater VOC use in urban areas.

The presence of VOCs in ground
water underlying Long Island is
also related to urban land use.

P- 100

~ Nearly all samples of ground water

~ underlying Kings and Queens
_z so Counties, which form the New
~ York City Boroughs of Brooklyn
=~ and Queens, contained one or more
~ c VOCs (Spinello and others. 2000).
~ 5= 40 ~~ ~o ~ MTBE was the most frequently

~ ~ ¯
:

= ,-    detected VOC. followed bv chloro-
Oua 1~ ¯ ¯ ¯ oO £30 O~

¯̄ ¯ ~ ~- form, toluene, and TCA.

011- ~ ~ " " " " " ~ ~" In samples of ground water
~ o~

, o _ o>_~ underlying Nassau and Suffolk
O~ 0.05~ ,~ o¯ ¯~

¯ ¯ ¯ ¯ ¯
¯o~

u.X

o. o o ¯ ¯ o ° o o: = ~ were detected most frequently, (54
DECREASING URBAN-INDUSTRIAL LAND USE

m-
0 z=

percent detection ,,reater than I
EXPLANATION gg,/g) in areas of suburban develop-

Land use in drainage basin ¯ Concentretlonof MTBE. in micrograms per liter ment where industry and commer-
I Orban-resi0ential
~ Urban-industrial ¯ Number of volatile organic compounds detected cial services that use VOCs are
I Forest
~ Agriculture interspersed with residential hous-
I Barren. water, or wetland ing, and least frequently’ (3 percent)

in agricultural and undevelopedFigure 29.The concentration of methyl ten-butyl ether (MTBE) and the total
areas (Eckhardt and Stackelberg.number of volatile organic compounds (VOCs) generally were related to the
] 995 ).amount of urban land use in the drainage basin (from O’Brien and others, 1997).
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Public-Supply Wells in supply wells than from monitoring use that has recently been reducedSurficial Aquifers Are wells, their contributing areas are or phased out. Monitoring wellsVulnerable to VOCs larger and, therefore, more likely to sampled during this study were
In the surficiai Kirkwood- intercept water flowing from VOC completed at depths near the water

Cohansey aquifer system under- sources, especially point sources, table and. thus, intercept relativelv
~ying the Glassboro study area, Additionally. results of ground- short flow paths.
the number and total concentra- water-flow simulations
tion of VOCs per sample were indicate that public-supply
significantly greater in water wells in the Glassboro
from public-supply wells than in study area intercept rela-
water from monitoring wells tively young water flowing
IStackelbergandothers, 2000)(fig. along short paths, making ~ 60-[.~ ! _

31).VOCsingroundwatercanbe thewellsvulnerabletocon- z~ ~iOn 40
derived from both point and non- tarnination bv the VOCs
point sources (blue text box, p. 21). that are frequently detected
Within the Glassboro study area. in recerttlv rechar2ed

0however, the atmosphere was deter- ground water. These public-
~,~,mined not to be a nonpoint source supply wells, however, also

for most VOCs (Baehr and others, intercept water flowing c~ ~’"
1999b; blue text box below). Point along longer paths associ- EXPLANATION
sources (such as spills) and non- ated with longer residencevoc detection frequency VOC concentration
point sources (such as urban storm-times. This water is more ~ Public-supply wells :m 0.1 m~crogram per liter

~ Monitoring wells ~ or greaterwater runoff) are more common in likely than water from shal-
urban areas and lead to spatially low monitonng wells to Figure 31. Volatile organic compounds (VOCs)
variable concentrations of VOCs contain VOCs derived from were detected more frequently and in higher
near the water table, the degradation of parent concentrations in samples from public-supply

Because much larger volumes of compounds or VOCs that wells than from monitoring wells in the
water are withdrawn from public- had significant historical Glassboro study area, New Jersey.

Evaluatin8 the $ource~ of VOC$ in ground water--Results of work done as part of the NAWQA Program
indicate that VOCs are frequently detected at low-level concentrations in shallow ground water in urban areas
across the Nation (Squillace and others, 1999). Consistent with this national finding, several VOCs including
trichloromethane (chloroform), MTBE, TCA, PCE, and TCE were frequently detected at low concentrations in
shallow ground water underlying the Glassboro study area (Stackelberg and others, 1997). To improve under-
standing of the source(s) of these compounds, samples of VOCs in the atmosphere and unsaturated-zone gas
also were collected (Baehr and others, 1999a). Atmospheric concentrations of MTBE were high enough to
explain all but seven of the ground-water detections. In contrast, the atmosphere was ruled out as a likely
source for all other VOCs because their atmospheric concentrations were not high enough to explain even the
lowest detection in ground water.

Concentrations of VOCs in unsaturated-zone gas provide further insight into the likely source(s) of these com-
pounds (Baehr and others, 1999a). For example, at about 43 percent of the sites where MTBE was detected in
both ground water and unsaturated-zone gas, the concentration in ground water was greater than could be
explained by atmospheric or unsaturated-zone gas concentrations. At these sites, the movement of MTBE
appears to be upward from ground water to the unsaturated zone. The likely source of MTBE at these sites is an
upgradient gasoline source (such as a spill, urban runoff, or leaky underground storage tank) with MTBE migrat-
ing to the site as a solute in ground water. At 28 percent of the sites where MTBE was detected in both ground
water and unsaturated-zone gas, the concentration in ground water was less than the water-equivalent concen-
tration in the unsaturated-zone gas, but within the atmospheric concentration range, indicating a net movement
of MTBE downward across the water table with the atmosphere being the likely source. At the remaining sites,
the source of MTBE in ground water could be either the atmosphere or an upgradient source.

At sites where the other VOCs were detected in both ground water and unsaturated-zone gas, the concentra-
tion gradient indicates that these compounds are moving upward from ground water to the unsaturated zone
and, thus, are likely derived from upgradient sources.
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VOCs and Pesticides Occur 30i ........................ More than 400 combinations of
Together in Ground Water ~ I’- Land use at mor.torlng well,

~e New urban-qess than
" pesticides and VOCs were detected

Drinking-water standards and ~z ~ 2~ yea,s ¯ ~ in 20 percent or more of public-
0 ~_ * Old oman~rea~er ~nan ] supply well samples in southernguidelines described in this report"~ 20L- 25 years O

2 New Jersey. The most frequentlyare based on the toxicity of indi- 8 ~_ 0 ~nCu~tural
0

" ~- ¯ ~.~.~ $u~m ¯ ¯ ¯ ~ detected pesticides and VOCs con-vidual compounds and not on o ¯ stitute the most frequently occur-combinations of compounds. ~: i ¯ ¯ -
~, [- ¯~o%* ¯ ¯ d ring combinations (fig. 33).Results from this and other

¯ ~ . ~ ~ Although certain pesticides andNAWQA studies, however, clearly ~z~ ~ ~ VOCscommonly occurred togetherindicate that most pesticides and
~- ~ ¯ c~ ¯ ~, in samples of water from public-VOCs found in streamwater or o
~- ~ ~ ¯ ~ ¯ ~ ~ supply and monitoring wells, otherground-water samples occur as 01 ~,,.~ : .,...,,,~ ......: ,.,:,,,, . ,,.,i

0.001 0.01 0.1 1 10 100 pesticides and VOCs were found tomixtures of two or more com-
pounds (Stackelberg and others, in TOTAL PESTICIDE AND VOC commonly occur together only in

CONCENTRATION, IN one or the other well network. Aspress: U.S. Geological Survey,
MICROGRAMS PER LITER discussed previouslv, compared to1999: Squillace and others, 1999).

In this study, nearly all of 146 samples from monitoring wells.
Figure 32. The total concentration of samples from public-supply wellsstream samples contained 5 or

more pesticide compounds, and pesticides and volatile organic are more likely to contain constitu-

nearly 50 percent of these samples compounds (VOCs) in each sample ents that (1) were used in greater
increased significantly as the number of quantities in the past, (2) werecontained 9 or more pesticide com-

pounds (Reiser. 1999). In addition, compounds detected in each sample introduced from point sources, and
increased. (or) (3) were derived from the deg-two or more pesticides and (or)

radation of parent compoundsVOCs were detected in more than Most pesticides and VOCs in sam-
95 percent of samples collected ples from public-supply and moni- along extended flow paths. For

VOCs, samples from public-supplyfrom public-supply and monitor- toring wells in the Glassboro study
wells in the surficial aquifer systeming wells in the Glassboro study area were detected at concentra-
of southern New Jersey commonlyarea. Total pesticide and total tions less than 1 gg/L (figs. 18 and
contain more combinations moreVOC concentrations per sample 26). The sum of these organic corn-

increased significantly as the pounds, however, was greater than frequently than samples from mon-
itoring wells.number of detected compounds 1 gg/L in 45 percent of these sam-

per sample increased (fig. 32). ples (fig. 32).

>.- 50,                                                                          . 80

~~)

40i iO ~ PESTICIDES I

. Public-supply wells

" ...__t "’/OCst t           ~" Public-supply wells

~ ~ Monitoring wells - 60 ~ F’~ Mon~tonng wells
~o

U- ~

o’ ~ ---~
Air.me Airline    Alpine Alpine    Airline Alac~ior Chloroform TCA -- TCA -- TCA TCA TCADEA Sim~ine Sim~ine MetolacNor Melolacnlor Air.me 9CE PCE Chlorofo~ I.I:DCE Chloroto~ Chlorofo~

DEA D~ Sim~ne Sim~ne PCE PCE PCE I,I-DCE
D~ D~ MTBE PCE

Figure 33. Certain mixtures of pesticides and volatile organic compounds were common in samples from public-supply and
monitoring wells, Kirkwood-Cohansey aquifer system. Glassboro study area, New Jersey. [DEA=deethylatrazine; PCE=
tetrachtoroethene; TCA=I, 1.1 -trichloroethane; TCE=trichloroethene; 1,1 -DCE= 1,1 -dichloroethene]
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Implications of Findings for The expected continued growth those parts of the Coastal Plain
the Management of Water of population in the study area willsurficial aquifer system that under-
and Ecological Resources likely continue to have a significantlie areas of intensive use of manure

Activities associated with urbaneffect on stream- and ground-waterand nitrogen-based fertilizers. Fur-
and agricultural land use are the quality and aquatic communities, thermore, the model indicates that

Results of this study indicate thatlikely, changes in land-managementpnmary factors that affect the qual-
It~ or streams and surficial aquiferland development and managementor chemical-use practices will not

s~ ,aems and the health of aquaticapproaches that help maintain or necessarily result in immediate

hit: m the LINJ study area (fig. 34).increase base flow’ in flow-stressedimprovements in the quality of
The frequent detection of nutrients,streams and reduce flow variabilitywater discharging to streams or
,x nthetic organic compounds, andduring storms can promote being pumped from public-supply

tra,ce elements over a wide range ofimproved water quality, and streamwells. Rather. the model indicates
health. For example, increasing that nitrate concentrations willconcentrations indicates a complex

integration of the effects of currentrecharge and otherwise reducing likely increase for several years fol-
runoff in new’ or existing develop-lowing any changes in chemicaland historical point and nonpoint

~ources of these constituents. In ments will likely increase stream use or land-management practices

addition, some constituents are base flow and reduce stream flashi-because of the length of time

present naturally in ground water inness. both of which would benefitrequired for ,xater to move through
areas where surficial sediments oraquatic communities. Increased the aquifer system and discharge to
geologic formations are known toaquifer recharge also would benefit streams or wells. The success of

contain these constituents, water supply if the quality, of that monitoring strategies designed to
The restriction or cancellation ofrecharge is not impaired. Further-measure the effectiveness of stoma-

the use of some trace elements andmore. actions that prevent the losswater management, chemical-use
of forests and wetlands, especially’ management, and other land-man-synthetic organic compounds has

been effective in reducing their con-in riparian buffer areas, would alsoagement, development, and restora-
moderate the effects of develop- tion activities is reliant on incor-centrations in the environment, as

evidenced by their declining con- ment and provide improved habitatporating this understanding of the
centrations in lake-sediment cores,for native plants and animals, hydrologic system.

Population growth in the study Actions that would help to ensureFurthermore, stream quality, as
determined by fish-community area has resulted in an increasingsate and reliable sources of drinking
measures, improved from the 1970sreliance on surface-,a;ater and surfi-water into the future and to protect
to the 1990s largely as a result of cial ground-water sources for pub-stream habitats and aquatic commu-

lic and domestic supply. Currently,nities include t 1 ) adequate monitor-wastewater-treatment-plant
upgades implemented under provi-60 to 80 percent of the water sup- ing and assessment of water quan-
sions of the Clean Water Act. In ply in the study area is derived titv and quality.,, and biological
contrast, the concentrations of corn-from these sources. The Safe resources. (2) land-development and
pounds whose uses have not beenDrinking Water Act provides regu-watershed-management approaches
canceled, such as zinc and PAHs, latory oversights to maintain and that mitigate the effects of urbaniza-
continue to increase in urban lake monitor the quality of these vulner-tion on these resources, and (3) a
sediments as a result of their associ-able public-water supplies. Similarclose linkage of water- suppl.,,’ plan-
ation with increasing fossil-fuel useregulatory, oversights are not cur- ning and development with land-use
and vehicular traffic. In addition, rentlv in place for domestic I house-planning and watershed-manage-
findings from this study indicate holdl supplies, but results from merit strategies that favor improve-
that changes in the natural flow ofdomestic-well surveys in this studvment of water quality and quantity.,.
streams, habitat degradation, reduc-indicate that these systems are alsoGiven the prospect for continued

vulnerable to contamination, population gowth in the region, antion in biological diversity, and a
shift toward species more tolerant of The Glassboro ground-water- increased vigilance in terms of mon-
disturbance are associated with flow model indicates that nitrate itoring and assessment of water and
urban and suburban development, concentrations will increase signif-related resources likely is warranted.

icantlv over the next 50 years in
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Figure 34. New urban areas commonly are displacing agricultural and (or) forest land in the study area. Specifically, urban land
area has grown from 22 percent of the study area in the early 1970s to 33 percent in 1995, with a corresponding 11-percent
decrease in agricultural and forest land.

"The need of wholesome water for household consumption, as also good water for use in the arts, has prompted
many inquiries about the available sources from which steady and abundant supplies of such water may be had,

and the large number of these inquiries has demonstrated the necessity of gathering all of the facts relative to the

occurrence of waters on the surface and in the earthy and rocky beds under it... The importance of this question
of water supply to our citizens, most of whom are dependent upon public water-supply systems, and its intimate

relation to the general health, make it deserving of the time and space which has been allotted to it in this report.
The subject is a growing one and the conditions are so rapidl.9 changing that no report thereon can be considered

final The space here given to it is inadequate to its full discussion. It merely rounds out an epoch in the accumu-

lation of information therein for public use."

(Taken from the preface by John C. Smock, New Jersey State Geologist, in Cornelius C. Vermeule, 1894, Water
Supply---Water power, the flow of streams and attendant phenomena: Geological Survey of New Jersey Report,
v. 3,352 p.)
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DESIGN OF THE LONG ISLAND-NEW JERSEY STUDY

The LINJ study design focused on collecting data (table 6) that would add to current knowledge of contaminants
in water, sediment, and fish tissue and improve the understanding of their occurrence, their biological effects, and
the processes governing their occurrence and movement (Gilliom and others, 1995).

Samples of stream water (over a range of flow conditions) and stream ecology (once each year) were collected at
seven fixed sites (fig. 35a; basic and intensive, table 6). Samples for chemistry and ecology also were collected once at
45 synoptic sites (fig. 35b). Streambed sediments were sampled once at 14 sites (fig. 35a): samples of whole fish or
fish livers were collected at 8 of these sites. Sediment cores were collected once from four lakes (fig. 35a). Streambed
sediment and fish fillets were collected once for mercuu’ and methylmercury at four stream sites (fig. 35a).

" ---4~.~.~ EXPLANATION            ~ (~) (~ -~"~,~ EXPLANATION
"" ~         " -- Major stream - Major stream

--" ~ 4~" Lake-sedimentcoring (~) " ~ " Pesticide

4°°= __ ~ff~- ¯ BeOsediment 40~_- ~- VOC

-’~--. 0 20 MILES -’------ 0     20 MILES

39°~ 0 20KILOMETERS 3g~S.f 0 20KILOMETERS

Figure 35. Stream-sampling sites included (a) fixed sites, bed-sediment and mercury synoptic sites, and lake-sediment
coring sites, and (b) pesticide, VOC, and ecological synoptic sites.

Ground-water samples (taMe 6) a bwere collected from 220 wells in EX~*T~ON ~ 74°
surficial aquifers that are sources of

STUDY¯ UndevelooedWELLs IN GLASSBORO AREA"~M 75°
drinking-water supply. Monitoring /~ 4!o-

~ Agricultural 75~ ,

wells were installed in the Kirkwood-¯ Nowurban ~- ~" EXPLANATION ..~,
¯ Old urban ~ I,S~ ~Cohansey aquifer system underlying¯ P~b,,~,u~,~ 3~o "~, |~ ~_ ~ G,a,,~oro,,o~

30 new urban (less than 25 years old), ~l~’,,~k
20 old urban (greater than 25 years ~: ~.~f~l~i~ I. STUDY WELLS, BY AQUIFER~ New England I:mOroc~oldL 15 agricultural, and 13 undeve!- 7~s,i ~ ~ ~ " ~ ~.,on,~dro,~oped l~d-use settings ~d each well ~o ~ ¯ ~

~ Kir~d-Conanseywas sampled once (fig. 36a). Water- ~ ~~
¯ ~

quality data from these 78 wells, ,~ ~’:
from 30 deeper monitoring wells v ¯ ~ ~--
collocated with urb~ monitoring ~ ~ Oo ~ ~
wells, from 30 public-supply wells. ~ ~ . ~
and from 3 s~eams were used in a 3o, -~
modelin~ analysis of how conta~-0 s MILES - ~ -~

0 20 MILES

~ 0 20 KILOM~ERS
nants e~[e[ a~d ~ove t~ough the 0 5 KILOM~ERS

aquifer to water- supply wells and
Figure 36. Ground-water sampling sites included (a) land-use monitoring wellsstre~s. Domestic-supply wells were and public-supply wells and (b) domestic-supply (household) wells.sampled to assess water quality in

three major aquifer svstems~the ~rkwood-Cohansey aquifer system (30 wells) and the fractured-bedrock
aquifer systems of the New England (30 wells) and Piedmont (22 wells) Physiographic Provinces
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Table 6. Summary of data collection in the Long Island-New Jersey Coastal Drainages study, 1996-98
Study

compo- What data were collected and why Number and types of sites sampled Sampling frequency and

i nent period

Stream Chemistry

]7~!c-fixed Nutrients, suspended sediment, major ions, organic Includes 5 sites that represent typical urban, agricul-Monthly and storm events,
sites carbon, field parameters (streamfiow, dissolved tural, and/or mixed land-use basins--3 smaller 1996-98: flow and stream

oxygen, water temperature, pH, and specific basins that are indicative of an intensive urban resi- temperature measured hourly.
conductance), and 1 year of 87 pesticides and 85 dential (Saddle River), a developing urban (Stony
volatile organic compounds (VOCs). Fixed sites Brook), and an agricultural (Neshamc River) land

! measure how often and how much of a con- use and 2 larger basins (Passaic and R.aritan Rivers)
stituent is found, over time, due to different that integrate rmxed land uses. Dsalnage areas range
seasonal or land-use patterns, from 20 to 804 square miles (mi-’) in size.

Intensive- Same as above but sampled more for pesticides andIncludes 2 smaller ( 16---44 miz) sites. Bound Brook rep- Biweekly to monthly and storm
fixed VOCs. To determine how often and how much resents intensive urban residential/commercial land : events, 1996-98; flow, stream
sites of a constituent is found, over lime, due to dif- use in northern N.J. and Great Egg Harbor River rep- temperature, and specific con-

ferent seasonal or land.nse patterns, resents urban/mixed land use in the Coastal Plain. ductance measured hourly.
Long-term Same constituents as above. To determine changes Only 1 site, Raritan River at Queens Bridge (804 mi~’) Monthly, quarterly only for

site or U’ends in chemistry over time. that integrates mixed land uses in northern N.J. VOCs, 1999 to next cycle.
SynopUc Numents, organic carbon, suspended sediment, Includes 45 sites over a full range (gradient) of urban Once: VOCs in January 1997:

sites field parameters, 47 pesticides, and 85 VOCs land use (3-96 percent) and a range in drainage area pesticides/nutrients--most in
were sampled. To measure how much a con- :. from 16to 180rm2. June 1997 but somein Jurte
stituent changes, over the area, due to differ- 1998
ent land- or chemical-use patterns.

VOC- Field parameters and 85 VOCs were sampled. To Includes 11 sites within urban basins during winter Once during base flow in Janu-
source evaluate VOC sources within selected basins base-flow conditions and 3 sites within the Bound dry. 1997, 3 sites 4-6 times

i surveys for different flow conditions. Brook basin 4-6 times during a spring storm, during a storm in April 1998.

Ec

Stream Ecology, Fish Tissue, Streambed Sediments, and Lake Sediments
Ec 3logical Algal. benthic-invertebrate, and fish communities Includes 7 sites that are collocated with the 7 chemistry Single stream reach (200--400

fixed and the condition of stream habitat sampled. To fixed sites. Two of the 7 sites also had 2 additional" meters) once each year in
sites measure how much the communities vary due samples upstream and downstream from these fixed Auzust-October 1996-98:

to land-use patterns, location, and time. sites, multiple reaches only in 1998.
9logical Same as stream ecology fixed sites above except Includes 43 sites that are collocated with the chermsta3’ Single reach, only once. most in
~vnoptic reduced stream habitat and fish collected only at synoptic sites over a full range of urban land use (3- August-October 1996:

tl
~[tes selected sites. To measure how much the corn- 96~percent). Drainage area ran~zed from 16 to 180 Coasud Plain sites in 1997-

mnnities differ due to land use. mi~. Ftsh data collected at 16 sqtes. 98.
eambed- Organochlorine pesticides and other hydrocarbons, Includes 14 bed-sediment and 8 tissue sites--7 sites Once in September~)ctober
~edi- in sieved sediments and whole fish tissue. Trace that are collocated with the 7 chemistry fixed sites 1997.
aaent and elements in sieved sediments and fish livers. To and, to complement existing data, also with the syn-
~sh ds- measure how much a constituent changes due optic sites, 7 sites for bed sediment and 1 for tissue.
iue sites to different land- or chemical-use patterns.
:e-sedi- Organochlorine pesticides, other hydrocarbons, and Includes 4 lakes. From least to most developed water-Once in September 1997.
"nent trace elements at multiple depths in cored sedi- shed--Clyde Po~ Reservoir (undeveloped), Pack-
:oring ments. To determine the changes (trend) In anack Lake (urban residential), Orange Reservoir

I dtes
basin inputs over time due to different land- (urban residential and commercial), and Newbridge
or chemical-use patterns. Pond (urban residential and commercial).

Mercury . Mercury, methylmercury, and acid-volatile sulfides Includes 4 stream sites over a range in land use as part Once in July 1997.
svnopuc in bed sedment and fish fillets. To evaluate fac- of a larger national mercury synoptic survey. From

i sites tot’s for mercury occnrrence and methylation least to most urban--Muddy Run (agriculture), and

!
potential nationwide. Passaic, Great Egg Harbor, and Swan Rivers.

Land-use
Ground-Water Chemistry

Nutrients, major ions, organic carbon, field parame- Installed 78 monitoring wells 10 feet below the water Once in fall 1996.monitor- ters, 85 VOCs, 106 pesticides. To measure the table underlying new urban (< 25 years), old urban
!

ing-well effects of land use on shallow ground-water (> 25 years), agncuhural, and undeveloped land-use
[ surveys quality, settings in the Kirkwood-Cohansey aquifer system
I of the 400-mi2 Glassboro study area, N.J.
"~low-path Same as land-use surveys above except 47 pest]- Installed 30 momtoring wells 40-50 feet below the Once in fall 1997.monitor- cades. To evaluate the quality of ground water water table, collocated with 30 of the urban land-use

ing wells recharged in urban areas 10-20 years ago. monitoring wells.
[Household Same as land-use surveys plus some trace elementsIncludes 82 household Idomestic) wells in 3 major Once: New England and Pied-I (domes- (reduced to 87 pesticides: Piedmont, 47 pesti- aquifer systems: 30 wells in the New England, 22 in mont in 1997. Kirkwood-tic) well cides). To measure water quality representa- the Piedmont fractured bedrock aquifers, and 30 in

surveys tire of major aquifer subunits, the Kirkwood-Cohansey aquifer system.
Cohansey in 1998.

Commu- Same as land-use surveys. Used in a modeling anal-Includes 30 commuruty (publicl-supply wells in the Once in 1997 or 1998.nity sup- ysis, along with land-use survey, flow-path sur- Glassboro area (Kirkwood-Cohansev aquifer svs-
ply well vev and stream data. To better understand how tern). " "

~ survey contaminants enter and move through the
aquifer to water-supply wells and streams.
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GLOSSARY

The terms in this glossary were compiled from numerous systems required to protect the public welfare: guide-
sources. Some definitions have been modified and lines have no regulato~ status and are issued in an
may not be the only valid ones for these terms, advisory, capacity.

Ecological synoptic study--A short-term investigation to
Algae--Chlorophyll-bearing nonvascular, primarily aquatic measure the differences in biologic communities,

species that have no true roots, stems, or leaves: most within all or part of a study area. due to different fac-
algae are microscopic, tors, such as land uses or contaminant sources.

Aquatic-life criteria--Water-quality guidelines for protec- Flow path--An underground route for ground-water move-
tion of aquatic life. Often refers to U.S. Environmental ment. extending from a recharge area to a discharge
Protection Agency water-quality criteria for protection area or point such as a shallow s~xeam or pumping well.
of aquatic organisms. See also Water-quality standards.FIowpath survey--Collection of data from a network of

Aquatic invertebrates--Insects, worms, crayfish, snails, wells in an area to study the relations among land-use
clams, and other organisms without a backbone that live practices, ground-water flow, and contaminant occur-
in, on, or near lakes, streams, rivers, or oceans, fence and transport. These surxevs are conducted in the

Aquifer--A water-bearing layer of soil, sand, gravel, or area of one of the land-use surveys.
rock that will yield usable quantities of water to a well.    Human health advisory---Guidance provided by U.S. Envi-

Base flow--Sustained, low flow in a stream: ground-water         ronmental Protection Agency. State agencies or scien-
discharge is the source of base flow in most strdams, tific organizations, in the absence of regulato~~ limits,

Basic-fixed site--A site on a stream where streamflow and to describe acceptable contarmnant levels in drinking
water-quality data are collected to measure how often water or edible fish.
and how much of a constituent is found, over time. dueIndex of Biotic Integrity (IBI)--An aggregated number, or
to different seasonal, hydrologic, or land-use patterns, index, based on several measures of a fish community

Basin--See Drainage basin, that provides an assessment of biological conditions.
Bed sedhnent--The material that temporarily is stationa~’Indicator site--Stream sampling site located at an outlet of

in the bottom of a stream or other watercourse, a drainage basin with relatively homogeneous land use
Benchmark site--See reference site. and physiographic conditions: drainage areas range
Best management practices (BMPs)--Land-use practices from 20 to 200 square miles.

that are effective and practical ways of preventing or Integrator or mixed-use site--Stream sampling site located
reducing nonpoint-source pollution, at an outlet of a drainage basin that contains multiple

Blue-baby syndrome--A condition that can be caused by environmental settings. Most integrator sites are on
ingestion of high amounts of nitrate, resulting in the major streams with relatively large drainage areas.
blood losing its ability to effectively carry oxygen. Intensive-fixed site~A basic-fixed site at which sampling
Most common in young infants and elderly people. - frequency is increased during selected seasonal periods.

Confined aquifer--An aquifer that is completely filled with
Intolerant species--Species that are not adaptable to human

water under pressure and that is overlain by material alterations to the environment and thus decline in num-
that restricts the upward movement of water, hers where human alterations occur.

Contamination--Degradation of water quality compared toLand-use survey---Collection of data from a network of
original or natural conditions due to human activity, shallow wells in an area having a relatively uniform

Contributing area--The area in a drainage basin that con- land use. These studies have the goal of relating the
tributes water to streamflow or recharge to an aquifer,          quality of shallow ground water to land use.

Denitrification--A process by which oxidized forms of       Leaching--The removal of materials in solution from soil or
nitrogen such as nitrate (NO3) are reduced to form rock to ground water: refers to movement of pesticides
nitrites, nitrogen oxides, ammonia, or free nitrogen,

or nutrients from land surface to ground water.
commonly brought about by the action of bacteria and Major ions---Constituents commonly present in water at
usually resulting in the los of nitrogen to the air.

concentrations exceeding 1.0 rmlli,~ram per liter. Gener-Drainage basin--The portion of the surface of the Earth ~
ally includes the cations calcium, magnesium, sodium,

that contributes water to a stream through overland run- and potassium: the anions, sulfate, chloride, fluoride.
off, including tributaries and impoundments,

and nitrate: and those constituents contributing to alka-Drinking-water standard or guideline--A threshold con-
linity, most generally bicarbonate and carbonate.centration of a chemical constituent or compound in a

Maximum contaminant level (MCL)--Maximum permis-public drinking-water supply, designed to protect
sible level of a contarmnant in water that is delivered tohuman health. As defined here, standards are U.S. Envi-
any user of a public water system. MCLs are enforce-ronmental Protection Agency regulations that specify
able standards established bv the U.S. Environmentalthe maximum contarmnation levels for public water
Protection Agency.
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Metabolite--A substance produced as the result of the deg-
species relative to nearby uplands.radation of another compound.

Runoff--Excess rainwater or snowmelt that is transported to
.Milligrams per liter (mg/L)---A unit expressing the con- streams by overland flow, tile drains, or ground water.

centration of chemical constituents in solution as Sorption--General term for the interaction (binding or asso-
weight (milligrams) of solute per unit volume (liter) of

clarion) of a solute ion or molecule with a solid.water: equivalent to one part per million. One thousand
Species diversity--An ecological concept that incorporates

micrograms per liter equals 1 mg/L. both the number of species in a particular sampling area
Minimum reporting level (MRL)--The smallest measured and the evenness with which individuals are distributed

concentration of a constituent that may be reliably among the various species.
reported as a result of use of a given analytical method.Species (taxa) richness--The number of species (taxa)

Nonpoint source---A source that cannot be defined as origi-
present in a defined area or sampling unit.

hating from discrete points such as pipe discharge. Subunit survey--Collection of data from a network of wells
Areas of fertilizer and pesticide applications, atmo-

in a major aquifer system, based primahly existing
spheric deposition, manure, and natural inputs from wells and on data collected in other programs.
runoff are types of nonpoint sources. Synoptic site--A site sampled during a short-term investi-

Nutrient--Element or compound essential for animal and
gation to measure differences in water quality, within

plant growth. Common nutrients in fertilizer include all or part of a study area. due to different factors, such
nitrogen, phosphorus, and potassium, as land uses or contaminant sources.

Organochlorine compound--Synthetic organic com-
Threshold effect level (TEL)--Concentration of a contami-

pounds containing chlorine. Examples include orga- nant above which adverse biological effects are
nochlonne insecticides, polychlorinated biphenyls, and

expected to occur rarely.some solvents containing chlorine. Tolerant species--Those species that are adaptable to Itoler-
Organochlorine insecticide--Organic insecticides contain-

ant of) human alterations to the environment and often~ng a high percentage of chlorine. Includes dichlo-
increase in number when human alterations occur.

rodiphenylethanes (such as DDT), chlorinated Trace element--An element found in only minor amounts
cyclodienes (such as chlordane), and chlorinated ben-

(concentrations less than 1.0 milligram per liter) inzenes (such as lindane). Use of most organochlorine
water or sediment: examples include arsenic, cadmium,

insecticides was banned because of their carcinogenic-
chromium, copper, lead, mercury, nickel, and zinc.

ity, tendency to bioaccumulate, and toxicity to wildlife.Unconfined aquifer--An aquifer wl~ose upper surface is a
Physiography--A description of the surface features of the

water table. See confined aquifer.
Earth, with an emphasis on the origin of landforms. Unconsolidated deposit--Deposit of loosely bound sedi-Point source--A source that originates from a discrete loca-

ment that typically fills topographically low areas.tion such as discharge pipe or ditch, well, concentrated
Urban gradient study--A study designed to measure phys-

livestock operation, leaky tank, or floating craft,
ical, chemical, and biological responses along gradientsPolychlorinated biphenyls (PCBsI--A mixture of chlori-
of urban land-use intensity and identify the factors most

hated derivatives of biphenyl, marketed under the trade
responsible for controlling water-quality conditions.name Aroclor. PCBs were used in transformers and

Volatile organic compounds (VOCs)--Organic chemicals
capacitors for insulating purposes and in gas pipeline

that have a high vapor pressure relative to their watersystems as a lubricant. Further sale for new use was
solubility. VOCs include components of gasoline, fuelbanned by law in 1979.
oils, and lubricants, as well as organic solvents, furm-Polycyclic aromatic hydrocarbon (PAH)--Organic corn-
gants, some inert ingredients in pesticides, and some

pounds with a fused-ring aromatic structure. PAHs
by-products of chlorine disinfection.result from incomplete combustion of organic carbon,

Water-quality standards--State-adopted and U.S. Envi-municipal solid waste, and fossil fuels, as well as from
ronmental Protection Agency-approved ambient stan-uncombusted coal and oil products,
dards for water bodies. Standards include the use of theProbable effect level (PEL)--Concentration of a contami-
water body and the water-quality criteria that must benant above which adverse biological effects are
met to protect the designated use or uses.expected to occur frequently.

Watershed--See Drainage basin.Recharge---Water that infiltrates the ground and reaches the
Water table--The point below land surface where ground

saturated zone or aquifer,
water is first encountered and below which the earth isReference site---A site whose contributing area is minimally
saturated. Depth to a water table varies widely.

disturbed, such as forest and other natural areas. Water year--The continuous 12-month period, October IRiparian--Areas adjacent to rivers and streams with a high
through September 30, designated bv the year in whichdensity, diversity, and productivity of plant and ammal
it ends. September 30. 1980 is the "1980" water year.
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APPENDIX--WATER-QUALITY DATA FROM THE LONG ISLAND-
NEW JERSEY COASTAL DRAINAGES IN A NATIONAL CONTEXT
For a complete view of Long ~stand - New Jersey Coastal Drainages data and for additional information about specific benchmarks used, v~sit our Web site
http://water.usgs.govinawqaJ. Also visit the NAWQA Data Warehouse for access to NAWQA data sets at http://~nfotrek.er.usgs.gov/wdbct~nawqa/nawqa.home

This appendix is a summary of chemical concentrations Pesticides in water--Herbicides
and biological indicators assessed in the Long Island - Study-unit frequency of dete¢tion in perce~t
New Jersey Coastal Drainages. Selected results for this National freauency of detect,on ,n percent Study-un,t sample

Study Unit are graphically compared to results from as
many as 36 NAWQA Study Units investigated from 1991 to __

1998 and to national water-quality benchmarks for human
health, aquatic life, or fish-eating wildlife. The chemical and
biological indicators shown were selected on the basis of
frequent detection, detection at concentrations above a

Atrazine (AAtrex, Atrex, Atred, Gasaprim)national benchmark, or regulatory or scientific importance.
96 86 [The graphs illustrate how conditions associated with each

land use sampled in the Long Island-New Jersey Coastal
Drainages compare to results from across the Nation, and
how conditions compare among the several land uses. Cyanazine (Bladex, Fortrol)
Graphs for chemicals show only detected concentrations " ~ ~" ~ I
and, thus, care must be taken to evaluate detection I
frequencies in addition to concentrations when comparing
study-unit and national results. For example, alachlor
concentrations in Long Island - New Jersey streams 2,4-D (Aqua-Kleen, Lawn-Keep, Weed-B-Gone)
draining mixed land-use areas were similar to the national ~ ~------~
distribution, but the detection frequency was much higher
(83 percent compared to 45 percent).

DCPA (Dacthat, chlorthal-dimethyl) " "*
CHEMICALS IN WATER
Concentrations and detection frequencies, Long Island - New
Jem~y C~ml Dt~In~es, l~6-~,---Detection sensitivity varies
among chemicals and, thus, frequencies are not directly comparable
among chemicals 0

Deethylatrazine (Atrazine breakdown product) " **¯ Detected concentration in Study Unit
6~, ~8 Frequencies of detection, in percent. Detection frequencies 6~ 62 ~

were not censored at any common reporting limit¯ The left-
hand column is the study-unit frequency and the right-hand
column is the national frequency 2

-- Not measured or sample s~ze less than two Dinoseb (Dinosebe)
~2 Study-unit sample size. For ~und water, the number of r

sample~ is equal to the number of ~lls sampled

N~lonal ranges of ~ �onc~tmtlone, by Isnd use, In 36 oNAWQ~ Study Unltl, 1991.-9~.--Ranges include o~ly samples
in which a chemical was detected Metolachlor (Dual, Pennant)

Streams in agricultural areas
Strearns in urban areas
Streams and rivers draining mixed land uses
Shallow ground w~er in agriouiturel areas
Shallow ground water in urban areas Prometon (Pramitol, Princep)

IIIII Major aquifers

National water-quality benchmarks 9 5

National benchmarks include standards and guidelines related to Simazine (Pnncep, Caliber 90)
drinking-water quality, cnteda for protecting the health of aquatic life, and
a goal for preventing stream eutrophmatJon 0ue to phosphorus. Sources
include the U.S. Environmental Protection Agency and the Canadian
Council of Ministers of the Environment

I Drinking-water quality (al:~lie~ to ground water and surface water)

I Protection of aquatic life (applies to surface water only) o ooot 0 o0t 0 ot
I Prevention of eutrophication in streams not flowing directly into CONCENTRATION. IN MICROGRAMS PER L’.TER

lakes or ~mpoundments

* No benchmark for drinking-water quality * Seven samples were coltecteO at Nesr~amc Raver at Reav=lle. N J.. an agricultural

** NO benchmark for protection of aquatic life met See pages 18-20 for a Oiscusmon ot Dest=ocle findings
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Other herbicides detected §~u~v-=n~ !recJuency of detection, in dercent
Acetochlor (Harness Plus, Surpass) * ** i    National freauency of detection, in Dencent Study-unil samote s~ze

AcifluorfenBenfluralin (Balan,(Blazer’ Benefin,Tackle 2S)Bonalan)** * "* L -_-- ’Diazinon’(Basudin,~ Diazatol,~ Neocidol,’ Knox 0ut)’
Bentazon (Basagran, Bentazone) 5 ; ~ 0 - - .~ ~ !Bromacil (Hyvar X, Urox B, Bromax) ~ 39 I"Butylate (Sutan +, Genate Plus, Butilate) "* 0 : *~Dicamba (Banvel, Dianat, Scotts Proturf) 0 2 ~ I 50
Diuron (Crisuron, Karmex, Diurex) "* :: 2 ~ I
EPTC (Eptam, Farmarox, Alirox) * **

Dieldrin (Panoram D-31, Octalox, Compound 497/Fenuron (Fenulon, Fenidim) * **
5 ~ ;Fluometuron (Fto-Met, Cotoran) "" z ~Linuron (Lorox, Linex, Sarclex, Linurex, Afalon) " ~

’~=~" II
MCPA (Rhomene, Rhonox, Chiptox) : O " _,..~_~
Metribuzin (Lexone, Sencor) 2 ~ 5 ~ ---~- ~ ~
Napropamide (Devrinol) " ** " :" ~ 78
Norflurazon (Evital, Predict, Soticam, Zorial) " ** gamma-HCH (Lindane, gamma-BHC)Pendimethafin (Pre-M, Prowl, Stomp) " "°
Picloram (Grazon, Tordon) :
Propachlor (Ramrod, Satecid) ** ~ ~
Propan (Stam, Stampede, Wham) * "* 0 : I2,4,5-TP (Silvex, Fenoprop) *°

£’ : ~ lTebuthiuron (Spike Tebusan)
Terbacit (Sinbar) "" Parathion (RoethyI-P, Alkron, Panthion. Phoskil) "
Trifluralin (Treflan, Gowan, Tri-4, Trific) ¯

Herbicides not detected
Bromoxynil (Buctril. Brominal) "
Chloramben (Amiben, Amilon-WP, Vegiben) **
Clopyratid (Stinger, Lontrel, Transline) * *"

I I ,2,4-DB (Butyrac, Butoxone, Embutox Plus, Embutone) * "*
Dacthal mono-acid (Dacthal breakdown product) " "" 0 OOOl 0.ool 0.01 0.1 1 10 1o0 10oo
Dichlorprop (2,4-DP, Sedtox 50. Lentemul) "** CONCENTRATION. IN MICROGRAMS PER LITER
2,6-Diethylaniline (Alachlor breakdown product ) " °"
Ethalfluralin (Sonalan, Curbit) * "* t Seven samD}es were collected at Neshanic River at Reawlie, N.J_ an agncultural
MCPB (Thistrol) * "* s~te. The requirement of having a mm~mum of 6-months of data. however, was not
Molinate (Ordram) " *" met. See pages 18-20 for a discussion of pesticide findings
Neburon (Neburea, Neburyl, Noruben) * **
Oryzatin (Sutflan, Dirimal) * **
Pebuiate (Tillam, PEBC) * "*
Pronamide (Kerb, Propyzamid) ** Other insecticides detected
Propham (Tuberite) ** Aldicarb (Temik, Ambush, Pounce)
2,4,5-T "* Aldicarb sulfoxide (Aldicarb breakdown product)
Thiobencarb (Bolero, Saturn, Benthiocarb) * ** Carbofuran (Furadan, Curaterr, Yaltox)
Triaflate (Far-Go, Avadex BW, Tri-allate) " Fonofos (Dyfonate, Capfos, Cudgel, Tycap) *"
Triclopyr (Garlon, Grandstand, Redeem, Remedy) * "* Malathion (Malathion)

Methomyl/Lanox Lannate, Acinate) ""
Terbufos (Contraven, Counter, Pilarfox) *"

Pesticides in water--Insecticides Insecticides not detected
Aldicarb sulfone (Standak, aldoxycarb)

/Study’unit frequency of d~ec~lon, in I~encent Disulfoton (Disyston, Di-Syston) "*
/ N, at~onal freq ......

, el erect,on, in percen! Study-unit samDles,ze~ E t hop roD (Mocap, Ethop rophos) " "*~ ~ ~ ~
L

alpha-HCH (alpha-BHC, alpha-lindane) *"Azinphos-methyl (Guthion, Gusathion M) * 3-Hydroxycarbofuran (Carbofuran breakdown product) * **
2 1 9~ Methiocarb (Slug-Geta, Grandstam, Mesurol) " **
0 2 36 Methyl parathion (Penncap-M, FolidoFM) **
0 ~ =5 Oxamyl (Vydate L. Pratt) ""

c~s-Permethrin (Ambush, Astro, Pounce) * **
Phorate (ThimeL Granutox, Geomet, Rampart) " "*

Carbaryl (Cart)amine, Denapon, Sevin) Propargite (Comite, Omite, Ornamite) " **
1- 9

I I
Propoxur (Baygon, Blattanex, Unden, Proprotox) " *"

52 ~6 -- - I I I I
36

6 2 ~ 503 ~ ~ 7~ Volatile organic compounds (VOCs) in ground water
Chlorpynfos (Brodan, Dursban, Lorsban)                                       These graphs reoresent data from 16 Study Units, samoled from 1996 to 1998

32 31

0 <~          ~.                                 7~        _L _._ 1,2-Oibr~mo-3-chloropropane (DBCP Nemagonl

p,p’-DDE
t 8
~ 2

35               0    "~                    ,~.                                              !5

0.0001 0.001 001 01 1 10 100 1.000 CONCENTRATION IN MICROGRAMS PER LITER

CONCENTRATION. IN MICROGRAMS ~ER LITER

Water-Quality Data in a National Context 35

R0027303



~,.~n,l ~re~uency ol detection, in percent VOCs not detected
Nahonai frequency of detection in deK:ent Study-unit sample slze~ Bromobenzene (Phenyl bromide)

~ ~ ~ ~ ~ ~ ~ j Bromochloromethane (Methylene chlorobromlde)
Methyl tert-butyl ether (MTBE) ~’ Bromoethene (Vinyl bromide)

Bromomethane (Methyl bromide)
3-Chloro-l-propene (3-Chloropropene)

~--,~ I J 5 1 -Chloro-2-methylbenzene (o-Chlorctoluene)

-.,~.~,~ ~- ~. ~,
., r

57~
1-Chloro-4-methylbenzene (p-Chlorotoluene)

~. . . ,~ ,~-e.~.,~. "[,~ 1,2-Dibromoethane IEthylene dibromide. EDB/
Dibromomethane (Methylene dibromidel

Trichloroethene (TCE) trans-1,4-D ch oro-2-butene ((Z)-1,4-Dichioro-2-butene)
trans-1,2-Dichloroethene ((E)-1,2-Dichforo~henet
2.2-Dichloropropane "

: ~.,..,..~..~.}~ _,’ 5 1,3-Dichloropropane (Trimethylene dichlonde)
50 trans-1,3-Oichloropropene ((E)-l,3-Dichloropropene)~ - .~ e~ ~. ~. o ~ 79 cis-l,3-Dichloropropene ((Z)-l,3-Dichloropropene)

1,1 -Dichloropropene
Trichloromethane (Chloroform) Ethyl methacrylate

Ethyl ten-butyl ether (Ethyl-t-butyl ether (ETBE))
Hexachlorobutadiene

¯ ~= ~ : o" e- ~,~ .~..-.~.-.-- i5 1,1,1,2.2,2-Hexachloroethane (Hexachloroethane)
! ~ ~ ~ 50 2-Hexanone (Methyl butyl ketone (MBK)), -- - ,N~e~ ~ ~ -~- 7~

Methyl acrylonitrile *
I I I I i I Methy!-2-methacrylate (Methyl methacry~atel

0 0o~ 0.ot 0.t ~ ~0 ~0o ~,0o0 .10,0oo 4-Methyl-2-pentanone (Methyl isobutyl ketone (MIBK))
Methyl-2-propenoate (Methyl acrylate)

CONCENTRATION, IN MICROGRAMS PER LITER                     2-Propenenitrile (Acrylonitrile)

~. 1,2.2-Tet rachloroethane
1,1,1.2-Tetrachloroethane
~ .2,3,5-Tetramethylbenzene (Isodurene)

Other VOCs detected 1,2,4-Trichlorobenzene
tert-Amylmethylether (tert-amyt methyl ether (TAME~) " 1,2,3-Trichlorobenzene
Benzene 1,1,2-Trichloroethane (Vinyl trichloride)
Bromod~chloromethane (Dichtorobromomethane) 1,2,3-Trichioropropane (Allyt trichloride)
2-Butanone (Methyl ethyl ketone (MEK)) * ~ ,2,3-Trimethylbenzene (Hem~mellitenel "
n-Butylbenzene (1-Phenylbutane) *
sec-Butylbenzene *
ter~’-Butylbenzene"
Ca~on disulfide *
Chlorobenzene (Monochlorobenzene) Nutrients in waterChlorodibromomethane (Dibromochloromethane)
Chloroethane (Ethyl chloride) " S~udy-unlt frequency of detection, in percerl~
Chloroethene (Vinyl chloride) | Na,~onal frequency of detection, in percent
Chloromethane (Methyl chloride)

11,2-Dichlorobenzene (o-Dichlorobenzene) Ammonia, as N1,3-Dichtorobenzene (m-Dichlorobenzene) 5.,~1,4-Dichlorobenzene (p-Dichlorobenzene)
Dichlorodifluoromethane (CFC 1 2. Freon 12) ~ 2 7
1.2-Dichloroethane (Ethylene dichloride) ~ ~
1 ,! -Dichloroethane (Ethylidene dichloride) * ~ ~

1 ,i-Dichloroethene (Vinylidene chloride)
cis-1,2-Dichloroethene ((Z)-1,2-Dichloroethene) Dissolved ammonia plus organic nttrogen,
Dichtoromethane (Methylene chloride) 100
1,2-Dichloropropane (Propytene dichloride) 9 ~
Diethy~ ether (Ethyl ether) * ~ 0 0

Diisopropyl ether (giisopropylether (DIPE)) * ~1,2-Dimethytbenzene (o-Xylene) 5 2~ -.~P ~,~---~-
1,3 & 1,4-Dimethylbenzene (rm&p-Xylene)
1-4-Epoxy butane (Tetrahydrofuran, Diethylene oxide) * Dissolved nitrite plus nitrate, as N
Ethenylbenzene (Styrene) 95 95
1-Ethyl-2-methylbenzene (2-Ethyltoluene) " i~
Ethylbenzene (Phenylethane)

100 81Iodomethane (Methyl iodide) * 96
IsoprowIbenzene (Cumene) " 86 71
p-lsopropyltoluene (p-Cymene) *
Methylbenzene (Toluene) Orthophosphate, as P *
Naphthalene 79g2 72
2-Propanone (Acetone) * 9 7
n-Propylbenzene (Isocumene) " 7
Tetrachloroethene (Perchloroethene) I ~
Tetrachloromethane (Carbon tetrachloride) ~8
1,2,3,4-Tetramethylbenzene (Prehnitene) "

Total phosphorus, as PTribromomethane (Bromoform)
9 01,1,2-Trichloro-!,2.2-trifluoroethane (Freon 113) * ~2

1. ~. 1-Trichtoroethane (Methylchloroform) 100 88
Trichlorofluoromethane (CFC 11. Freon 11)
1,2,4-Trimethylbenzene (Pseudocumene) *
1,3,5-Trimethylbenzene (Mesitylenet "
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Dissolved solids in water
CHEMICALS IN FISH TISSUE

Study-unit frequency of detect,on in percent AND BED SEDIMENT
~ ~ ~ ~ ~ ~ Concentrations and detection frequencies, Long Island - New
Dissolved solids * *" ._L. Jersey Coastal Drainages, 19~-98~Detection sensitivity varies

i 0o i dO ~ 28 among chemicals and, thus, frequencies are not directly comparable99 100 260L00 L00 ~ 63 among chemicals. Study-unit frequencies of detection are based on

100 10o ~ ;~
small sample sizes; the applicable sample size is specified in each

:0o 100 ~- ~ 3c graph

¯ Detected concentration in Study Unit

OOOl OOl Ol 1 lo loo 1.oo0 lo.ooo lOO.OOO 66 38 Frequencies of detection, in percent. Detection frequencies

CONCENTRATtON. IN MILLIGRAMS PER LITER were not censored at any common reporting limit¯ The left-
hand column is the study-unit frequency and the right-hand
column is the national frequency

Trace elements in ground water Not measured or sample size less than two

Stu3y-unit frequency of Oetection. in percent 12 Study-unit sample size
National frequency of detection, in percent Study*unit sample size

’ L Arsenic ’ ~ ~ I
National ranges of concentrations detected, by land use, in 36

-- _.L_ NAWQA Study Units, 1991-98~Ranges include only samples
~n which a chemical was detected

Fish ~ssue from streams in agncultural areas
- 58 2 Fish tissue from streams in urban areas

3 7 ~ -- ..-- ,’9 Fish tissue from streams draining mixed land uses

Uranium .......... Sediment from streams in agncultural areas
--~ Sediment from streams in urban areas

........ Sediment from streams d~ning mixed land uses

-̄ 6~ ..... ~ " " I ...... 0 2s     so    25
~ ;

3335 ~,,,..~ ,., <~.- ;~" ~
0 ~ercent percent percent

I I I I I I National benchmarks for fish tissue and bed sediment
O.Ol o 1 1 lO lOO t .ooo 1 o,ooo ~ oo.ooo National benchmarks include standards and guidelines related to

CONCENTRATION. IN MICROGRAMS PER LITER criteria for protection of the health of fish-eating wildlife and aquatic
organisms. Sources include the U.S. Environmental Protection Agency,r ’ ’ ~ ’ ~ other Federal and State agencies, and the Canadian Council ofRadon-222
Ministers of the Environment

Protection of fish-eating wildlife (applies to fish tissue)
- - 99

"~’~’~’~

O I Protection of aquatic life (applies to bed-- leo ...... ~ ....... 0 sediment)100 97 ,e 27
No benchmark for protection of fish-eating wildlife

O.Ol     o 1      1       lO      too    1.ooo lo.ooo lOO.OOo                 -* No benchmark for protection of aquatic life
CONCENTRATION. ~N PICOCURIES PER LITER

Other trace elements detected
Chromium
Leac~ Study-unit frequency of detection, in peroent
Selenium --Nati°nal Ire~uency of Oet~tlon, in percent Study-unit ~mDle size

~~     o,p’+p, pCDDD (sum of o,p~DDD and p,p~DDD)
Trace elements not detect~

1 ~ 6 6 9 ~CaOmlum ~00 ~ =

iO0 20              ~

Or~a.oehlorine~ in fimh tissue (whole bod~) #,p~DDE’-

Total Chlordane (sum of 5 chlordanes)
~ o,p’+p,p~DDE (sum of o,D:DDE an~ p,p~DDE) "

100 56 ~ ~ 2 100 £2
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i Nai~onai frequency of detection, in i~ercent Stuoy-un,t sample s~ze gamma-HCH (Lindane, gamma-BHC, Gammexane) "
I ~ ~ ’ ’ TotaI-HCH (sum of alpna-HCH, beta-HCH, gamma-HCH, and delta-,-tCH~ ""

~_ ~ o.p.p.p~DDT (sum of o,p~DDT’and p,p’-~DT) * ~ Isodrin (Isodnne. Compound 711) " "*
:~6

~ ~ =’~ p,p-Methoxychlor (Marlate, methoxychlore) * "*
:0~ ~9 ¯ ~ o.p~Methoxyc~lor " "*

: ~ I .. . cis-Permethrm (Ambush. Astro, Pounce~ " "*

~ c~ ,,~~ ~" ~-- ~~                  ¯ . trans-Permethrin (Ambush. Astro. Pounce~ "                                                                                                                       ""
"" Toxaohene (Camphechlor, Hercules 3956"~ " -

Total ODT (sum of 6 DDTs) **
:~ ~.~° ~ " ...... ~=~,, ...... " Semivolatile organic compounds (SVOCs)
:0~ ~ ~ ~ - - in bed sediment

D~eldnn (Panoram D-31, Octalox). ~1 ~ ~
~ ~. ~-- " ~ __ Acenapht~ene

:0c, ~

Dieldrm+atdrin (sum of gieldrin and aldrin) **

HeBtachlo~ epoxi~e (He~tachlor meta~otite) "
8 ~ i . Anthraquinone "*

Heptachlor~heptachlor epoxide ""
:~ 9 ~-~ . Benz[a]anthracene

Hexachlorobenzene (HCB) ""
-- 8

~ I

: Benzo[a]pyrene
50

Total PCB ~
9H-Carbazole ""
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A COORDINATED EFFORT

Coorchnation with agencies and organizations in the Long Island-New Jersey Coastal Drainages was integral to
:re success of this water-quality assessment. We thank those agencies and organizations who allowed their
employees to serve as members of our liaison committee.

Federal agencies New York City Department of Environmental Protec-
,National Park Service tion
~ S Department of Agriculture-Natural Resources Ocean County Health Department

Conservation Service Suffolk County Department of Health
L; S Environmental Protection Agency Suffolk County Water Authority
U S F,sh and Wildlife Service
U S Forest Service Universities

Rutgers University
State agencies Stony Brook University
New Jersey Department of Agriculture
,New Jersey Department of Environmental Protection Other public and private organizations
New Jersey Geological Survey Farm Bureau of Long Island and New Jersey
New Jersey Pinelands Commission Hackensack Meadowlands Development Committee
,’4ev,, York Department of Environmental Conservation New Jersey State Soil Conservation Committee
New York Geological Survey New Jersey Water Resources Research Institute

Passaic River Coalition
Local and regional agencies Rutgers Agricultural Extension Service
Hunterdon County Planning Board The Nature Conservancy, L.I. Chapter
Long Island Regional Planning Board Upper Raritan Watershed Association
Nassau County Department of Public Works

We thank the following individuals and their agency or organization for contributing to this study.

John Curran (New Jersey Geological Survey), Glenn Berwick, and David Kraemer (USGS) provided monitoring-
well-drilling services. Robert Daniels (New York State Museum) validated and vouchered unusual fish specimens.
Robert Zampella (New Jersey Pinelands) provided helpful input throughout the study. Timothy Dunne (Natural
Resource Conservation Service) assisted with historical fish sampling site location and validation. James Kurten-
bach (USEPA) and Lisa Barno, Alan Korndoerfer, Walter Murawski, and Paul Olsen (NJDEP) contributed biological
and other information for retrospective assessments. Christopher Millard (Maryland Department of Natural
Resources) assisted with barge and backpack electrofishing and fish identification. Edward Callender, Peter Van
Metre, Michael Dorsey, Kathryn Conko, Craig Weiss, and Timothy Wilson (USGS) led and (or) assisted in the lake-
sediment coring. David Krabbenhoft and William Brumbaugh (USGS) provided laboratory analyses and interpreta-
tion of mercury data. David Armstrong (USGS) assisted with total station analyses for habitat characterization.
Ronald Baker. Thomas Barringer, Karen Beaulieu, Eric Best, Ann Chalmers, Michael Deluca. Charles Donovan,
Rose Eppers, Bonnie Gray, Tamara Ivahnenko, Jonathan Klotz, Mathew Lahvis, Joel Murray, Timothy Oden,
Melissa Riskin, Kristin Romanok, Nicholas Smith, Zoltan Szabo, Steven Tessler, and Robert Winowitch (USGS),
Dean Bryson, Thomas Miller, and Victor Poretti (NJDEP), Harold Campbell (NSF International, Mich.), Michael
Chadwick, Adam Kustka. Diane Salkie, and Thuan Tran (USEPA, Region II) all assisted with collection, compila-
tion, and (or) analysis of the data to some degree. Many genuinely interested people, landowners, and organiza-
tions helped locate and provide access to data and sampling sites. The District publications unit. especially William
Ellis and Dale Simmons, provided editorial and graphics assistance throughout the study. Last but not least. Arthur
Baehr, Ellyn (Del Corso) Campbell. Ming Chang, Emmanuel Charles. Richard Clawges, Helle Gylling, Jessica
Hopple, Leon Kauffman, Gary Long, John Monti, Anne O’Brien, John Pflaumer, Robert Reiser. and Steven Terrac-
c=ano all were dedicated team members and contributing authors.
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USGS
science for a changing world

News Release Address: 11 Dunbar S~reet
Charleston, WW 25301

U.S. Department of the Interior Email: eychaner @ usgs.gov
U.S. Geological Survey kpaybins @usgs.gov

Release: Contact: Phone: (304) 347-51.30 ext. 225
May 4, 2001 James Eychaner (304) 347-51.30 ext. 236

Katherine Paybins
Fax: (304) 347-5133

Coal mining, fecal bacteria, and radon are water-quality
issues for the Kanawha River basin

A new stud)’ by the U.S. Geological Survey shows that water quality in the Kanawha River and its ma.ior
tributaries, including the New, Gauley, Coal, and Bluestone Rivers, is generally good for drinking-water
supply, recreation, and the protection of fish and other aquatic life. Significant water issues, however,
are demonstrated in the coal-mined areas of the Kanawha River watershed in West Virginia, including
high levels of sulfate and impaired aquatic communities. In addition, the USGS report shows elevated
fecal bacteria in streams .and water from homeowners’ older wells as well as high concentrations of
radon in water from wells in the southern part of the watershed in North Carolina and Virginia.

"The relatively small population and low intensity of agriculture and urban land uses throughout the
watershed are reflected in low concentrations of nutrients and pesticides in streams and rivers," said
USGS project leader James Eychaner. "But coal mining moves more earth in this watershed than any
other land use, so it’s not surprising to see some effects on water quality."

Mining Causes Concern in Some Areas

The Surface Mining Control and Reclamation Act of 1977 (SMCRA) resulted in improved water quality
in West Virginia streams in the coal reNon of the Kanawha River watershed between 1980 and 1998
with respect to pH (a measure of acidity), iron, manganese, and sedimentation. Other unregulated
factors, however, show the effects of continued mining. Streams draining areas that have been mined
since 1980 show increased dissolved sulfate and impaired benthic-invertebrate communities compared
to streams not mined since 1980.

"The community of stream-bottom insects and other invertebrates was impaired in all heavily-mined
basins in the study," Eychaner said. "These benthic invertebrates are sensitive indicators of many types
of disturbance and respond to impairment of stream chemistry, or physical habitat. They are an important
part of the food web that supports sport fishing. Mining-related impairment of the insect community was
of similar mag-nitude to the effects of urban development or agriculture elsewhere in the Nation. Some
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basins where the insect community was impaired, of course, were affected by disturbances other than
mining."

Ground water is also affected in the mined area. For example, iron and manganese concentrations
exceeded federal drinking-water guidelines in at least 40 percent of West Virginia homeowners’ wells in
the Kanawha River watershed, but the guidelines were exceeded in about 70 percent of wells near
reclaimed surface coal mines. Elevated sulfate concentration and slightly acidic water were more
common at wells within 1,000 feet of reclaimed min~s than elsewhere.

About 7 percent of all coal mined in the nation comes from the Kanawha River watershed. Between
100,000 and 2 million tons of coal per square mile were mined between 1980 and 1995 in heavily-mined
parts of the watershed. Total production is about 90 million tons per year. A coal seam 1 foot thick and 1
mile square weighs about 1 million tons.

Stream water quality in basins where less than 10,000 tons of coal per square mile have been mined
since 1980 is similar to that in unmined basins. Only three basins greater than 10 square miles where no
coal had been mined were identified in the 5,000-square-mile coal region.

Bacteria Found In Some Areas

Concentrations of Escherichia coli exceeded the national guideline for public swimming areas in 26
percent of samples from major rivers in the Kanawha River watershed and in 43 percent of samples
from tributary streams. Inadequate sewage treatment and manure management contribute to elevated E.
coli concentrations. E. coli are bacteria that grow in the intestines of people, other mammals, and birds.
Most strains of E. coli do not cause disease, but they do indicate the water is contaminated by feces,
which could contain other disease-causing organisms. No outbreak of waterborne disease was reported
in the watershed during 1991-98.

Levels of bacteria in wells varied, most likely because of well construction. "When we sampled
homeowners’ wells that were in good condition, we found almost no bacteria," Eychaner said. "These
wells have a section of pipe sealed tight with concrete against the soil and rock near the land surface.
But when we sampled wells without seals, especially close to livestock or a septic system, we often
found bacteria."

Radon Levels Highest In Nation

Radon concentrations in ground water from homeowners’ wells in the Blue Ridge area of the New River
watershed, in parts of North Carolina and Virginia, were among the highest measured by USGS in the
Nation. Radon is a radioactive gas that forms during the decay of natural uranium and can also seep into
basements from the soil. Radon in air is the second leading cause of lung cancer.

Water from almost 90 percent of wells sampled in the Blue Ridge area exceeded the proposed national
drinking-water standard of 300 picocunes per liter (pCi/L). One-third of the wells contained more than
4,000 pCi!L, the alternate standard proposed for regions where action is taken to decrease radon levels in
air. Additional information on radon can be found at the National Safety Council’s telephone hotline
800-SOS-RADON or the USEPA web site http://www.epa.gov/ogwdw000/radorgfact.html/.

The USGS report, "Water Quality in the Kanawha-New River Basin, West Virginia. Virginia, and North
Carolina. 1996-98," will soon be available on the World Wide Web as downloadable portable document
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files (PDF) at http://water.usgs.gov/nawqaL Single copies of the printed report are available at no cost
from the USGS Branch of Information Services, P.O. Box 25286, Denver, CO 80225 or by fax request
to 303-236-4693. Please identify the report as USGS Circular 1204.

The USGS report is part of a national progam that is currently releasing results on surface and gound
water quality in 15 other major river basins. The USGS National Water-Quality Assessment (NAWQA)
program seeks to improve scientific and public understanding of water quality in the Nation’s major
river basins and ~ound-water systems. Better understanding facilitates effective resource management,
accurate identification of water-quality priorities, and successful development of strateNes that protect
and restore water quality. Individual basin reports, other NAWQA publications, and national data sets
and maps are available at http://water.usgs.gov/nawqa/.

The NAWQA progam has worked in 50 major watersheds since 1991. The progam is designed to
understand water-quality trends by repeating the assessment in each watershed about every 10 years.
The Kanawha-New River Basin assessment, however, is slated to be discontinued because of budget
limitations.

The USGS serves the nation by providing reliable scientific information to: describe and
understand the Earth; minimize loss of life and property from natural disasters; manage water,
biological, energy, and mineral resources; and enhance and protect our quality of life.

* * * USGS * * *
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Potential Pollutant Sources Associated with Various Industrial and
Commercial Activities

"The 1972 Amendments to the Federal Water Pollution Control Act (commonly known as the
Clean Water Act) prohibit the discharge of any pollutant to waters of the United States from a
point source unless the discharge is authorized by a National Pollutant Discharge Elimination
System (NPDES) permit. The NPDES permitting program is designed to track point sources,
monitor the discharge of pollutants from specific sources to surface waters, and require the
implementation of the controls necessary to minimize the discharge of pollutants.1

"Initial efforts to improve water quality under the NPDES program primarily focused on reducing
pollutants in industrial process wastewater and discharges from municipal sewage treatment
plants. But as pollution control measures for these sources were implemented and refined,
studies showed that more diffuse sources of water pollution were also significant causes of
water quality impairment. Specifically, storm water runoff draining from large surface areas,
such as agricultural and urban land. 1

Stormwater runoff flows over land or through storm drains, eventually flowing into lakes, rivers
or the ocean. In an urban area, like Los Angeles, this water often becomes polluted with trash
and toxins (like used motor oil, antifreeze, fertilizer, pesticides, sewage overflow and pet
droppings) as it travels across lawns, streets and parking lots.2 These and other pollutants (see
table below for possible pollutants by industry present) arrive in local water bodies untreated. If
unchecked, this pollution can harm organisms and their habitats; decrease the neighborhood
aesthetics and property values due to clogged catch basins, which are unsightly, foul in odor,
and attract pests; and threaten public health due to contaminated food, drinking water and
recreational waterways.

Many efforts have been made to identify the sources of pollutants in runoff. What follows is a list
of industries and their potential source of contamination. The contaminants are given in both
specific and general terms. This list should not be considered exhaustive, as a wide variety of
pollutants can be present based on the nature of the facility and operation. This list is compiled
from documents put forth by environmental agencies and organizations. When compiling the
various lists, the first used was "Storm Water Discharges Potentially Addressed by Phase II of
the National Pollutant Discharge Elimination System Storm Water Program: Report To
Congress." All subsequent lists were placed in the categories given by this first list. Any
subsequent category that qualified for two or less of the existing categories was combined with
that category, with duplicates removed. Any subsequent category that could be place in more
than two or none of the existing categories were given their own category. The resulting list
follows.

1
"About the NPDES Storm Water Program." United States Environmental Protection Agency Office of Wastewater Management.
<http:/Iwww.epa.govlowrrVswlabout/> last updated: 06/05/00 accessed on: 05/18/01

2 "What is Stomnwater Pollution." City of Los Angeles Stormwater Program. <http:!/www.lacity.org/saniswmd/Pagesiwhtiscnt.htm>
last updated: 03/27/01 accessed on: 05/18/01
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Potential Pollutants By Industry

ACTIVITIES POSSIBLE POLLUTANTS
REPRESENTED
Lumber and Wood Products Aluminum, Barium, Benzene, Cadmium, Chlorobenzene, Chromium, Copper, Dichloromethane. Di(2-

ethylhexyl)adipate, Di(2-ethylhexyl) phthalate, P-Dichlorobenzene, Ethylbenzene, Lead, Mercury,
Methyl Chloroform, Tetrachloroethylene, Toluene, Trichloroethylene, Xylene (Mixed Isomers), Zinc, cis
1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Sulfate, fuel from storage tanks, hazardous chemical
products (in inventories, heating oil and fork lift), lacquers, leachate, paints, thinners, varnishes, wood
preservatives (creosote, pentachlorophenol, arsenic), wood-staining and treating products such as
creosote, wood wastes, other chemicals, other heavy metals, BOD, COD, TSS, pH, oil and qrease

Paper and Allied Products Ammonia, Arsenic, Barium, Benzene, Cadmium, Carbon Tetrachloride, Chlorine Dioxid~e, Chlorine
Hypochlorite, Copper, Dichloromethane, Dioxin, Ethylene Dichloride, Ethylbenzene, Hydrogen
Peroxide, Lead, Mercury, Methanol, Methyl Chloroform, Selenium, Sodium Hydroxide, Styrene,
Tetrachloroethylene, Trichloroethylene, Toluene, Xylene (Mixed Isomers), Zinc, acids, chemicals,
creosote, metals, minerals, sulfides, hazardous and nonhazardous organic sludge, paint slugs, PCBs,
solvents, treated wood residue (copper quinolate, mercury, sodium bazide), coating and gluing wastes,
BOD, COD, TSS, oil and grease

Chemicals andAIlied Acrylamide, Alachlor, Aluminum, Ammonia, Arsenic, Atrazine, Barium, Benzene, Cadmium,
Products Carbofuran, Carbon Tetrachloride, Chlorobenzene, Chromium, Copper, Cyanide, O-Dichlorobenzene,

P-Dichlorobenzene, Dichloromethane, cis 1,2 Dichloroethylene, Di(2-ethylhexyl) adipate, Di(2-
ethylhexyl) phthlate, Dioxin, Ethylene Dibromide, Ethylene Dichloride, Endrin, Epichlorohydrin,
Ethylbenzene, Hexachlorobenzene, Hexachlorocyclopentadiene, Lead, Manganese, Mercury,
Methoxychlor. Methyl Chloroform, Nickel, Nitrate, Phosphate, Selenium, Silver, Styrene, Sulfate,
Tetrachloroethylene, Toluene, 1,2,4-Trichlorobenzene, Trichloroethylene, 1,1,2-Trichloroethane, Vinyl
Chloride, Vinylidene Chloride, Xylene (Mixed Isomers), Zinc, asphalt, hazardous chemicals, heavy
metals, hydrocarbons, poly aromatic hydrocarbons, PCBs, spotting chemicals (trichloroethane,
methylchloroform, peroxides, hydrochloric acid, rust removers, amyl acetate), solvents
(perchloroethylene, petroleum solvents, Freon~, BOD, COD, TSS, oil and grease

Asphalt and lubricant fuel wastes, COD, TSS, oil and grease
Manufacturers
Stone, Clay, Glass and Aluminum, Ammonia, Barium, Benzene, Chromium, Copper, Dichloromethane, Ethylbenzene, Lead,
Concrete Products Potassium, Styrene, Sulfate. Tetrachloroethylene, Toluene, Xylene (Mixed Isomers), Zinc, diesel fuels,

oils, solvents, miscellaneous wastes, BOD, COD, TSS, oil and grease
Primary Metal Industries Aluminum, Ammonia, Antimony, Arsenic, Barium, Benzene, Boric Acid, Cadmium, Carbon

Tetrachloride, Chlorobenzene, Chromic Acid, Chromium, Copper, Sodium and Hydrogen Cyanide, P-
Dichlorobenzene, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Di(2-
ethylhe~xyl) adipate, Ethylbenzene, Hydrochloric Acid, Iron, Lead, Manganese, Mercury,~Met~hyl_
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Potential Pollutants By Industry

ACTIVITIES POSSIBLE POLLUTANTS
REPRESENTED

Chloroform, Nickel, Nitrate, Pentachlorophenol, Selenium, Silver, Styrene, Sulfate, Sulfuric Acid,
Tetrachloroethylene, Thallium, Toluene, 1,1,2-Trichloroethane, Trichloroethylene, Vinyl Chloride,
Xylene (Mixed Isomers), Zinc, heavy metals, metallic salts, oils, paint wastes, poly aromatic
hydrocarbons, PCBs, plating wastes, solvents, COD, TSS, oil and grease

Metal Mining dust, heavy metals, turbidity, TDS, TSS, oil and grease
Coal and Lignite Mining acid/alkaline wastes, dust, heavy metals, turbidity, TDS, TSS, oil and grease
Oil and Gas Extraction Acrylamide, Alachlor, Aluminum, Ammonia, Arsenic, Atrazine, Barium, Benzene, Biphenyls, Cadmium,

Carbofuran, Carbon Tetrachloride, Chlorobenzene, Chromium, Copper, Cyanide, O-Dichlorobenzene,
P-Dichlorobenzene, cis 1,2 Dichloroethylene, Dichloromethane, Di(2-ethylhexyl) adipate, Di(2-
ethylhexyl) phthlate, Ethylene Dibromide, Ethylene Dichloride, Dioxin, Endrin, Epichlorohydrin,
Ethylbenzene, Hexachlorobenzene, Hexachlorocyclopentadiene, Lead, Mercury, Methoxychlor, Methyl
Chloroform, Selenium, Styrene, Sulfate, Tetrachloroethylene, Toluene, 1,2,4-Trichlorobenzene,
Trichloroethylene, Vinyl Chloride, Vinylidene Chloride, Xylene (Mixed Isomers), Zinc, asphalt,
hazardous chemicals, heavy metals, hydrocarbons, poly aromatic hydrocarbons, PCBs, solvents, BOD,
COD, TSS, oil and grease

Mining and Quarrying of dust, heavy metals, oils, solvents, turbidity, TDS, TSS, pH
Nonmetallic Minerals
Hazardous Waster Nitrates, Nitrites, Nitrogen, Phosphorus, BOD, COD, SC, TSS, pH, oil and grease
Treatment Storage or

__D!s_posal Facilities
Municipal Solid Waste Alachlor, Arsenic, Atrazine, Barium, Benzene, Cadmium, Carbofuran, Dalapon, cis 1,2-
Landfills, Industrial Landfills, Dichloroethylene, Dichloromethane, trans 1,2-Dichloroethylene, Diquat, Glyphosate, Lead, Lindane,
Land Application Sites and Mercury, Methyl Chloroform, Methylene Chloride, Nitrate, Nitrite, Oxamyl (Vydate), Picloram, Selenium,
Open Dumps Simazine, Sulfate, Tetrachloroethylene, Trichloroethylene, organic and inorganic chemicals, leachate,

metals, oils, sludge, solvents, other toxic pollutants, waste from households and businesses, COD,
TSS, oil and grease

Used Motor Vehicle Parts Barium, Benzene, Copper, Dalapon, cis 1,2-Dichloroethylene, Diquat, Ethylene Glycol, Glyphosate,
Lead, Petroleum Hydrocarbons, Phosphorus, Tetrachloroethylene, Trichloroethylene, Simazine,
Sulfate, acid/alkaline wastes, automotive wastes, heavy metals, PCBs, salts, solvents, suspended
solids, wastes from businesses and households, detergents, oil and grease

Automobile Body/Repair Arsenic, Barium, Benzene, Cadmium, Chlorobenzene, Copper, P-Dichlorobenzene, cis 1,2-
Shops Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Lead, Fluoride, Methyl Chloroform,

Tetrachloroethylene, Trichloroethylene, Xylene (Mixed Isomers), acids, automotive wastes, cutting oils,
paints, solvents, waste oils



Potential Pollutants By Industry

ACTIVITIES POSSIBLE POLLUTANTS
REPRESENTED
Scrap and Waste Materials Arsenic, Barium, Benzene, Cadmium, Chromium, Copper, Dalapon, cis 1,2-Dichloroethylene, Diquat,

Ethylene Glycol, Glyphosate, Lead, Methyl Chloroform, Nitrite, Nitrate, Mercury, Simazine, Sulfate,
Tetrachloroethylene, 1,1,2-Trichloroethane, Zinc, Trichloroethylene, accumulated particulate matter,
asbestos fibers, automotive wastes, battery acid, chemical residue, chlorinated solvents, dry cleaner
solvents, immersion cleaners, solvent cleaners, fuels, hydraulic oil, ionizing radioactive isotopes,
infectious/bacterial contamination, lead acid, lead oxides, oil and grease lubricants, mineral spirits,
metals, oily wastes, paint pigments or additives such as lead and other heavy metals, paint solvent,
PCBs, petroleum products, industrial solvents, solvents (perchloroethylene, petroleum solvents,
Freon), spotting chemicals (trichloroethane, methylchloroform, ammonia, peroxides, hydrochloric acid,
rust removers, amyl acetate), transmission and brake fluids, contaminated wastes, any wastes from
businesses and households, BOD, COD, TSS, oil and grease

Steam Electric Power Ammonia, Arsenic, Chlorine, Ethylene Glycol, Sodium Hydroxide, Sulfuric Acid, fuel, heavy metals, oil,
Ge____ne__r_a~ Facilities solvents
Railroad Transportation Ammonia, Arsenic, Atrazine, Barium, Benzene, Cadmium, Dalapon, P-Dichlorobenzene, cis 1,2-

Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Ethylene Glycol, Lead, Mercury,
Phosphorus, Picloram, Simazine, Sodium, Sodium Chloride, Tetrachloroethylene, Trichloroethylene,
acid/alkaline wastes, creosote, detergents, diesel fuel, dust, fuel, herbicides, hydraulic fluids, heavy
metals, oil, organics, paints and paint solids, salts, sediment, solvents, chlorinated solvents, waste oils,
BOD, COD, TSS, turbidity

Local and Suburban Transit Ammonia, Arsenic, Acrylamide, Barium, Benzene, Benzo(a)pyrene, Cadmium, Chlorobenzene,
and Interurban Highway Chromium, Copper, Cyanide, Carbon Tetrachloride, Dalapon, O-Dichlorobenzene, P-Dichlorobenzene,
Passenger Transportation; Ethylene Dichloride, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Di(2-
Motor Freight ethylhexyl) phthlate, Epichlorohydrin, Heptachlor (and Epoxide), Lead, Mercury, Methoxychlor, Methyl
Transportation; United Chloroform, Nickel, Pentachlorophenol, Phosphorus, Picloram, Propylene Dichloride, Selenium,
Stated Postal Service; Simazine, Sodium, Sodium Chloride, Styrene, Tetrachloroethylene, Toluene, Toxaphene,
Petroleum Bulk Stations Trichloroethylene, Vinyl Chloride, Xylene (Mixed Isomers), Zinc, acid/alkaline wastes, anticaking

additives (ferric ferrocyanide, sodium ferrocyanide), automotive wastes, fertilizers, fuels, herbicides,
heavy metals, organics, poly aromatic hydrocarbons, road salt (sodium and calcium chloride), road salt
anticorrosives (phosphate and chromate), salts, solvents, waste oil, TSS, BOD, COD, oil and grease,
turbidity

Water Transportation Benzene, Cadmium, Copper, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane,
Ethylene Glycol, Lead, Mercury, Nickel, Nitrate, Nitrite, Tetrachloroethylene, Trichloroethylene, Vinyl
Chloride, Zinc, acid/alkaline wastes, bacteria, Coliform, Cryptosporidium, detergents, dust, fuel, Giardia
Lambia, heavy metals, paint, paint thinner and paint solids, petroleum products, poly aromatic
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ACTIVITIES POSSIBLE POLLU:rANTs
REPRESENTED

hydrocarbons, solvents, spent abrasives, trash, sanitary waste bilge and ballast water, Viruses, BOD,
oil and grease, suspended solids

Ship/Boat Building and Ethylene Glycol, acid/alkaline wastes, automotive wastes, bacteria, detergents, diesel fuels, dust,
Repairing heavy metals, oil, paints and paint solids, septage from boat waste disposal area, solvents, spent

abrasives, suspended solids, varnishes, waxes, wood preservative and treatment chemicals, BOD
Transportation By Air Arsenic, Barium, Benzene, Cadmium, Carbon Tetrachloride, Chromium, Copper, cis 1,2-

Dichloroethylene, Dichloromethane, Ethylbenzene, Lead, Mercury, Methyl Chloroform, Nickel,
Selenium, Silver, Tetrachloroethylene, Trichloroethylene, Xylene (Mixed Isomers), Zinc, automotive
wastes, batteries, building wastes, chemical solvents, chlorinated solvents, deicers, diesel fuel, dirt,
freezing point depressant fluids (like ethylene and propylene glycol), fuels, heating oil, hydraulic fluids,
jet fuels, metals, paint chips, pelletized urea, polyaromatic hydrocarbons, radiator fluids, rubber, BOD,
COD, oil and grease

DomesticWastewater Acetone, Alum, Amdro, Arsenic, Batex, Cadmium, Carbaryl, Chlorinated Ethylene Glycol, Copper,
Treatment Plants Diazanon, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethyler~e, Dichloromethane, Dichlorovos, Diethyl

Phthalate, Dimethylphthalate, Ethylene Glycol, Ferric Chloride, Fluoride,. Isopropandlamine, Lead,
Lime, Malathion, Methanol, Methyl EthyI-Keytone, Mercury, Nitrate, Nitrite, Phosphorus, Selenium,
Skeetal, Sodium Aluminate, Sodium Hypochlorite, Sodium Hydrochloride, Sulfate, Tetrachloroethylene,
Toluene, Trichloroethylene, Vinyl Chloride, acid/alkaline wastes, acids and bases for pH adjustments,
bacteria, chlorinated solvents, Coliform and noncoliform bacteria, commercial brands of balance
fertilizers, commercial sludge based products, Cryptosporidium, detergents, diesel, disinfectants, dust,
fuel, gasoline, gear and chassis lubricants, Giardia Lambia, grease and hydraulic fluids, heavy metals,
lacquer thinner, motor oils, municipal wastewater, nonhazardous wastes, oil, organics, paint, paint
solids and paint thinners, petroleum products, polymers and coagulants, process chemicals, sludge,
spent chlorinated solvents, treatment chemicals, turbine oils, viruses, BOD, suspended solids

Food and Kindred Products; Ammonia, Arsenic, Barium, Benzene, Cadmium, Carbon Tetrachloride, Chlorine, Copper,
Tobacco Products Dichloromethane, Di(2-ethylhexyl) phthlate, Ethylene Glycol, Lead, Mercury, Methyl Chloride, Methyl

Chloroform, Nitrates, Phosphorus, Picloram, Tetrachloroethylene, Toluene, Trichloroethylene, Xylene
(Mixed Isomers), Zinc, miscellaneous food wastes, PCBs, pesticides, salts, BOD, COD, TSS, pH, oil

;0 and grease
o Textile Mill Products; Aluminum, Benzene, Cadmium, Chromium, Copper, Lead, Nickel, Silver, Zinc, phenols, sulfides, BOD,
"q Apparel and Other Finished COD, TSS, pH, oil and grease
--= Products Made From

Fabrics and Similar
Materials



Potential Pollutants By Industry

ACTIVITIES POSSIBLE POLLUTANTS
REPRESENTED
Furniture and Fixtures Cadmium, Arsenic, Barium, Dichloromethane, Ethylbenzene, Ethylene Dichloride, Lead, Mercury,
Manufacturing Selenium, Trichloroethylene, degreasing and solvent recovery sludges, diesel fuel, gasoline, lacquers,

paints, sealants, solvents, BOD, COD. TSS, pH, oil and 9r_ease
Printing Publishing and Lead, Nitrate, dust, fuel, heavy metals, petroleum products, photographic processing wastes, sludge,
Allied Industries toxic waste ink with solvents chromium, trash, BOD, COD, TSS, oil and grease
Rubber, Miscellaneous Antimony, Arsenic, Barium, Benzene, Cadmium, Carbon Tetrachloride, Chlorobenzene, Chromium,
Plastic Products, and Copper, Cyanide, O-Dichlorobenzene, P-Dichlorobenzene, Ethylene Dichloride, cis 1,2-
Miscellaneous Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Di(2-ethylhexyl) adipate, Di(2-
Manufacturing Industries ethylhexyl) phthlate, Ethylbenzene, Hexachlorobenzene, Lead, Mercury, Methyl Chloroform, Nickel,

Pentachlorophenol, Phosphate, Selenium, Silver, Styrene, Tetrachloroethylene, Toluene,
Trichloroethylene, Vinyl Chloride, Xylene (Mixed Isomers), Zinc, acids, alkalis, cellulose esters,
cyanides, formaldehyde, glycols, miscellaneous organic and inorganics (phenols, resins), paint wastes,
peroxides, phenols, plastic, poly aromatic hydrocarbons, rubber, solvents, surfactant, wastewater
treatment sludges, BOD, COD, TSS, oil and grease

Leather and Leather Aluminum, Chromium, Copper, Lead, Manganese, Nickel, Nitrate, Nitrite, Zinc, BOD, COD, TKN, TSS,
Products oil and grease
Fabricated Metal Products, Aluminum, Cadmium, Chromium, Copper, Iron, Lead, Manganese, Nickel, Nitrate, Nitrite, Phosphate,
Except Machinery and Silver, Zinc, TSS, BOD, COD, oil and grease
Transportation Equipment;
Jewelry, Silverware, and
Plated Ware
Industrial and Commercial    Copper, Chromium, Lead, fugitive dust, heavy metals, organics, BOD, COD, TSS, oil and grease,
Machinery (Except turbidity
Computer and Office
Equipment); Transportation

.~uipment
Electronic and other Acetone, Acrylamide, Alkalis, Aluminum, Antimony, Arsenic, Barium, Benzene, Cadmium, Carbon
Electrical Equipment and Tetrachloride, Chlorobenzene, Chromium, Copper, Cyanide, O-Dichlorobenzene, P-Dichlorobenzene,
Components; Measuring, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Di(2-ethylhexyl) phthlate,

~o Analyzing, and Controlling Ethylbenzene, Ethylene Dibromide, Ethylene Dichloride, Heptachlor Epoxide, Hexachlorobenzene,
o~ Instruments; Photographic Lead, Lindane, Mercury, Methanol, Methoxychlor, Methylene Chloride, Methyl Chloroform, Nickel,
¯ -4 and Optical Goods; Perchloroethylene, Propylene Dichloride, Selenium Silver,, Styrene, Sulfate, Tetrachloroethylene,
~ Watches and Clocks Thallium, Toluene, Trichloroethane, 1,1,2-Trichloroethane, Trichloroethylene, Vinyl Chloride, Vinylideneo

~____. Chloride, Xylene (Mixed Isomers), Zinc, acids, biosludges, calcium fluoride sludges, caustic (chromic



Potential Pollutants By Industry

ACTIVITIES POSSIBLE POLLUTANTS
REPRESENTED

acid), cyanides, dyes, heavy metals, inks, metal sludges, miscellaneous sludges, organics, paints an-~-
paint sludges, PCBs, photographic chemicals, silver sludges, solvents, BOD, COD, TSS, oil and
grease

Above-ground Storage Arsenic, Barium, Benzene, Cadmium, P-Dichlorobenzene, cis 1,2-Dichloroethylene, trans 1,2-
Tanks Dichloroethylene, Dichloromethane, Lead, Tetrachloroethylene, Trichloroethylene, diesel fuel, gasoline,

heating oil, other chemicals
Construction/Demolition Arsenic, Benzene, Cadmium, Chloride, Copper, Cyanide, cis 1,2-Dichloroethylene, transl,2-

Dichloroethylene, Dichloromethane, Fluorides, Lead, Methyl Chloroform, Selenium,
Tetrachloroethylene, Trichloroethylene, Xylene (Mixed Isomers), Zinc, asbestos, epoxy waste,
explosives, glues and other adhesives, lacquers, miscellaneous chemical wastes, paints, sealants,
solvents, tars, waste insulation, TSS, turbidity

Funeral Dalapon, Dichloromethane, Formaldehyde, Glyphosate, Lindane, Nitrate, Nitrite, Nitrate, Nitrite,
Services/Graveyards Coliforms, fumigants, lawn and garden maintenance chemicals, leachate, solvents, viruses, wetting

agents
Gas Stations cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Tetrachloroethylene,

Trichloroethylene, diesel fuel, gasoline, kerosene
Home Manufacturing Arsenic, Barium, Benzene, Cadmium, Carbon Tetrachloride, Chlorobenzene, Copper, O-

Dichlorobenzene, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Di(2-
ethylhexyl) phthlate, Ethylbenzene, Lead, Mercury, Methyl Chloroform, Selenium, Styrene,
Tetrachloroethylene, Toluene, Trichloroethytene, Xylene Mixed Isomers), epoxy wastes, glues and
other adhesives, lacquers, miscellaneous chemical wastes, paints, sealants, solvents, tars, waste
insulation, turbidity

Industrial Waste Disposal Acrylamide, Alachlor, Aluminum, Ammonia, Arsenic, Atrazine, Barium, Benzene, Cadmium,
Wells Carbofuran, Carbon Tetrachloride, Chlorobenzene, Copper, Cyanide, O-Dichlorobenzene, p-

Dichlorobenzene, Vinylidene Chloride, cis 1,2 Dichloroethylene, Dichloromethane, Di(2-ethylhexyl)
adipate, Di(2-ethylhexyl) phthlate, Dioxin, Ethylene Dibromide, Endrin, Epichlorohydrin, Ethylene
Dichloride, Hexachlorobenzene, Hexachlorocyclopentadiene, Lead, Mercury, Methoxychlor, Methyl
Chloroform, Oxamyl (Vydate), Selenium, Styrene, Sulfate, Tetrachloroethylene, Toluene, 1,2,4-
Trichlorobenzene, Trichloroethylene, Vinyl Chloride, Xylene (Mixed Isomers), Zinc, PCBs

Machine Shops Aluminum, Arsenic, Barium, Benzene, Boric Acid, Cadmium, Carbon Tetrachloride, Chlorobenzene,
Copper, Cyanide, P-Dichlorobenzene, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene,
Dichloromethane, Di(2-ethylhexyl) phthlate, Ethylbenzene, Ethylene Dichloride, Fluoride,
Hexachlorobenzene, Lead, Mercury, Methyl Chloroform, Pentachlorophenol, Selenium, Styrene,
Tetrachloroethylene, Toluene, 1,1,2-Trichloroethane, Trichloroethylene, Vinylidene C_h_~en__~e
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ACTIVITIES POSSIBLE POLLUTANTS ..........
REPRESENTED

(Mixed Isomers), Zinc, degreasers (tetrachloroethylene), lubricant and cutting oils, metals, metal
marking fluids, miscellaneous organics, mold-release agents, oily metal shavings, PCBs, sludges,
solvents

Medical/Vet Offices Acrylamide, Arsenic, Barium, Benzene, Beryllium, Cadmium, Carbon Tetrachloride, Copper, Cyanide,
Dichloromethane, Ethylene Dichloride, Lead, Mercury, Methoxychlor, Methyl Chloroform,
Radionuclides, Selenium, Silver, Tetrachloroethylene, Thallium, Silvex, Xylene (Mixed Isomers),
asbestos, biological wastes, dental acids, disinfectants, infectious wastes, miscellaneous chemicals,
radiological wastes, X-ray developers and fixers

Military Installations Arsenic, Barium, Benzene, Cadmium, Chlorobenzene, O-Dichlorobenzene, cis 1,2-Dichloroethylene,
trans 1,2-Dichloroethylene, Dichloromethane, Ethylene Dichloride, Hexachlorobenzene, Lead, Mercury,
Methoxychlor, Methyl Chloroform, Radionuclides, Selenium, Tetrachloroethylene, Toluene,
Trichloroethylene,
diesel fuels, explosives, hazardous and nonhazardous wastes, heavy metals, jet fuels, paints,
radioactive wastes, solvents, waste oils

Mines/Gravel Pits Lead, Methyl Chloroform, Selenium, Sulfate, Tetrachloroeth~,lene, acids, highly corrosive mineralized
waters, metals, metal sulfides, mine spills or tailings that often contain metals, minerals sulfides, other
hazardous and nonhazardous chemicals, turbidity

Motor Pools cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, automotive wastes,
hydrocarbons from storage tanks, solvents, waste oils

Motor Vehicle Waste Arsenic, Barium, Benzene, Cadmium, Chlorobenzene, Copper, P-Dichlorobenzene, cis 1,2-
Disposal Wells (gas Dichloroethylene,
stations, repair shops) trans 1,2-Dichloroethylene, Dichloromethane, Fluoride, Lead, Methyl Chloroform, Tetrachloroethylene,

Trichloroeth~/lene, Xylene (Mixed Isomers)
Office Building/Complex Barium, Benzene, Cadmium, Copper, Diazinon, O-Dichlorobenzene, Dichloromethane, Diquat,

Ethylbenzene, Ethylene Dichloride, Glyphosate, Lead, Mercury, Methyl Chloroform, Selenium,
Simazine, Tetrachloroethylene, Trichloroethylene, Vinyl Chloride, Xylene (Mixed Isomers), building
wastes, gasoline, lawn and garden maintenance chemicals, motor oil

RV/Mini Storage Arsenic, Barium, Cyanide, Endrin, Lead, Methoxychlor, automobile wastes, gasoline and diesel fuel
from vehicles and storage tanks

Research Laboratories Arsenic, Barium, Benzene, Beryllium, Cadmium, Carbon Tetrachloride, Chlorobenzene, Cyanide, 1,2-
Dichloroethane, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Endrin, Lead,
Mercury, Methyl Chloroform, Selenium, Tetrachloroethylene, Thallium, Thiosulfates, Toluene,
Trichloroethylene, Vinyl Chloride, Vinylidene Chloride, Xylene (Mixed Isomers), asbestos, biological
disinfectants, biological wastes, disinfectants L~uaternary_ ammonia, hexachlorophene,.__l~eroxides,
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ACTIVITIES POSSIBLE POLLUTANTS
REPRESENTED

chlornexade, bleach), drugs, infectious materials, infectious wastes, miscellaneous chemicals, PCBs,
radiological wastes, solvents, X-ray developers and fixers

Retail Operations Arsenic, Barium, Benzene, Cadmium, Ethylene Dichloride, Lead, Mercury, Styrene,
Tetrachloroethylene, Toluene, 1,1,1-Trichloroethane, Vinyl Chloride

Underground Storage Arsenic, Barium, Benzene, Cadmium, P-Dichlorobenzene, cis 1,2-Dichloroethylene, trans 1,2-
Tanks Dichloroethylene, Dichloromethane, Lead, Tetrachloroethylene, Trichloroethylene, diesel fuel, gasoline,

heating oil, other chemical and petroleum products
Apartments and Atrazine, Alachlor, Dalapon, Diquat, Glyphosate, Nitrate, Nitrite, Picloram, Simazine, Sulfate, Vinyl
Condominiums Chloride, Coliform, Cryptosporidium, Giardia Lambia, household hazardous wastes, pesticides for lawn

and garden maintenance and pest control, swimming pool maintenance chemicals, wastes from on-site
sewage treatment plants, Viruses

Camp Grounds/RVParks Benomyl, Dalapon, Diquat, Giardia Lambia, Glyphosate, Isopropanol, Nitrate, Nitrite, Picloram,
Simazine, Sulfate, Turbidity, Vinyl Chloride, Coliform, Cryptosporidium, diesel fuel, gasoline, household
hazardous wastes, pesticides, septage, viruses

Cesspools-Large Capacity Alachlor, Atrazine, Carbofuran, Dalapon, Diquat, Glyphosate, Nitrate, Nitrite, Oxamyl (Vydate),
Picloram, Simazine, Sulfate, Vinyl Chloride, Coliform, Cryptosporidium, Giardia Lambia, viruses

Drinking Water Treatment Atrazine, Benzene, Cadmium, Cyanide, Fluoride, Lead, Methyl Chloroform, Toluene, Trihalomethanes,
Facilities PCBs, pesticides, treatment chemicals
Gas Pipelines cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Dichtoromethane, Tetrachloroethylene,

_Trichloroethylene
Golf Coursesand Urban Arsenic, Atrazine, Benzene, Carbofuran, Chlorobenzene, Dalapon, Diquat, Glyphosate, Lead,
Parks Methoxychlor, Nitrate, Nitrite, Picloram, Simazine, fertilizers, herbicides, insecticides, pesticides,

turbidity
Housing developments Alachlor, Atrazine, Carbofuran, Dalapon, Diquat, Dichloromethane, Glyphosate, Nitrate, Nitrite,

Picloram, Simazine, Trichloroethylene, Vinyl Chloride, asphalt and roofing tar, automotive wastes,
bleach, car wash detergents, car waxes and polishes, Coliform, Cryptosporidium, degreasers for
driveways and garages, diesel fuel, disinfectants, drain cleaners, dyes, floor and furniture strippers,
gasoline, Giardia Larnbia, grease, heating oil, herbicides and other pesticides used for lawn and
garden maintenance, household cleaners, household pesticides, jewelry cleaners, kerosene, laundry
soil and stain removers, lubricants, lye or caustic soda, metal degreasers, metal polishes,
microbiological contaminants, oil, oven cleaners, paints, paint brush cleaners, paint and lacquer
thinners, paint and varnish removers and deglossers, petroleum products, photo chemical, refrigerants,
rock salt, rustproofers, shoe polishes, solvents, spot removers and dry cleaning fluid, stains, swimming

_p~ol maintenance chemicals, synthetic deter=.qents, tar removers, toilet cleaners, varnishes, viruses,
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waste oils, wood preservatives (creosote), turbidity
Public Buildings(e.g., Acrylamide, Arsenic, Barium, Benzene, Beryllium Powder, Cadmium, Carbon Tetrachloride,
schools, town halls, fire Chlorobenzene, Cyanide, O-Dichlorobenzene, P-Dichlorobenzene, Dichloromethane, Di(2-ethylhexyl)
stations, police stations) phthlate, Endothall, Endrin, Ethylene Dibromide, Ethylene Dichloride, Lead, Lindane, Mercury,
and Civic Organizations Methoxychlor, Methyl Chloroform, Selenium, Toluene, Trichloroethylene, Vinyl Chloride, Xylene (Mixed

Isomers), gasoline and heating oil from storage tanks, general building wastes, general building
wastes, hydrocarbons from test burn areas, machinery/vehicle serving wastes, pesticides

Septic Systems Alachlor, Atrazine, Calcium, Carbofuran, Chloride, Cryptosporidium, Dalapon, Diquat, Glyphosate,
Magnesium, Nitrate, Nitrite, Oxamyl (Vydate), Picloram, Phosphate, Potassium, Simazine, Sulfate,
Vinyl Chloride, bleach, coliform and noncoliform bacteria, cooking oils, Giardia Lambia, heavy metals,
household hazardous wastes, motor oils, paints, paint thinner, pesticides, photographic chemicals,
septage, septic tank/cesspool cleaner chemicals, swimming pool chemicals, synthetic detergents,
viruses

Sewer Lines Dalapon, Diquat, Glyphosate, Nitrate, Nitrite, Oxamyl, Picloram, Simazine, Sulfate, Vinyl Chloride,
Coliform, Cryptosporidium, Giardia Lambia, Viruses

Stormwater infiltration Alachlor, Atrazine, Carbofuran, Chlorine, Dalapon, Dichloromethane, Diquat, Glyphosate, Nitrate,
basins/injection into wells, Nitrite, Nitrosamine, Oxamyl (Vydate), Phosphates, Picloram, Simazine, Trichloroethylene, Vinyl
runoff zones Chloride, Coliform, Cryptosporidium, Giardia Lambia, viruses, turbidity
Utility Stations Arsenic, Barium, Benzene, Cadmium, Chlorobenzene, Cyanide, P-Dichlorobenzene, cis 1,2-

Dichloroethylene, trans 1,2-Dichloroethylene, Dichloromethane, Ethylene Dichloride, Lead, Mercury,
Picloram, 1,1,2,2- Tetrachloroethane, Tetrachloroethylene, Toluene, Trichloroethylene, Xylene (Mixed
Isomers), acid solution, herbicides, metal plating solutions (chromium, nickel, cadmium), oils, PCBs,
sludges, solvents

Waste Transfer/Recycling Nitrate, Nitrite, Vinyl Chloride, Coliform, Cryptosporidium, Giardia Lambia, residential and commercial
solid waste residues, Viruses

Auction Lots/Boarding Nitrate, Nitrite, Sulfate, coliform and noncoliform bacteria, Cryptosporidium, Giardia Lambia, livestock
Stables se_~wAge wastes, nitrates, phosphates, viruses, BOD, TDS, TSS
Animal Feeding Operations/ Nitrate, Nitrite, Sulfate, Chloride, bacterial, viral and fungal pests on livestock, chemical sprays and
Confined Animal Feeding dips for controlling insect, coliform10 and noncoliform bacteria, Cryptosporidium, Giardia Lambia,
O_p_~r~ations livestock sewage wastes, nitrates, phosphates, Viruses, BOD, TDS, TSS, turbidity
Bird Rookeries/Wildlife Coliform, Cryptosporidium, Giardia Lambia, Nitrate, Nitrite, Sulfate, Viruses, turbidity
f.e_e_ding/mig_ration zones
Crops- Irrigated and Non- Benzene, Dalapon, Dinoseb, Diquat, Glyphosate, Lindane, Lead, Nitrate, Nitrite, Picloram, Simazine,
ir[!gated fertilizers, nitrates, pesticides, phosphates, ....otE0~a~s_ium, BOD, TSS, turbidity
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ACTIVITIES POSSIBLE POLLUTANTS ........
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~ Dairy operations Nitrate, Nitrite, Sulfate, Coliform, Cryptosporidium, Giardia Lambia, Viruses, BOD, TSS, turbidity
Drainage Wells, Lagoons Atrazine, Alachlor, Carbofuran, Diquat, Dalapon, Glyphosate, Nitrate, Nitrite, Oxamyl (Vydate),
and Liquid Waste Disposal Picloram, Simazine, Sulfate, Vinyl Chloride, bacteria, Coliform, Cryptosporidium, fertilizers, Giardia
- Agricultural Lambia, livestock sewage wastes, nitrates, pesticides, salts, viruses, BOD, TSS
Managed Forests/Grass Atrazine, Diquat, Glyphosate, Picloram, Simazine, fertilizers, pesticides, TSS, turbidity
Lands
Pesticide/Fertilizer Storage Alachlor, Atrazine, Carbofuran, Chlordane, Dalapon, Diquat, 1,2-Dibromo-3-Chloropropane,
and Transfer Facilities Glyphosate, Nitrate, Nitrite, Oxamyl, Picloram, Silvex, Simazine, fertilizers, pesticides
_R_~a_ngeland/Grazing lands Nitrate, Nitrite, Sulfate, Coliform, Cryptos_l_poridium, Giardia Lambia, viruses, turbidity
Residential Wastewater Alachlor, Atrazine, Carbofuran, Dalapon, Diquat, Glyphosate, Nitrate, Nitrite, Oxamyl, Picloram,
lagoons Simazine, Sulfate, Vinyl Chloride, Coliform, Cryptosporidium, Giardia Lambia, viruses
Rural Homesteads Alachlor, Atrazine, Carbofuran, Dalapon, cis 1,2-Dichloroethylene, trans 1,2-Dichloroethylene, Diquat,

Glyphosate, Nitrate, Nitrite, Oxamyl, Picloram, Simazine, Sulfate, Vinyl Chloride, automotive wastes,
Coliform, Cryptosporidium, Giardia Lambia, lubricants, metals, sludges, solvents, welding wastes,
viruses

Abandoned drinkingwater Alachlor, Atrazine, Carbofuran, Dalapon, Dichloromethane, Diquat, Glyphosate, Nitrate, Nitrite,
wells (conduits for Oxamyl, Picloram, Simazine, Trichloroethylene, Vinyl Chloride, Coliform, Cryptosporidium, Giardia
contamination) Lambia, viruses, turbidity
Naturally Occurring Arsenic, Barium, Cadmium, Chromium, Copper, Cryptosporidium, Fluoride, Iron, Lead, Manganese,

Mercury, Nitrate, Nitrite, Selenium, Silver, Sulfate, Zinc, Asbestos, Coliform, Giardia Lambia,
Radionuclides, Viruses

Parking Lots/Malls (> 50 building wastes, heavy metals, hydrocarbons
_s_paces)
Farm Machinery Repair automotive wastes, welding wastes
Injeclion anlifreeze, gasoline, pesticides, petroleum products, solvents, spilled liquids, storm water runoff, used
Wells/Drywells/Sumps oils
Wells - Such as Water hydrocarbons, nitrates, septic tanks, solvents, storm water runoff’
Supply Wells, Monitoring
Wells, Unsealed or
Abandoned Wells, and Test
Holes
Petroleum Refining and Ammonium, Chromium, Lead, Phosphate, Zinc, poly aromatic hydrocarbons, BOD, COD, TSS, oil and
Related Industries grease
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Abbreviations Used: BOD Biochemical Oxygen Demand COD Chemical Oxygen Demand
PCBs Polychlorinated Biphenyls TKN Total Kjeldahl Nitrogen
TDS Total Dissolved Solids TSS Total Suspended Solids

Table Adapted From:

"Guidance Manual on the Development and Implementation of Local Discharge Limitations Under the Pretreatment Program."
United States Environmental Protection Agency, Office of Water Enforcement and Permits. Washington, D.C. November
1987.

"Oregon Wellhead Protection Program Guidance Manual." Preparers: Sheree Stewart and Dennis Nelson. Oregon
Department of Environmental Quality and Oregon Health Division. Portland, Oregon. May 1996.

"Potential Sources of Drinking Water Contamination Index." United States Environme,ntal Protection Agency Office of Ground
Water and Drinking Water. <http:llwww.epa.govlOGWDWlswplsourcesl.html> lasted update: 02/27/01 accessed on:
05/16/01

"Storm Water Discharges Potentially Addressed by Phase II of the National Pollutant Discharge Elimination System Storm
Water Program: Report To Congress. "United States Environmental Protection Agency Office of Wastewater Management,
Permits Division (4203). Washington, D.C. March 1995.

"The Santa Monica Bay Restoration Plan: Action for Bay Restoration." Santa Monica Bay Restoration Project. Monterey Park,
CA/September 1994.

"Final National Pollutant Discharge Elimination System Storm Water Multi-Sector General Permit for Industrial Activities;
Notice" United States Environmental Protection Agency- Federal Register/Vol. 60, No. 189/September 29, 1995

"Industry Sector Notebooks" published by Office of Compliance, U.S. Environmental Protection Agency - EPA/310-R-95-
019SET, EPA/310-R-97-011SET
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Pesticides in Stream Sediment and Aquatic Biota
Current Understanding of Distribution and Major Influences

This report summarizes a comprehensive analysis of existing
information on pesticides in bed sediment and aquatic biota of
United States rivers and streams: their geographic distribution,

~ REGIONAL~PORT ~11~1
sources, trends, environraental fate, and biological significance. It
is one of a four-part series that synthesizes current knowledge
and understanding of pesticides in the nation’s water resources ~      ¯ ¯ x̄ ~as part of the National Water-Quality Assessment Program. DRY \ EVAPORATION

DEPOSITION SPRAY DRIFT

Pesticides in the Hydrologic System                            t                 W~.O EROS.

About I billion pounds of pesticides are used each y.ear in
the United States to control weeds, insects, and other organisms.
About 80 percent of this quantity is used in agriculture. Although
the use of pesticides has resulted in increased crop production and
other benefits, it has raised concerns about potential adverse
effects on the environment and human health.

In many respects, the greatest potential for unintended SEEPAGE ROUND-WATER SEEPAGE
R~OV~Ladverse effects of pesticides is through contamination of the TO STREAMShydrologic system, which supports aquatic life and related food v

/w,Lou~echains and is used for recreation, drinking water, irrigation, and � DOWNSTREAM TRANSPORT
many other p’urposes. Water is one of the primary pathways by so.~oN ro,,mr~ I ~, eetro~x).
which pesticides are transported from their application areas to . . .mm~s~o.~,|o,~o~/ . . .
other parts of the environment (see Figure 1). ’ ..... /"

Importance of Stream Sediment and Biota

Sediment serves as a habitat for benthic biota (such as
insects and clams, which are commonly consumed by fish), as(DURING’rlssUI~both a source and a removal mechaaism for some contaminants toOECOIIPOSmON)

Figure 1. Pesticide movement in the hydrologic cycle including pesticide
movement to and from sediment and aquatic biotia within the stream. Modified
from Maiewst<i and Capel (1995).

and from the stream, and as a vehicle for contaminant transport
downstream. Aquatic biota also are important in the food web of
terrestrial organisms, with some aquauc biota, such as fish, being
consumed by people and wildlife. Analyzing contaminants in
sediment and aquatic biota provides an efficient way to test
whether hydrophobic contaminants are present in the stream.
Hydrophobic chemicals have little or no affinity for water; such
chemicals have a low solubility in water, a high solubility in
lipids (fats), and a strong tendency to sorb to organic material in
soil and sediment. Many hydrophobic chemicals also are resistant
to degradation, so they persist for a long time in the environment.
Persistent hydrophobic contaminants in a stream may accumulate
in sediment and aquatic biota (Figure 1). even when
concentrations in the water are too low to be detected using
conventional sampling and analytical methods. Historically, the
pesticides of primary concern in sediment and aquatic biota have
been the organochlorine insecticides, such as DDT, which were
heavily used in agriculture, termite control, and malaria control
programs from the mid- 1940s to the 1960s or later.

Historical Study Efforts

During the past 30 years, over 400 scientific studies have
looked for pesticides in ~tream sediment or aquatic biota in the
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Umted States. These include five major national programs that
<

Incre~ng hydrophobieily
sampled in rivers or estuaries. Most monitoring studies (97
percent) focused on organochlorine insecticides. These studies 1°4
differed widely in their design features, such as site selection
strategy, sample collection methods, and species and tissue type I~ ¯ ¯ I~
of b~ota sampled. The study duradous ranged from less than one
month to 24 years. Fish was the most common type of aquatic .103 ¯ ¯b)ota sampled, followed by mollusks and other invertebrates.

Because of differences among studies in study design and~, []sampling dates, it is difficult to combine data from different~ ~ I~
~                          -

studies ~nto an overall nadonal assessment. However, data from._c
¯ ¯~nd~dualnationalprograms can be used to assess the

-~ .102 ~ m~occurrence, geographic distribution, and trends of pesticides in~-
fish and. to a lesser extent, sediment from United States rivers.~

~
Pesticides Found in Sediment and Biota e_. ¯ ¯ -lO

A large number of pesticides have been detected in stream
sedtment and aquatic biota in various studies over the last 30
years. Forty-four percent of the pesticides targeted (41 of 93)
were detected in sediment, and 64. percent (68 of 106) were
detected in aquatic biota (whole fish, edible fish, or mollusks). ~’"~ ............~ ......~ .......~ ....~ ....~ ~ .....
Mo,_.t of the compounds detected were organochlorine 105 ’10-3 0..1 .10 .103
insecticides or their degradation products. This reflects the

Water solubilily, in micrograms per literhydrophobicity and persistence of these compounds, plus the fact
that more monitoring studies looked for organochlorine EXPLANATION
insecticides (97 percent of studies) than for any other types of¯ Rarely detected (at <5 pement of sites in sediment and b¢ota)pesucides (27 percent). Figure 2 shows the detection frequencies[] Intermediate (detected at 5-20 percent of sites in sediment ancfor pesticides most commonly found in sediment and biota (fish 5-60 pement in biota)and mollusks) by all the monitoring studies reviewed. Becausē  Commonly detected (at >20 percent of sites in sediment and ~=ctai
these detection frequencies reflect the study designs and sampling
dates of the studies that looked for specific compounds, they areFigure 3. The relation between pesticide occurrence in sediment and aqua:~c
not necessarily representative of all streams in the United States.biota in past m0nit0ring studies (color symbols) and pesticide pr0pet~ies (’water

The organochlorine insecticides DDT, chlordane, ands01ubilib/--a measure of hydr0ph0bicity, and s0il half-tife---a measure of
dieldrin were commonly detected in sediment and aquatic biotaenvironmental persistence). 0nly those pesticides ~rgeted at 50 sites or more were
(Figure 2), even though their agricultural uses in the United Statesincluded.
were discontinued during the 1970s. A few currently used
pesticides also were detected in sediment or biota at more than 10Pesticide Physical and Chemical Properties
percent of total sites. These include dacthal, 2,4-DB, dicamba,
diuron, and trifluralin (herbicides), and chlorpyrifos, dicofol, Two key properties of pesticides that control their
endosulfan, and lindane (insecticides). These pesticides tend to beaccumulation in sediment and aquatic biota are hydrophobicit~
intermediate in hydrophobicity and persistence, compared withand persistence. Historical data were used to develop structure’-
other pesticides used now or in the past. For most organochlormeactivity relations between these properties and pestle
pesticides, detection frequencies generally were higher in aquaticoccurrence in sediment or aquatic biota (see Figure 3). Generally.
biota than in sediment, pesticides were found to have the potential to accumulate i’n

sediment and aquatic biota if they had (1) a water solubility le~s
_= .100 than 1 milligram per liter (mg/L) or an octanol-water partition

¯= mt coefficient (Kow) greater than 1,000, and (2) a soil half-life greater
~ 80 than 30 days. Kow is an indirect measure of lipid solubility, so that
~ 601 hydrophobic compounds tend to have a high Kow and low water

solubility. Soil half-life is the best measure of relative persistence~ 401 that is available for a large number of pesticides. Each point in
~ 201 Figure 3 represents a different pesticide, color coded according to
-=- the frequency with which it was detected in sediment and biota
¯ 01 when data were aggregated from past monitoring studies. Fizure
-~ 20 3 shows only the effect of hydrophobicity and persistence on
- pesticide occurrence and does not show the influence of pesticide
_o use. The most commonly detected compounds (red squares) tend
"6 60 to have low water solubility and high persistence. Conversely.
E most pesticides that are rarely detected in sediment and biota
~ 80 (blue circles) have higher water solubilities and shorter soil half-
ae 100 lives. Several pesticides with intermediate detection frequencies

(green-white squares) are moderate in hydrophobicity and
persistence. Two pesticides--mirex and endrin (the two
uppermost green-white squares)--have lower detection

~ s ,~ ~. ~
] ~

frequencies than predicted from their low water solubilities and
~. ~. =~ ~ long soil half-lives, probably because their use was relativelv low.

These structure-activity relations were used to evaluate
Figure 2. Detection frequencies for pesticides in aquatic biota (top) and in bed which currently used pesticides have the potential to accumuJate
sediment (bottom) that were targeted at 15 or more sites by the monitoring studiesin sediment and aquatic biota. Because most currently used
reweweo and that were detected at 10 percent (or more) of total sites, pesticides have relatively high water solubility and short soil half-

lives, they are not as likely to accumulate in these media.
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However, some currently used pesticides that are intermediate in
both hydrophobicity and persistence (see Table I.) are likely to be
detected if analyzed in sediment and aquatic biota, although at
lower detection frequencies than the very hydrophohic, persistent
pesticides such as DDT. It also would be important to consider
where, and in what amounts, these pesticides are applied. Studies
of the herbicide oxadiazon in California suggest that currently
used pesticides that are intermediate in water solubility and
persistence may reach fairly high concentrations in sediment and
aquatic biota in areas of high pesticide use.                      L

Geographic Distribution in Relation to Use

The occurrence of a pesticide in a stream depends on the 0 500 MIKES ~../---.. "
sources of that pesticide in the drainage basin (such as pesticide
use), the characteristics of the stream (such as water flow), and0 50o KILOMETERS ~.~
the physical and chemical properties of the pesticide (such as
water solubility). Organochlorine insecticides are still detected in

EXPLANATIONsediment and biota in many streams because of their
environmental persistence and their extensive use in the past. Median concentration of total Use of DDT plus DDD (pounds

The occurrence of organochlorine pesticides during the DOT in whole freshwater fish, ac0ve ingredient) per Square
1980s still showed some association with its use in agriculture 20 1986 (in m~crograms per mile of agricultural land. 1966
years earlier. For example, Figure 4 shows the geogiiaphic kilogram, wet weight)
distribution of total DDT (DDT plus its metabolites DDD and ¯ -< 45.1 [] no reperto~ use
DDE) in freshwater fish from the U.S. Fish and Wildlife Service’s
National Contaminant Biomonitoring Program (NCBP) in 1986 (~) 45.2-103.8 [] < 3.9
in relation to regional esthnates of agricultural use of DDT plus

¯ 103.9-.193.9 [] 3.9--11DDD in 1966, the decade of highest use. In Figure 4, each site is
represented by a circle, color coded to represent the quartile in ¯ > 193.9 [] 12-21which its median total DDT concentration falls. For example, the
red circles correspond to the 75th-100th percentile group. [] >21
Agricultural land within each region is shaded according to the ~

Boundaries of farm production regions used for estimating pesticide useappropriate quartile of agricultural use of DDT plus DDD.
In 1986, the highest total DDT concentrations in fish wereFigure 4. Total DDT in whole fish sampled by the National Contaminantobserved in the south, near the Great Lakes, along the northeastBiomonitoring Program in 1986, shown in relat on to 1966 agricultura use of DDTAtlantic coast, and at scattered Pacific sites. The southeastern plus DDD by farm production region. Data are from U.S. Geological Survey, 1992

sites correspond to the regions of highest agricultural use in 1966. (DDT concentrations) and Eichers and others, 1970 (DDT use)
Higher-than-expected levels of DDT in the Great Lakes and
northeast Atlantic areas may be due to nonfarm use, incidental

associated with corn production acreage. High dieldrin levels alsorelease from chemical manufacturing plants, or atmospheric
occurred at sites in the northeast and Pacific regions, possibly -deposition. High residues at scattered Pacific sites may reflect use
because of urban use and proximity to farmland, respectively.on orchards, or proximity to agricultural cropland within the

Some currently used pesticides (such as chlorpyrifos,region. Other organochlorine pesticides in fish showed similar
dacthal, and trifluralin) showed an association with recentassociations with land use. Dieldrin concentrations were strongly
agricultural use in some studies. Some pesticides were associated
with nonagricultural sources in some studies. For example, mirex

Table 1. Currently used (1990s) pesticides predicted to have potential to was found in fish from areas treated for control of red fire ants
accumulate in sediment and aquatic biota (the southeast) or near manufacturing sources. Preliminary data

from the U.S. Geological Survey’s National Water-Quality
[Abbttwiatt°ns: K°w’n’°ctaa°l’wamrlmmti°ae°¢ffi¢immmg/L milligramPe’r liter; <.1~Assessment Program (1991 to the present) indicate that urbant~m; >. ~ t~,l

streams have high concentrations and detection frequencies of
Currently used (1990~) pe~tJcides that meet the selection c¢tterla 1DDT, chlordane, and dieldrin in sediment and whole fish (see

Insecticides Herbicides Fungicides or wood http://water.wr.usgs.gov/pnsp/rep/bst).
WeserveUves

Chlorpyrifos2
Ben~umfin Di¢lflon= Long-Term Trends

Dicofol2"3 Bensulide pL-2qB2
The existing data for pesticides in stream sediment are not

End°sulfanL3 Dactlml2 Pentachiorophenol2 sufficient to assess national long-term trends, but trends in
Esfenvalerate Ethalfluralm pesticide concentrations in whole freshwater fish can be assessed
Fenthion Oxadiazon2 using NCBP data from 1969 to 1986. Nationally, levels of
Fenvalerate2 Pendime~alm chlordane, total DDT, dieldrin, endrin, and toxaphene have

declined since their agricultural uses were discontinued. AnLmdane22 Triallate
example (DDT trends) is shown in Figure 5. For DDT and

Meth°xychl°r2’3
Trifluralin2 dieldrin, data for the 1980s suggest that concentrations may be

Permethrm2 leveling off, which is consistent with the slow degradation of
Phorate~ these pesticides in the environment. For DDT, this trend is
Proparv. te supported by changes in the proportional composition of total

DDT residues in fish. with the degradation product DDE~ Select~on cnterm:30 days.(1) water s°lubility < l’0mgiL°rl°g K°w>3’aad(2) s°fl half’life> constituting an increasing percentage of total DDT over time.
~ ’ Organochlorine detection frequencies in the NCBP remain high,Detected m one or morn past studies of stream s¢dimetlt or biota.
30r~a~och~ona, msec~ctde, with total DDT detected at more than 97 percent of sites, and
~ Atmiyze.d m >1,000 total samples by ~ ~ but not detex:tegk dieldrin at more than 70 percent of sites, each year.
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3.500-,- ....... 50 percent of studies. This suggests possible adverse human
~ :,, ~ 90th percentile health effects at the most contarmnated sites in these studies, if
=® 3,000 : \ ~ Average fish from these sites were consumed at average rates by the

_= "5 : ,, ~ 50th percentile general adult population. Adverse health risks may be higher for

.=o= ._= "~2,500 - ,, ~ AgriculturaIDDT cancelledUSe o! sport and subsistence fishers, who consume more local fish than
, . the average population.
~ ~E 2,000 ; k,,, Human exposure to organochlorine pesticides has been
c~ o ~ documented by studies detecting these compounds in various
8~ 1,500 -, human tissues, including breast milk. Consumption of
~ ~ contaminated food (including fish and shellfish) is a major route
~ ,~ ~- of human exposure to organochlorine pesticides. Organochlorine
~ E 1,000 - \,_. concentrations in human blood have been shown to increase after~ t

~
fish consumption and to be correlated with long-term fish

._~ 500 consumption rates. Organochlorine compounds tend to be stored
E in high-fat tissues within the body, but can be mobilized dunng

0 ~ ~    ~ lactation or starvation. Levels of some organochlorine
1969 1973 1977 1981 1985 compounds in human tissues in the United States do not appear to

have declined, at least through the early 1980s. Examples include
Figure 5. Trends in total DDT concentrations in whole fish sampled by the DDT in breast milk and dieldrin in adipose tissue (fat).
Nati0nal Contaminant Bi0m0nit0ring Program from 1969 to 1986. Data are from The wealth of information on pesticides in bed sediment and
U.S. Geological Survey, 1992. For the 90th (or 50th) percentile concentration, 90aquatic biota in the scientific literature has provided a national
(or 50) percent of samples were ~10w the concentration shown, perspective on organochlonne pesticides in United States rivers.

Nonetheless, significant gaps remain in our understanding of the
extent and significance of pesticides in stream sediment and

DDT and other persistent organochlorine pesticidesaquatic biota. This analysis suggests a need for additional studiescontinue to enter surface waters from sources such as
of pesticide occurrence in urban settings, together with moreatmospheric deposition and erosion of soils that have been
information on urban pesticide use. Also, researchers should lookcontaminated from past use. Field studies indicate that DDT half-
for currently used pesticides with the potential to accumulate inlives in soil are on the order of 15 years or longer,
sediment and aquatic biota in areas of high use. Finally, questions
remain about the effects of remaining pesticide levels on human

Significance to Water Quality and ecosystem health.

Pesticide concentrations measured by the monitoring studies Additional Reading
that were reviewed can be used to gauge potential adverse effects
at the time the samples were taken. The maximum concentrationsThis Fact Sheet is based on the book by LH. Nowell, ED. Capel, and ED.
measured in each study were compared with guidelines for theDileams, 1999, Pesticides in Stream Sedime~at and Aquatic Biota--Distribution,
protection of aquatic life, fish-eating wildlife, and human health.Trends, and Governing Factors: Boca Raton, Fla., CRC Press, Pesticides in the
Because the maximum concentrations from each study wereHydrologic System series, v. 4, 1040 p. O’el: 1-800-272-7737)

used, these comparisons indicate what percentage of studies may
have adverse effects at the most contaminated site in each study,Refor~ne~a
but not what proportion of sites may be affected. Such guidelines
generally were based on the results of single-species, single-Eichers. T.,Andritenas, E, Blake, H.,Jenkms. R..and Fox, A., 1970, Quantities
chemical toxicity tests conducted in the laboratory--therefore, of pesticides used by farmers in 1966: U.S. Department of Agncuhure, Eco-

nomic Research’Service, Agricultural Economic Report No. 179, 61 p.they do not consider more complex issues such as the toxicity ofMajewski, M.S., and Capel, P.D.. 1995, Pesticides in the atmosphere--dismbu-
chemical mixtures or the potential for endocrine-disrupting tion, trends, and govermag factors, Ann Arbor Press, Inc., Chelsea, Mich,,
effects on development and reproduction. Also, the monitoring 228 p.
studies reviewed may not be representative of sediment and biotaNewell, A.J., Johnson, D.W., and Allen. LK.. 1987, Niagara River Biota Contain-

from streams throughout the United States. =nation Project: Fish flesh criteria for imtSvomus wilddife: New York State
Deparanent of Environmental Conserwanoa. Division of Fish and Wildlife.

The potential effects on aquatic life, fish-eating wildlife, and Bu~au of Envtronmental Protection, Technical Report 8%3.
human health were assessed by comparing the maximumu.s. Env~onmental Protection Agency, 1995. Guidance for assessing chenucal

contanunant data for use in fish advisories, v. 1. Fish sampling and analysis,concentrations of pesticides measured by each study in sediment, 2ad ¢d.: U.S. Environmental Protection Agency, EPA 823-R-95-007.whole fish, and fish fillets (respectively) with applicable 1997,Th©incidenc¢ and severity of sediment contarmnauon in surface
guidelines. Sediment-quality guidelines were selected using waters of the United States, v. l, National Sedtment Quality Survey: U.S.
procedures developed by the U.S. Environmental Protection Environmental Protection Agency, EPA 823-R-97-006.
Agency (1997). Wildlife guidelines are from the State of Newu.s. Geological Survey, 1992, U.S. Fish and Wddlife Service National Contarm-

neat Biomonitonng Program Fish Data File, 1969-1986: Columbia Envi-York (Newell and others, 1987), and consider chronic andronmental Research Center. Columbia. Mo., Lotus and ASCII files.
reproductive toxicity, but not cancer effects. Human-health
guidelines are recommended screening values from U.S.For mor~ information:Environmental Protection Agency (1995), which consider both
chronic toxicity and carcinogenicity. Information on technical reports and hydrologic data related to National

Even when studies published prior to 1984 were excluded,Water-Quality Assessment (NAWQA) pesticide studies can be obtmned from:
sediment guidelines were frequently exceeded by maximum
concentrations of total DDT (in 52 percent of studies), chlordane Chief, Pesticide National Synthesis
(42 percent), and dieldrin (29 percent), indicating a high u.s. Geological Survey
probability of adverse effects on aquatic life at the most 6oo0J Street. Placer Hall
contaminated sites in these studies. New York wildlife guidelines Sacramento, CA 95819-6129were exceeded for total DDT (77 percent of studies) and dieldnn
(25 percent), which indicates potential adverse effects on fish-

Addiuonal information on NAWQA and other U.S. Geological Survey pro-eating wildlife at the most contaminated sites in these studies,grams can be found by accessing the NAWQA home page on the World Wide WebEPA-recommended screening values were exceeded forat <http://water.usgs.gownawqa>.
chlordane, total DDT, dieldrin, and heptachlor epoxide in at least

USGS Fact Sheet 092-00
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Environmental Indicator Profile Sheet
ACUTE SEDIMENT ASSAY~u,~,.~ ~,~.~ Tools Used to:

’.i[. Indicator Profile No. 2 Measure Indicator:
¯ Acute, Chronic, and In-Situ

~ ¯ Microtox
Toxi c ity Testi n g ro×icirv Testing

Category: Water Quality ¯ Toxici~ Identification
............ Evaluation (TIE)

Description: Indicator Useful
Toxicity testing is used to assess the impact of stormwater pollutants on the for Assessing:
overall quality of aquatic systems. Toxicity testing is usually conducted in * Aquatic lntegri~ of:
a laboratory setting using sample water (e.g. stormwater runoff) and test Lakes
organisms such as Ceriodaphnia dubia or Pimephales promelas. A single Streams
species or microcosm is exposed to collected sto~:mwater runoff for a period Estuaries
of time. The organisms are analyzed for evidence indicating that exposure * Land Use Impacts
to pollutants in the stormwater produced lethal or sublethal effects such as * Stormwater
mortality’, limited reproduction, or stunted growth. Negative physiological Mgmt Programs

¯ Whole Watershedand behavioral changes in response to stormwater exposure may also
Qualityindicate the presence of pollutants in toxic concentrations. * Industrial Sites

Acute toxicity testing focuses on effects which become apparent over a * Municipal
relatively’ short interval (i.e., usually 24 to 96 hours). Chronic toxicity tests Programs

are used to identify effects which become apparent only after long periods Key.-
of exposure, usually ten percent of the test organism’s life span or longer. Very Useful
Chronic toxicity tests are commonly conducted over a seven-day period; Mod. Useful
longer periods of exposure are also used. Not Useful
In-situ or flow through toxicity testing may also be conducted. Test
organisms are transported to the site and placed in submerged exposure Indicator Advantages
chambers designed to allow water flow in and out of the chamber. After the * Geographic Range
exposure period, the organisms are collected and analyzed in the * Baseline Control

laboratory for evidence of lethal or sublethal effects. Both acute * Reliable
(short-term) and chronic (long-term) toxicity testing can be conducted * Accuracy

in-situ. * Low cost
¯ Repeatable

In order to identify the probable agent of the observed toxicity, toxic * All Watershed Scale
identification evaluation (TIEs) procedures may be performed. TIE is a * Familiar to
step-wise procedure which first identifies the probable class of toxicant Practitioners
(e.g., metals, nonpolar organics) and then the specific toxicant (e.g., * Easy to use&
mercury, creosote). Once the probable toxicant has been identified, control Low training

measures may be developed and implemented. Key
Very Advantageous

Mod. Advantageous

Not Advantageous

Cost

See Table 3.3A

Center For Watershed Protection                                               Indicator Prolile No. 2
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Toxic:,q Testing, Indicator Profile Sheet Page 2

Utility of Indicator to Assess Stormwater Impacts:
¯ Vanous species with specific levels of sensitivity can be used to

evaluate the severity and identify the potential causes of degradation
(~ e, pollutants).

¯ Toxicity testing can be used to evaluate the effectiveness of
stormwater BMPs and other stormwater pollution reduction measures.

¯ Species-specific toxicity testing can be used as a rallying point for
aquatic system restoration, especially if a particularly sensitive, well-
known, and economically significant species is used.

¯ Applicable on both local and regional levels.
Results of toxicity testing can be used by watershed managers to
identify areas of high concern and to establish restoration priorities.

¯ Phase I, II, and III TIE procedures can be used to help identify specifc
po.llutant sources.                     .

Advantages of Method:
¯ A great deal of data is available describing acute and chronic toxicity

limits for various species.
¯ Toxicity testing can easily be incorporated into tiered stormwater

monitoring programs.. First tier indicators such as fish and
macroinvertebrates assemblages and water quality monitoring can be
examined to determine if the system is degraded. Toxicity testing, a
second tier indicator, can then be used to identify the probable cause
and source of the degradation.

¯ Watershed managers can identify potential severity of water quality
degradation by using species with differing levels of sensitivity to
environmental parameters.

¯ Different species sensitivity assists watershed managers’ ability to
distinguish between potential causes of existing water quality problems.

¯ The obvious visual impacts on species (e.g., tumors, stunted growth,
and discoloration) can generate public concern and motivate
involvement with restoration efforts.

Center For Watershed Protection                                             Indicator Profile No. 2

R0027332



Toxicity Testing, h~dicator Profile Sheet                                                        Page

Disadvantages of Method:
¯ Several possible factors influence toxicity for a given species, including

concentration of the contaminant, concentrations of other substances
temperature, the organism’s environmental conditioning and
acclimation, toxicant interactions, and duration of exposure.

¯ Toxicity testing has historically focused on short term and lethal effects.
Sublethal effects, which may not become apparent for years and which
can include impacts to reproductive behavior, migration patterns, and
predator avoidance, have not been as thoroughly studied.

¯ The same species may exhibit varying tolerance levels for different
pollutants or combination of pollutants.

¯ Toxicity testing often occurs in a laboratory setting where conditions
may not simulate exactly those found in the natural environment.

¯ There is some disagreement among practitioners about what
constitutes acceptable and unacceptable aquatic impacts.

¯ Organisms’ actual exposure to pollutants in stormwater is generally
limited. Many toxicants in runoff are usually in biologically less
available forms. Standard toxicity limits (generally developed under
simulated baseflow conditions) are therefore, not wholly representative
of stormwater toxicity response.

¯ A large quantity of the test organisms must be available quickly and the
health of these organisms must be established through reference or
control conditions.

¯ Reliance on single species tests or using only one species may not
provide an accurate assessment of ambient toxicity.

Center For Watershed Protection                                             Indicator Profile No. 2
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Toxicity’ Testing, Indicator Pro_file Sheet Page 4

Case Study: Hall, K.J.; B.C. Anderson. 1988
The Toxicity and Chemical Composition of Urban Stormwater Runoff
Canadian Journal of Civil Engineering, Vol. 15, pp. 98-106 (1988)

The authors studied the effects of land use on the chemical composition of urban stormwater runoff and its
subsequent acute toxicity to the aquatic invertebrate Daphnia pulex in a drainage basin in British Columbia.
It was determined that both land use and interval between rainfall events influenced the chemical
composition and toxicity of the stormwater. Six of the twelve sites studied produced stormwater that was
toxic to some degree. Stormwater from all open and/or green space areas was nontoxic to Daphnia in static
96-h tests. The frequency of occurrence of toxicity in stormwater, in relation to land use, appeared to be
commercial > industrial > residential > open space.

An examination of the pattern of toxicity in the watershed showed higher toxicity in the upper and lower
reaches of the basin; those sites in the middle of the basin all had runoff that was nontoxic. In general, these
middle reaches of the basin are at the lower, gently sloping elevations, close to the main water bodies and
have been predominantly used for residential and open and/or green space land uses.

In laboratory bioassays with Daphnia, toxicity of iron was low and it reduced the toxicity of other metals.
Lead increased the toxicity of copper and zinc. There was an increase in metal toxicity as pH decreased and
suspended solids concentrations increased. The laboratory experiments begin to explain the variable nature
of stormwater toxicity and provide an understanding of why field measurements of toxicity in stormwater can
change rapidly, as a storm flushes particulate and soluble materials from the watershed.

Method References:
¯ Acute and chronic toxicity testing: Sayre, P.G.; D.M. Spoon, D.G. Loveland. 1986. Use of Heliophrya

sp., a Sessile Suctorian Protozoan, as a Biomonitor of Urban Runoff. In: Aquatic Toxicology and
Environmental Fate: Ninth Volume. Philadelphia, April 14-16, 1985. ASTM Special Technical
Publication 921.

¯ Microtox: Morrison, G.M. et al. 1993. Variations of Environmental Parameters and Ecological
Response in an Urban River. Water Science and Technology, 27(12):191-194.

¯ Long-term in-situ testing: Day. K.E. et al. 1990. Changes in Intracellular Free Amino Acids in Tissues
of the Caged Mussel, Elliptio complanata, Exposed to Contaminated Environments. In: Archives of
Environmental Contamination and Toxicology. New York. Vol 19, No. 6, pp 816-827.

¯ Toxicity identification evaluation (TIE) procedures: S.R. Hansen and Associates. 1994. Identification
and Control of Toxicity in Storm Water Discharges to Urban Areas. Final Report.

¯ Marsh, J.M. 1993. Assessment of Nonpoint Source Pollution in Louisville, (Jefferson County),
Kentucky. In: Archives of Environmental Contamination and Toxicology. New York. Vol 25, No. 4, pp.
446-455.

¯ U.S. Environmental Protection Agency. 1992. A Pilot Study for Ambient Toxicity Testing in Chesapeake
Bay. Annapolis, MD. U.S. EPA Contract No. 68-WQ-00-43.

¯ Weber, C. I. (ed). 1991. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027 Environmental Monitoring
Stystems Laboratory, Cincinnati, OH.
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RESEARCH REPORTING SERIES

Research reports of the Office of Research and Development,
Environmental Protection Agency, have been grouped into five
series. These five broad categories were established to
facilitate further development and application of environmental
technology. Elimination of traditional grouping was consciously
planned to foster technology transfer and a maximum interface
in related fields. The five series are:

i. Environmenta! Health Effects Research
2. Environmenta~ Protection Technology
3. Ecological Research
4. Environmental Monitoring
5. Socioeconomic Environmental Studies

This report has been assigned to the ENVIRONMENTAL PROTECTION
TEChq~OLOGY series. This series describes research performed
to develop and demonstrate instrumentation, equipment and

.o     .method01ogy-~o .repair or prevent environmental degradation

from point.and non-point sources of pollution. This work
¯ ""~,~.-~,:~-L~ providesii.~,.th.e~.n~-%o.r improved technology requlred for th
"’;~’~i:~;~ ~. ~,c6~0i<~ ~d:’~6~ent of poliution sources to meet environmental

.o. -
-"~~’-."-~.,-,~,~2~’~_’7~as been reviewed by the Of f,ce of Research and
"4.° .::.~/~:~’~.~.. ~;;~16-~r;.,’[.L~roval does not signify that the contents’

" [_~.,-._,ece-,s~:~.z~. ~nec~._~he vies an~ .~li~ies of the ~ronment~.l.
:~.~ :~Z~[’~.Prote~ct~n;~.~.~ency,"nor’does mention of trade ha.rues or co,erc,a±

t..~.~~i~’-....o~product~_.~c~)_ns.~.’~tute endorsement .or recommendatl~n for use~.
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¯ ABSTRACT

Street surface contaminants are deposited on roadways from many
sources within an urban area. Industrial operations, land use activ-
ities, fallout of air pollutants, roadway usage and other activities
contribute to the loading of particulates on urban roadways. These
materials are then carried into receiving waters by storm runoff
where they constitute a substantial portion of the overall water
pollution problems of cities. Metropolitan Washington, D.C., with its
low background of industrial emissions, was the area chosen for study
of contributions of motor vehicle usage to urban roadway loading factors.
Specific roadway study sites within this area were selected so as to
provide minimal interference from nontraffic-related land use activities
and thus isolate, as much as possible, the traffic-related depositions.

Motor vehicular traffic is directly or indirectly responsible for
deposition of substantial quantities of materials on roadways in urban
areas. Significant levels of toxic heavy metals and asbestos and slowly
biodegradable petroleum products and rubber are deposited directly from
motor vehicles along with large quantities of particulate materials
contributed indirectly by traffic. The particulates contributed in-
directly by traffic are largely inorganic, but have associated with them
solids and nutrients which represent a serious source of water pollutants
in all metropolitan areas.
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SECTION I

CONCLUSIONS

°CONTRIBUTIONS OF MOTOR VEHICLES TO WATER POLLUTION IN URBAN AREAS

Traffic dependent rates of deposition of street surface contaminants
have been determined as part of this study and are given in Table 1
along with the percentage composition of materials being deposited
through traffic-related mechanisms. In general these percentages will
not strictly be representative of materials found on streets through-
out all urban areas because many roadways receive substantial deposi-
tion of differing composition from land use activities other than
transportation. Some of the more hazardous constituents of street
contaminants originate directly from the motor vehicle. Most of the
bulk of deposited roadway materials are representative of the local
geology and a lesser amount originates with the street surface material
itself. However, all materials being deposited at rates given in Table i
are attributable to traffic and would not be present were it not for the
passage of motor vehicles. Contributions from nontraffic-related sources
were eliminated, to the extent possible, in the determination of these
rates.

Dependency of the composition of traffic-related street surface contami-
nants upon local geology will give rise to some geographic variations in
the deposition rates listed in Table i which were developed from samples
taken in the Washington, D.C. Metropolitan area. However, it is believed
that most of the rates will be rather uniformly applicable. Greatest
variations will be found in rates of deposition of volatile solids, BOD,
COD, phosphorus, nitrogen, chloride and the magnetic fraction. Addi-
tionally, other pollutants not listed here may appear to be traffic-
related in certain metropolitan areas of the country, depending upon
their presence in area soils.

In addition to the traffic-related materials, other street surface con-
taminants are deposited on urban roadways through mechanisms unrelated
to motor vehicular traffic. Litter, defined as particles larger than
3.35 mm, pollutants associated with litter, fecal coliform and fecal
streptococcus organisms, polychlorinated biphenyls and small amounts of
cadmium also appear along roadway surfaces. No dependency upon traffic
could be shown for these polluta~s. Further, no cyanide or
hexavalent chromium were found in any of the roadway deposits tested.

SOURCES OF TRAFFIC-RELATED STREET SURFACE CONTAMINANTS

Street surface contaminants are deposited on roadways via mechanisms
which may be related, or unrelated, to traffic. Loadings of the related
depositions will be proportional to total traffic and may arise directly
(tire rubber, motor oil) or indirectly (abraded materials from roadway
surfaces) from the motor vehicle. The bulk of traffic-related materials
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TABLE i. DEPOSITION RATES AND COMPOSITION OF TRAFFIC-RELATED ROADWAY DEPOSITS(a)

(WASHINGTON, D.C. METROPOLITAN AREA)

Dust and Dirt
Deposition Rates                                    Composition

(Units -- Unless Otherwise Stated)                    (% by Weight Unless
Parameter                     Ibs/axle-mile                      ~/axle-km                  Otherwise Stated~

Dry Weight                        2.38 x i0-.3                    6 71 x i0-I

6.33 x 10-4                     "                             -Volume                           (quarts/axle-mile)               4.33 (i/,axle-km)                   -

Volatile Solids                    1.21 x 10-4                      3.41 x i0-.2.                      5.1
BOD                            5.43 x 10-.6                  ].53 x 10-2                  0.23
COD                             1.28 x 10-~_                  3.61 x I0-~                  5.4
Grease                               1.52 x 10-b.                      4.29 x i0-~                      0.64

Total Phosphate-e                1.44’x i0-~                     4.06 x 10-4_                     0.061
Nitrate-N                           1.89 x 10-8                      5.33 x I0-~                      0.0079

6.37 x i0-~b

1.05 x 10-4
Nitrite-N                         2.26 x i0                                                       0.00095
Kjeldahl-N                      3.72 x 10-7,                                                0.016
Chloride                           2.20 x 10-.6                     6.20 x 10-4_                     0.092
Petroleum                           8.52 x 10-.6                      2.40 x 10-2                      0.36
n-Paraffins                         5.99 x i0-b                      1.69 x i0~                      0.25

3.86 x 10+5                    2.40 x I0 ~                    3.6 x 105Asbestos                         (fibers/axle-mile)               (fibers/axle-km)                (fibers/gram)

Rubber                               1.24 x 10-5_                      3.50 x 10-3                      0.52
Lead                                   2.79 x 10-_5                        7.87 x 10-3                       1.2
Chromium                              1.85 x 10-_/                        5.22 x 10-_5                       0.008
Copper                       2.84 x i0-_/                8.01 x i01~                0.012
Nickel                               4.40 x i0-/_                      1.24 x 10_4                      0.019
Zinc                                 3.50 x 10-.6                      9.87 x 10                         0.15

_Magnetic Fraction                 1.26 x 10-4                      3.55 x i0 2 5.3

(a) Numerous other pollutants were found in urban roadway samples; however, those listed in the table
were the only ones related to motor vehicular traffic.



deposited on roadways do _hot originate directly from the motor vehicle.
Much of the traffic-related street surface contaminants are repre-
sentative of local geology and, to a lesser extent, products abraded
from the roadway surfaces and are largely inorganic. Carbonates con-
stitute a major portion of the volatile solids found in samples from
the Washington, D.C. Metropolitan area. The analysis of "pure" mate-
rials shown in Table 21 was performed to aid in establishing the origin
of pollutants found in roadway deposits. Most of the traffic-related
BOD, COD, magnetic fraction, chloride, nitrogen, volatile solids and
phosphorus arise from sources other than the motor vehicle itself.
Phosphorus and chloride are most likely derived from area soils and
roadway surface abrasion. The winter during which this study was con-
ducted was extremely mild and very little salt was applied to area
roadways indicating that the chloride levels found are not from deicing
compounds. The low levels of traffic-related nitrogen found were con-
tribu=ed by soils and plant materials carried onto the roadway by motor
vehicles.

Less than 5% by weight of the traffic-related deposits originate directly
from motor vehicles; however, these pollutants are among the most impor-
tant by virtue of their potential toxicity.

Much of the grease and all of the petroleum and n-paraffins
result from spills or leaks of motor vehicle lubricants,
antifreeze and hydraulic’fluids.

¯ Traffic-related lead is deposited principally through the
use of leaded fuels; however, some results from the wear
of tires in which lead oxide is used as filler material.

¯ Zinc is also used as a filler in tires and at high con-
centrations in motor oil as a stabilizing additive.

¯ Copper, nickel and chromium are wear metals from metal
plating, bearings, bushings, and other moving parts with-
in the engine. Considerable copper is deposited as a
result of wear of brake linings which have copper added
to increase mechanical strength and promote more rapid
dissipation of heat.

¯ As reported in recent studies of motor vehicle operations,
asbestos arises from wear of clutch and brake linings (I)
~nd tire wear is the source of traffic-related rubber
found in roadway deposits (2).

SIGNIFICANCE OF RUNOFF OF TRAFFIC-RELATED DEPOSITIONS TO URBAN WATER
POLLUTION

It was concluded in the Literature Review on Urban Runoff prepared for
this study, see Appendix H, that urban stormwater runoff is frequently
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a significant portion of the total pollution entering area receiving
waters on a yearly h~sis, and is always significant on a shock-load
basis as is encountered during periods of runoff. The data in Table 2
have been calculated and compiled to demonstrate the significance of
that portion of total urban stormwater runoff pollution from traffic-
related sources. This has been done by determining the per capita
amounts of pollutants which would enter receiving waters each day from
traffic-related depositions and from final effluent of a good secondary
sewage treatment plant, assuming uniform flow rates. On a population
adjusted basis, runoff of traffic-related roadway deposits represent
about 75% of the total suspended solids from traffic and sewage treat-
ment plant final effluent and 15% of the total COD. With the exception
of heavy metals and asbestos, the other contributions of traffic to
urban water are not as significant when uniform flow is assumed.
Traffic-related heavy metals constitute the most serious contaminant
from this source when compared with sewage. For example, close to 100%
of the lead entering urban receiving water is from traffic-related
sources. The situation becomes much more serious when considered on a
shock-load basis which o~curs during runoff events. Hypothetically, if
a three-day accumulation of traffic-related roadway materials were
flushed into receiving waters during the course of a two-hour runoff
event, the rates of traffic-related runoff given in Table 2 would be
uniformly increased by a factor of 36 (three days ¯ 24 hrs./day ~ two-
hr. runoff). Impact ratios given in Table 2 demonstrate the increased
contributions of traffic-related roadway depositions, relative to final
effluent, during a runoff event. Traffic-related deposits by themselves
would then constitute a significant source of pollution on a shock load
basis for each parameter listed; thus, the importance of traffic contri-
butio~ to urban water pollution is established. Potentially the most
serious emission quantitated by this study is the traffic-related
asbestos deposited on roadways and discharged as an air pollutant.
Asbestos emissions from motor vehicles probably constitute a major
source of total population exposure in many urban areas (3).

VARIABLES AFFECTING DEPOSITION OF STREET SURFACE CONTAMINANTS

The principal program objectives of investigations of traffic-related
water pollution necessitated certain sacrifices in the study of other
factors contributing to the total urban runoff situation. For example,
little can be said concerning contributions from other land use activ-
ities except that shopping centers and roadways near heavy construction
activities receive deposits considerably in excess of amounts which
would be predicted on the basis of traffic intensity alone. The road-
way deposits at the one shopping center studied averaged about 12 times
higher (8.10 kg per axle-kilometer) than would have been predicted on
the basis of traffic volume alone. Likewise, a roadway across the street
from a construction site received nearly 14 times (9.2 kg per axle-kilo-
meter) the expected amount of deposited materials. However, it was
possible to draw a number of important conclusions relative to variations
in deposition rates of traffic-related materials since most of the road-
way sites studied received deposits principally from this source.

4
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TABLE 2. SIGNIFICANCE OF RUNOFF FROM TRAFFIC-RELATED ROADWAY DEPOSITS TO
URBAN WATER POLLUTION

(COMPARISON WITH SECONDARY SEWAGE TREATMENT PLANT EFFLUENT)

Sewage Composition(a) Average Per Capita Mass Flow Rates
Final Traffic-Related TrafficCd)"

Parameter Raw Effluent Final Effluent(b) Depositions(C) Impact Ratio

(mg/l) (mg/l) (g/cap-day) (g/cap-day) (Traffic/Effluent)

Suspended Solids 235 24 9.08 26.3 104

BOD 140 14 5.30 0.06 0.41

COD 200 20 7.57 1.41 6.7

KJeldahl-N 30 3 1.14 0.004 0.13

Phosphate-P i0 7 2.64 0.016 0.22 ’

Lead - 0.03 0.011 0.31 1015 ’

Zinc - 0.08 0.030 0.039 47

Copper - 0.03 0.011 0.003 9.8

Nickel - 0.01 0.004 0.005 45

Chromium - 0.01 0.004 0.002 18

(a) Estimates of raw sewage and final effluent concentrations are for separate domestic sewage and
have been derived from Fair and Geyer (4), EPA’s manual on phosphorus removal (5) and a recent
publication on elemental analysis of wastewater sludges (6).

(b) Average per capita flow rates of pollutants in final effluent have been calculated assuming a
per capita flow of i00 gallons of sewage per day.

(c) Average per capita depositions of trafflc-related pollutants available in urban stormwater run-
off have been calculated assuming a per capita driving distance of 24.3 axle-miles per day and
deposition rates of trafflc-related pollutants given in Table I. The per capita driving distance
was derived from 1968 figures of 66 x 106 axle-miles per day from a population of 2,714,000 in
the Washington, D.C. Metropolitan area (7). For example:

~ 5.43 x 10-6 lbs. BOD 24.3 axle-mi. 454 ~~ " = 0.060 grams/capita-day
~ axle-m~, cap.-day lb.

(d) Runoff, during a t~o-hour storm event, of traffic-related materials deposited on roadways over a
three-day period has been compared with sewage final effluent discharged to receiving waters dur-
ing this same two-hour storm.



One important observation was the effect of curb height upon the amount
of material collected from the roadway. Figure i shows average per
axle dry weight loadings for litter (particles larger than 3.35 mm) and
dust and dirt (particles smaller than 3.35 mm) collected at the roadway
sites as a function of height of the curb or roadway barrier along which
the samples were collected. As might be expected, accumulation of the
larger litter particles was not markedly affected. Inspection of this
figure reveals that per axle dust and dirt loadings increased with curb
height up to about 15 to 20 inches. These data indicate that consider-
able quantities of the smaller sized dust and dirt particles become air-
borne and are carried over curbs to settle on areas adjacent to the road-
ways. This effect of barrier height upon the dry weight of sample col-
lected represents a significant finding in terms of the consequences of
street and highway construction.

Some marked seasonal variations were noted in the magnitude of certain
components of street surface materials as shown in Tables 3 and 4.
Depositions of litter and dust and dirt were fairly uniform throughout
the year while fecal coliforms and fecal streptococci were found to be
much higher during summer and fall seasons. Volatile solids, BOD and
COD depositions were generally higher in summer and fall. This is
probably related to the greater amounts of plant materials which occur
during these seasons. Grease deposits were uniform as would be predicted
if the majority of this substance were a direct result of motor vehicle
usage. Lead, zinc and rubber were found to be considerably higher dur-
ing warm seasons while the other heavy metals were deposited at relatively
uniform rates throughout the year. This is probably attributable to a
greater rate of tire wear at the higher ambient temperatures.

TABLE 3. SUI~IIRY OF SEASONAL VARIATIONS IN LOADING OF NONTRAFFIC-
RELATED POLLUTANTS ON ROADWAYSla~

Average 24 _h~+_Accumulation
Pollutant (Units)         Winter         Sprin~         Summer         Fall

Litter (kg/km) 14.3 24.5 24.8 14.9

Fecal Coliforms
(million org./km~ 17.5 2.9 545.3 60.9

Fecal Streptococci 25.4 25 1 330.0 83.5(million org./km) "

(a) Data given are average seasonal loadings calculated from samples with
one-day accumulation perio~taken at sites which were sampled through-
out the year.
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Figure I. Per axle dry weight loading vs. roadway barrier height(a)

(a) Average per a~le amounts of litter and total dust and dirt dry
weight collected at each of the sites receiving primcipally
traffic-related deposits have been plotted versus height of the
curb or other roadway barrier against which samples were collected.
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No apparent effect o~ depositions of street surface contaminants was
discernible due to speed, traffic mix or composition of the roadway
paving material. This is not to say that such effects dc not exist,
but rather that their influences were too subtle to be detected. The
random nature of the deposition of street surface contaminants made it
difficult to detect subtle influences. Deposition rates of litter and
dust and dirt dry weight were found to have a relative standard deviation
of about 25%.

TABLE 4. SUMMARY OF SEASONAL VARIATIONS IN LOADING RATES OF TRAFFIC-
RELATED POLLUTANTS ON. ROADWAYS (a)

Average Seasonal Loadin~ Rates (g/axle-kin)
Pollutant               Winter       ~       S ’u~.er        Fall

Dust and Dirt (x i0-!I) 2.68 1.95 2.91 2.82
Volatile Solids (x i0- i) 0.14 0.i! ,~._!8 0.25
BOD (x i0- i) 7.7 7.3 6.8 19.2
COD (x I01~i) 224 176 283 440
Grease (x i0 ~,) 29 24 33 41
Lead (x i0- . 4.4 4.1 ii.9 8.5
Zinc (x i01~i) 1.0 0.9 2.9 2.1
Rubber (x i0 ) 2.9 1.2 6.2 4.1

ACCUMULATION OF ~.IATERIALS DEPOSITED ON ROkDWAYS

Deposition of materials onto roadways occurs at a constant rate under a
given set of conditions. That is, traffic-related pollutants are
deposited at the fixed rates given in Table i and it appears that non-
traffic-related pollutants such as litter are deposited at a rate linear
with time. Although deposition is uniform, it has been found that the
materials do not accumulate on roadways at a linear rate. This was
determined by study of samples collected over deposition/accumulation
periods of from one to four days. Data thus acouired revealed that
accumulated loads had begun to level off substaltially after several
days. Average ratios of loadings found after a three-day accumulation
period divided by those found after a one-day accumulation period are
given for selected pollutants in Table 5. The observed ratios would
be approximately three if accumulation rates were linear. These values
are all significantly lower than three which substantiates this decrease
in rate of accumulation of roadway materials.

(a) Data given are average seasonal loading rates calculated from samples
taken at sites which were sampled throughout the year. Loading rates
are to be multiplied by the power of ten shown in parentheses beside
each pollutant. For example, a tabulated BOD 7 7 equa/s 7.7 x 10-3
g/axle-kin.                                    "

8
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TABLE 5. COMPARISON OF ROADWAY LOADINGS OF TRAFFIC-RELATED
~iATERIALS FROM SA~MPLES WITH ONE-DAY

~ND THREE-DAY DEPOSITION/ACCUMIFI~TION PERIODS

Parameter Average Curb ~oa~in~ Ratios(a)
(3-Day Loading/l-Day Loading)

Dust and Dirt 1.43

Chloride i. 34

Grease i. 42

Kj eldahl-N 0.91

Lead i. 21

PRACTICAL LLMITATIONS ON EFFICIENCY OF ADVANCED STREET CLEANING METHODS

A sampling proced~rew~as developed for the collection of materials deposit-
ed on roadways which utilized a manual vacuuming followed by separate
collection of a water flush of the street surface. Evaluations of the
sampling method showed that essentially quantitative recoveries of
particulate materials could be attained by careful vacuuming of the road-
ways. However, separate analyses of the particulate and flush fractions
of roadway samples showed that some po!lutants, particularly water
soluble components present at low concentrations, were not collected at
high efficiencies by the vacuuming operation alone. The data in Table 6
presents average levels recovered wi~h the flush fraction for each
pollutant. This has strong implications as to the practical limitations
on the street cleaning efficiency which can be realized by advanced equip-
ment employing sweeping and/or vacuuming of lightly loaded roadways. Thus,
Thus, while it may be possible for such equipment to collect well over 90%
of roadway particulates, only about 65% of the BOD will be removed from
streets holding from one to three days of accumulated deposits.

INFLUENCE OF STORMWATER RUNOFF ON URBAN RECEIVING WATERS

Runoff from urba~ roadways induces shock effects upon receiving waters
as the accumulated nutrients, toxic and oxygen demanding substances are
abruptly introduced during storm events. Such events will occur several
times over the course of a year and permanent changes in the downstream
biota may result even though the chemical composition of the receiving
water reverts to normal shortly after cessation of runoff. Chemical
examinations of stream bottom samples taken from upstream and downstream
of roadway runoff outfalls demonstrated that a permanent, dry weather

(a) Ratios given are overall averages of curb loadings observed after a
three-day accumulation period divided by loadings found after a one-
day accumulation period. Ratios would be equal to three if accumula-
tion of roadway materials was linear. Note that the balance of the
unaccounted for materials is still available for runoff pollution as
they have been merely translocated to areas adjacent to the roadway.
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sphere of influence exists near the roadway/receiving water interface.
The length of stream permanently influenced by the roadway was defined
by maxima in concentrations of certain pollutants in bottom samples.
However, it was not always possible to detect the stream area influenced
in urban areas. The effects of roadway runoff on bottom samples were
masked in some urban streams by the introduction of pollutants from
other, principally industrial, sources.

TABLE 6. DISTRIBUTION OF POLLUTANTS BETWEEN DUST AND DIRT
AND FLUSH SAMPLE FRACTIONS

Average % of Total
Parameters         Pollutant Found in Flush       % Standard Deviation

Dry Weight                        7                                8
Volatile Solids                  20                                 13
BOD                      36                      22
COD                      16                      12
Grease                            19                               15
Petroleum                        19                               13
n-Paraffins                      19                               14
Total PO4-P                     15                              15
PO,-P                    43                      42
NO~-N                    69                      24
NO~-N                    97                      7
To~al Kjeldahl-N              33                           23
Chloride                         43                               33
Asbestos                         13                               31
Fecal Coliforms                 76                               40
Fecal Strep                     44                              39
Lead                               4                                2
Chromium                         17                               15
Copper                             5                                4
Nickel                           5                               2
Zinc                               2                                1

Sampling and analysis of stormwater runoff from roadways showed the
first flush effect with levels of pollutants generally decreasing during
the later courses of the runoff events to a lower, but still significant,
level. Sudden increases in rainfall intensity during a storm event
resulted in a second peak in runoff concentrations. Zinc compounds
deposited on roadways were found to be more soluble than those of lead
as evidenced by the higher dissolved zinc concentrations found in the
runoff samples. It is believed that this higher solubility causes zinc
to be removed from roadways by stormwater runoff at a faster rate than
the lead compounds.
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SECTION II

RECOMMENDATIONS

GENERAL

One of the objectives of this study has been to develop practical
recommendations to reduce or eliminate contributions of motor vehicular
traffic to urban roadway runoff pollution. These recommendations will
require expenditures of considerable sums of money and resources.
However, this effort is essential if water quality in urban areas is
to be maintained or upgraded.

The recommendations may be categorized as falling into the areas of
urban roadway design standards and practice, advanced public works
practices, motor vehicle design and future studies required to advance
the state of the knowledge in this area or to more fully develop road-
way runoff pollution control and abatement techniques. As background
against which recommendations are viewed, the deposition of roadway
materials and subsequent transport to urban rivers and streams are
reviewed briefly. Roadways act as effective collectors of particulate
materials deposited directly by motor vehicles, by fallout of air poilu-
tants, wear and abrasion of roadway surfaces, intentional and accidental
littering, by various land use activities and, most importantly, by
collection of particulate materials which are representative of the local
geology. These depositions are then carried off during runoff events
into urban receiving waters. Just as roadways are efficient collectors
of materials, they are also extremely effective in transporting them by
virtue of their high runoff coefficients. However, even without reduc-
tion of the amounts of materials deposited on urban roadways, it is
possible to effect considerable improvements in the water quality situa-
tion by altering the kinetics of transport so that peak runoff rates are
delayed or flattened out over a longer period of time in order to reduce
shock loads on the receiving waters. The ensuing recommendations will
deal with control techniques operating at several points in the overall
roadway water pollution deposition and transport mechanisms.

ROADWAY DESIGN AND CONSTRUCTION

Roadway Site Selection

Although there is only a modicum of flexibility allowed in the selection
of roadway sites in urban areas, these should be chosen in such a manner
as to minimize the roadway areas drained directly into the receiving body
of water.

Curbing and Roadway Dividers

Curbs and roadway dividers act as efficient barriers against which
almost all of the deposited roadway materials collect. This study has
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shown that amounts of dust and dirt which collect against a roadway
barrier increased s~bstantially with the height of the barrier.

Advantage may be taken of this phenomenon in instances where the road-
way is adjacent to an unpaved area which is relatively f!at or sloping
away from the street surface. For example, the Baltimore-Washington
Parkway site which was studied under this contract has a curb height of
only four inches along the low-speed lane. This roadway does not require
routine street sweeping as passing traffic blows most of the deposited
dust and dirt over the low curb onto the gravel and grass areas along
the roadway. During runoff events, this dust and dirt is then carried
to receiving waters at a much lower rate and efficiency as compared to
materials on the roadway.

Conversely, it could be advantageious to utilize the increased particu-
late collection efficiency of higher barriers in conjunction with the
use of some form of roadway surface cleaning or runoff purification
system, particularly at’roadway areas draining directly into the receiv-
ing waters.

Porous Pavement

The use of porous pavement for roadway construction has been under
development for a number of years. This has the effect of slowing the
rate of runoff. Development of these types of pavements appears prom-
ising as a tool in combatting this form of water pollution. Studies of
porous pavement should be continued to include determination of its
applicability in areas having clay or other impervious type soils and
colder climates.

PUBLIC WORKS PRACTICES

Street CleaninK Operations

Current street cleaning practices have estimated efficiencies which
range from about 35 to 65% for dust and dirt removal based upon in situ
street cleaning tests. Thus, it appears practical to reduce urban road-
way runoff effects by intensifying present street cleaning operations.
Management of urban street cleaning operations will be extremely impor-
tant if maximum benefits are to be obtained and should begin with the
proper training and instruction of equipment operators. With completion
of the present study, sufficient data are now available to allow for the
prediction of roadway materials accumulation rates taking into account
both land use factors and daily traffic flows. An urban street sweeping
plan should be devised which takes into consideration such factors as
buildup rates and local precipitation patterns as well as special
activities areas, i.e. construction sites and hauling operations, which
may exist in the urban area. Maintenance of street surfaces will be
required to ensure high sweeper collection efficiencies and to prevent
localized buildup of particulate pollutants on roadways. Off-street
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and/or alternate side of ~he street parking regulations will be neces-
sary to allow free access for street sweepers.

Most street cleaning equipment in use today has lower collection effi-

ciencies for the smaller, more highly polluted dust and dirt particles.
In addition, collection efficiency tends to fall off somewhat as the
street loadings decrease. Since roadways will be swept more frequently
and thus swept at lower dust and dirt loadings under an intensified
street cleaning program, the evaluation of more efficient, advanced
street cleaning equipment is recommended. Specifically, the evaluation
of the more efficient vacuum street cleaners is recommended. These hold
the promise of having less drop off in efficiency at lower dust and dirt
loadings and particulate sizes.

Estimates of the benefits to urban area water quality resulting from an
intensified street cleaning program and/or the use of advanced street
cleaning equipment should be obtained from pilot studies prior to initia-
tion of widespread use. It is recommended that evaluation of an intensi-
fied street cleaning program be implemented with the assistance of Federal
funds, in a metropolitan area. ~ether or not the street cleaning progra~
utilizes advanced street cleaning equipment, these sweepers should be
evaluated to determine the overall efficiency and their efficiencies as
a function of dust and dirt loadings and particle size. Much of this
latter type of evaluation must, of necessity, be carried out under con-
trolled conditions on test areas of urban streets using naturally occur-
ring and "synthetic" dust and dirt.

Special Curb/Gutter Design

Previous studies have shown that over 95% of the solids which accumulate
on urban roadways are found within 40 inches of the curb (8). It may
be feasible, through the use of special recessed gutters near the curb,
to further concentrate all or most of ~this particulate material. This
would allow for faster and more efficient removal of dust and dirt
whether by vacuum street cleaning or street flushing techniques. It is
recommended that gutter configuration be designed for this purpose and
evaluated. Regular removal of deposited dust and dirt will be required
as this system will transport roadway materials into receiving waters at
even faster rates and with greater efficiency than conventional streets
during periods of stormwater runoff.

Detention and storage of stormwater runoff, perhaps in series with ultra
high rate filtration facilities offers considerable promise in the handl-
ing of urban runoff pollution. It is recommended that pilot demonstra-
tions of these concepts be evaluated and the results analyzed in order
to predict the benefits of incorporating these methods into an urban
runoff pollution control plan.
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Swirl Separator/Concentrator Devices

Another new concept for the handling of urban stormwater runoff is based
upon use of swirl forces for solids separation. At present, there are
two devices under test which utilize these forces to separate solids
into concentrated side stream flows. The concentrated flow is then
routed to a treatment plant and the overflow stormwater discharged to
receiving waters. It is recommended that development and testing of
the Swirl Concentrator and Helical Flow Regulator/Concentrator be
accelerated. Evaluations of their treatment efficiencies in terms of a
broad spectrum of pollution parameters, including solids, should be
conducted.

MOTOR VEHICLE USAGE

Elimination of Specific Toxic Materials

As has been stated previously, the bulk of the traffic-related materials
deposited on roadways do not originate from the automobile itself and,
therefore, are not subject to control through changes in motor vehicle
design. However, design changes to control emissions or eliminate the
use of specific toxic elements disseminated by motor vehicles, especially
where those toxicants are consumable items such as gasoline, brake and
clutch linings and tires may be a practical means for reducing the most
important toxic hazards associated with roadway materials.

Considerable quantities of traffic-related lead have been identified in
street surface deposits by this current research. Lead has also been
shown in intrude on the human environment by vehicular emissions of its
compounds as air pollutants. Sufficient technology presently exists for
elimination of lead antiknock additives in motor vehicle fuels and a
program to greatly reduce lead emissions has already been instituted.
It is recommended that this nationwide program be accelerated and
expanded to include elimination of other organometallic gasoline addi-
tives such as those based on boron and phosphorus.

Zinc is the second most prevalent traffic-dependent heavy metal found in
roadway materials. It is deposited at a rate about one-eighth that of
lead. Although zinc is generally considered to be much less toxic than
lead, it occurs on roadways in a very soluble form and is, therefore,
difficult to remove from runoff and readily transported by the receiving
waters. Considerable quantities of zinc oxide and other inorganics are
frequently used as fillers in tires. It is recommended that a product
be developed and tested which substitutes such relatively innocuous
compounds as silicon dioxide, ferric oxide, alumina, calcium oxide,
magnesia, titania, etc. for the potentially hazardous zinc, lead,
antimony and asbestos fillers currently in use.    0rganozinc com-
pounds also appear at substantial levels in lubrY.cating oils for motor

vehicles. Although such zinc compounds are generally much more toxic
than inorganiz zinc, they do not constitute an additional hazard since
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they have a very short hal~-life upon exposure to the elements. Since
considerable quantities of traffic-deposited oils are found on road-
ways, it is recommended that attempts be made to reduce or eliminate
the use of zinc in automobile lubricants.

Vehicle Design Changes for Containment of Nonexhaust Vehicular Emissions

The recent introduction of positive crankcase ventilation devices on
newer automobiles has no doubt served to reduce the deposition of grease
on urban roadways. Petroleum products are being deposited by motor
vehicles through leaks of grease, lubrication oil, brake fluid and
transmission fluid. These materials then act as a recurrent low-level
"oil spill" as they enter receiving waters during runoff events. Leaks
generally occur at discrete locations from the vehicle and it should be
possible to install collection pans so as to trap most of this material.
It is recommended that such equipment be designed and tested to deter-
mine the practicality of this’approach as well as the amounts of petro-
leum products which are actually retained.

A rather large magnetic fraction has been found in area roadway samples,
as much as 7% by weight in some cases. It is believed that most of this
material is contributed by local soils. However, some of fraction is
derived from corrosion of motor vehicle bodies, exhaust systems and
from scoring of cast iron brake drums. While the magnetic corrosion
products are not toxic in themselves, they carry along some of the trace
heavy metals with which iron is alloyed, i.e. chromium, nickel, cadmium,
etc. Development of mechanical trapping devices for these substances
should be considered if it is demonstrated that low levels of these
associated metals are having significant effects upon water quality or
aquatic life in urban areas.

Motor vehicle clutch and braking systems are a third area in which it
should be possible to develop mechanical containment systems. Brake
linings are fabricated with considerable quantities of copper in order
to dissipate heat and provide extra mechanical strength. This copper is
then deposited on roadway surfaces during normal wear of the brake lin-
ings. The public health aspects of asbestos, the major component of
brake and clutch linings, as a water and air pollutant, have been the
subject of nationwide interest. A recent study (9) has shown that over
99.7% of the materials abraded from clutch and brake linings is con-
verted to nonasbestos products. Of the remaining 0.2 to 0.3%, 82%
is deposited on roadway surfaces, 14% is retained in the housing, and
the remaining 4% becomes airborne. The hazardous potential of these
asbestos emissions should be determined, both as a source of water and
air pollution. A brake shroud was used in this study for trapping
brake emissions so that a mass balance and emission distribution pattern
could be obtained. The shroud effectively captured brake emissions and
could serve as a prototype for a practical brake and clutch emission
control device. It is recommended that asbestos containment systems for
brake and clutch systems be developed and tested.
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Litter

In any investigation of urban roadways, one cannot help but be impressed
with the amounts of unsightly litter which appears in the vicinity of
streets and highways. Although it has already been determined that such
litter is of minimal importance as a water pollutant, the resultant
lowering of the esthetic quality of an area by litter from motor vehicles
is significant. Adequate litter collection and disposal systems are not
available to motor vehicle operators and thus contribute to the frequency
of unlawful littering. It is recommended that increased efforts be made
to enlist public support for anti-litter campaigns as an integral part
of an overall program by the Federal Government to improve environmenta!
quality. Public service messages by the news media and particularly by
the automobile manufacturers should be encouraged. Adequate anti-litter
legislation exists at the state and local government levels; however,
these laws should be more rigorously enforced.

ADDITIONAL STLDIES

Impact of Roadway Runoff

The impact upon receiving waters of some components of urban roadway
runoff are apparent or can be predicted based upon present knowledge.
For example, the hazards associated with solids, oxygen demanding sub-
stances, nutrients, and other pollutants are largely understood.
However, actual effects which may be associated with some other runoff
constituents are not defined. In order to achieve practical control
measures for all aspects of roadway runoff pollution, the effects of
the runoff upon receiving waters must be more precisely determined. It
is recommended that a study be initiated in the near future which will
determine the effects of roadways upon receiving waters. This study
should include a determination of physical, chemical and biological
alternations induced by the highwmy both during runoff events and on
a long-term basis.

Reuse of Stormwater Runoff

It appears probable that runoff storage systems will become an important
part of stormwater management. The potential for use of this water
source in urban areas should be determined.

SamplinK Procedures for Street Surface Contaminants

One of the significant achievements of this study has been the develop-
ment and evaluation of a quantitative technique for collection of street
surface contaminants for subsequent determination of loadings. It is
recommended that the technique be subjected to review so as to propose
it as a "standard method" for collection of roadway samples.
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Contributions of Urban Roadway Usage to Asbestos Exposures

It is recommended that studies be initiated in the near future which
quantifythe contributions of motor vehicles to asbestos exposures in
urban areas. This study should examine for asbestos in public drinking
water as well as studying the air pollution hazards.

Development and Standardization of Analytical Methodology for Roadway
Deposits and Runoff

Examination of analytical data from various studies of urban runoff has
indicated that the results obtained are not always comparable. Part of
this difficulty may be a result of the diversity of analytical methods
in use which may not give similar results. Standardized methods (1,2)
most frequently used for estimation of pollution parameters are intended
for measurements on surface waters, industrial and sanitary wastewaters
and have not been adequately-tested for analyses of particulates or
stormwater runoff. Certain modifications to these methods had to be made
in order to analyze particulate roadway deposits. Many of the methods
need to be further evaluated and improved. As a specific example, the
digestion procedure used in the estimation of heavy metals in roadway
deposits should be tested to ensure that quantitative recoveries are
achieved. Standardization of analytical methods for roadway runoff and
particulate street surface contaminants is recommended.

It is believed that one of the contributing factors to the high COD/BOD
ratios observed in this and other studies of roadway runoff is the
inability of the classical BOD method to deal with these types of samples.
Particle size reduction and/or stirring during the incubation period may
overcome some of the difficulties encountered. A laboratory study of this
problem is recommended so as to identify the causes and improve the method.

Methods for the determination of rubber and asbestos, developed specifi-
cally for this study, need to be further improved, refined and tested if
other studies of these pollutants are to be carried out. The asbestos
method, in particular, needs to be upgraded so as to obtain results
comparable with those found in other environmental samples. Further
development of methods for asbestos in runoff and roadway deposits should
be based upon electron microscopic techniques.
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SECTION III

INTRODUCTION

BACKGROUND

Until rather recently, most treatises on the subject of urban runoff
began with qualitative statements stressing that this was an important
source of pollution and that runoff waters from urban areas, rather than
being relatively pure, were, in many instances, comparable to raw sewage.
Numerous studies have now been completed and others are in process which
have served to characterize and quantify the water pollution problems
associated with runoff from urbanized areas. After a rather slow start,
reports and stm~aries issuing from these studies within the past several
years and the attendant publicity have served to disseminate this infor-
mation to concerned parties in an effective manner. Once the nature and
significance of runoff from urban areas were realized, a logical sequence
of investigations was initiited to study, measure and develop control
measures for various factors contributing to the total problem. Quite
naturally, the Environmental Protection Agency (EPA) has been the most
active Government Agency in promoting and endorsing research in this
critical area. More recently, other Agencies have become aware of the
problem and are now funding programs dealing with aspects of the problem
related to their particular needs and interests. Thus, the significant
contributions of urban stormwater runoff to water pollution are now quite
widely appreciated and studies of particular facets of the problem are
continuing.

City and suburban streets and highways act as effective collectors of
dust and dirt from many activities within an urban area. The accumu-
lated materials deposited on urban roadways are then swept in an effi-
cient manner to area receiving waters during periods of runoff. Thus,
the interface of urban roadways, having high collection efficiencies
and runoff coefficients, with storm sewers constitutes an effective
and rapid transport system for carrying materials deposited on roadways
into receiving waters during runoff events.

A review of the pertinent literature was conducted (see Appendix H), in
partial fulfillment of the contract requirements. In order to summarize
prior knowledge of the urban runoff problem and the magnitude of con-
tributions of urban roadways, the following conclusions drawn from the
literature survey are given:

I. The pollutiona! load imposed on receiving waters by
urban runoff is significant on a shock load basis, and
in many cases, on a yearly or steady flow basis.

2. The contribution of streets and roadways to urban run-
off pollution is significant.
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3. Based upon statistical analysis of the limited amounts
of data available prior to this program, the contribu-
tions to streets and roadways by motor vehicular traffic
is of major importance.

4. The concentrations of pollutants in urban runoff may be
higher than those of sanitary sewage during portions of
the runoff event.

It is not surprising that roadways have a significant effect upon urban
runoff since they constitute a high percentage of the total area in
cities; and, being impervious, roadway surfaces have high runoff coeffi-
cients. Prior to the present program, there have been ~o in-depth
studies relating to the contributions of runoff from streets and road-
ways to water pollution. The first study (i0), conducted for EPA by
the American Public Works Association (APWA), surveyed al! factors
contributing to urban runoff and concluded that:

"The most determinable measure of pollution potential of
street litter was deemed to be the BOD of the soluble dust
and dirt fraction. This BOD varied from three to 14 mg/g of
dry material. As stated, the average was 5 mg/g. This
amounted to 0.40 pounds of BOD per day per curb mile.
Compared to the BOD reduction of 80% considered attainable
for secondary treatment of sewage, the BOD of the street
litter was equivalent to 25 persons per day per mile.
National population densities per mile of roadways and
streets indicate that for a city of Chicago’s size, 500
persons would live adjacent to each mile of street. Thus,
with a street litter BOD equivalency of five persons per day
per mile, street litter would have a pollution potential of
1% of the raw sewage pollution loading and 5% of the secondary
treatment effluent described above."

The second significant study (II) was conducted by URS Research Company
into the water pollution effects of street surface contaminants. The
investigators stated that, "It is with reasonable assurance that we con-
clude that street surface contaminants represent a significant nonpoint
source of pollution of receiving waters." These two studies produced
the first quantitative information on the surface loadings of pollutant
per unit area or length of roadway. Variations in loadings with land
use, zoning, traffic intensity and other factors were presented.

Analysis of data reported by APWA in a study of gutter sweepings from
Chicago in 1967 gave the first positive clue that loadings on roadways
were a function of motor vehicle traffic. Statistical analyses of
APWA data revealed strong indications that amounts of pollutants in
dust and dirt samples were directly proportional to traffic intensity,
regardless of zoning, land use, street width and other factors although
the present study has shown that traffic contributions may be masked or
overridden by other land use effects in certain areas.

20

R0027363



OBJECTIVES

The overall objectives of this investigation were aimed at the isolation,
identification and estimation of specific contributions of motor vehicu-
lar traffic to materials deposited on urban roadways and thus to urban
stormwater runoff pollution. Specifically, the individual objectives
were as follows:

¯ Perform a comprehensive survey of existing literature to
summarize prior studies of urban runoff and the contribu-
tions of streets and roadways.

Develop and evaluate techniques and methods for sampling
materials deposited on roadways. The aim here is not only
to ensure that meaningful and representative samples are
acquired for this study, but to develop a satisfactory
sampling protocol for use in future studies of this type.

¯ Determine the specific contributions of motor vehicular
traffic to materials deposited on roadway surfaces which
eventually become pollutants in stormwater runoff. This
is the principal objective of the study and requires that
contributions from such factors as land use and fallout
of industrial air pollutants be minimized.

¯ Attempt to define sources and origins of traffic-related
pollutants found in dust and dirt deposited on roadways.

¯ Continue investigations into the nature of materials
deposited on roadways to include its concentrations of
pollutants, chemical composition, particle size distribu-
tion and composition, physical appearance, etc.

¯ Monitor a number of runoff events in which rate of rain-
fall, rate of runoff and composition of runoff are
measured.

¯ Develop recomendations for control and abatement of this
source of urban runoff pollution.

¯ Develop recommendations for future studies.

Since the principal objectives of the study were to evaluate contribu-
tions of motor vehicles to urban runoff, it was desirable to perform
the actual investigations in an urban area having minimum contribu-
tions from other sources. The Washington, D.C. area, with its popula-
tion of over 2.? million, has roadways and traffic patterns typical of
all large cities, yet has the lowest industrial profile of any major
metropolitan area in the country. Thus, the area selected probably
represents the most favorable location in which this type of study can
be carried out.
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PROJECT OVERVIEW AND DESCRIPTION

The project was organized into a number of separate tasks encompassing
the above-mentioned ~bjectives in an effective manner. These tasks were
as follows:

Task I. Gather Background Information

The literature survey was accomplished as part of this task. In addi-
tion, numerous technical discussions were held with knowledgeable parties
in order to obtain information relative to other aspects of the study.

Task 2. Develop Sample Collection Techniques

A procedure was developed and a protocol written for sampling materials
deposited on roadways. Procedures for blocking traffic lanes of streets
and highways so as to accomplish sampling were devised and approved by
the appropriate authorities having jurisdiction over the roadways.

Task 3. Select Roadway. Sampling Sites

Specific roadway sampling sites were selected from the metropolitan
Washington, D.C. area to encompass a variety of road uses.

Task 4. Establish Laboratory Procedures

Standard methods for analysis of pollutants to be measured under this
program are written for water samples. Modifications were made in
most cases in order to apply them to particulate materials deposited on
roadways. Several new analytical methods had to be developed for non-
routine pollutants.

Task 5. Establish a Pro~ect Review Panel

An advisory panel of experts was established to advise and assist the
project. Panel meetings were hel’d to review progress and discuss special
problem areas.

Task 6. Conduct the Twelve-Month Field Study

Roadway samples, traffic and other related data were gathered during the
12-month field study. Stream bottom surveys were conducted along with a
number of special experiments. Laboratory analyses of pollutants were
performed on samples.

Task 7. Process Data

Computer progrmms were written for statistical analysis of the data. The
data were calculated, tabulated and stored in the computer.

22

R0027365



Task 8. Prepare Report °

Monthly and quarterly progress reports and a final technical report were
prepared. The project scheduling diagram used to monitor progress on
the individual tasks is shown in Figure 2.
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Figure 2. Urban runoff pollution from roadways project scheduling diagram



SECTION IV

TWELVE-MONTH FIELD STUDY - F~XPERLMENTAL METHODS

TWELVE-MONTHFIELD STUDY - OVERVIEW

A 12-month field study was carried out on Washington, D.C. Metropolitan
area streets and highways in order to determine traffic-related deposition
rates of roadway materials. Secondary objectives of the field study were
to acquire samples for special studies into the nature of roadway dust
and dirt and to develop data which could be examined for the effects of
seasons, speed, land use, traffic mix and roadway materials of construc-
tion. The following descriptive outline is presented to develop the
rationale and give an overview of the 12-month field study:

i. Specific sites of known dimensions were selected on seven

area roadways for sampling of deposited materials. The
area roadways were chosen primarily so as to reflect a
variety of average daily traffic levels and road use
categories. Secondary considerations in roadway selec-
tion were land use, materials of construction and speed
limit.

2. The roadway sites were sampled following a schedule which
allowed for examination of the resultant data for seasonal
effects.

3. Each roadway site sampling period lasted about a week and
generally consisted of collection of an initial sample
followed by collection of samples which were deposited
over daily, weekend and, in a few instances, longer
periods of time. Since the daily and weekend samples
were collected from previously cleaned roadway surfaces,
they represented deposition which had occurred over a
known time interval.

4. Total traffic passing the roadway sampling site was
measured for the time of deposition of each daily and
weekend sample. A breakdown of total traffic into
several vehicle categories was determined by manual
count for each sampling period.

5. Particulate roadway materials were sepa;ated.on the basis
of particle size into a litter fraction and a dust and
dirt fraction. A water flush fraction of the roadway area
sampled was collected in most cases so as to pick up those
constituents of roadway dust and dirt which were not
gathered at high efficiencies by the particulate collec-
tion techniques.
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6. These fractions of each sample were individually analyzed
for the pollution parameters of interest. Pollutant loads
were calculated on a curb-mile basis from the total weight
or volume of the fraction, concentration of the pollutant
and length of the roadway sampling site.

7. Pollutant loads were plotted against total traffic, the
least squares lines calculated and correlation coefficients
determined. Other analyses were performed on the data.

DESCRIPTION OF ROADWAY SITE$

A number of factors had to be considered in the selection of area road-
ways and specific roadway sampling sites for the 12-month field study.
As stated previously, seven area roadways were chosen for the field
Study based primarily upon the range of average daily traffic levels
and road use categories encompassed. Other factors considered in the
roadway selections were speed limit and roadway surface material.
Satisfactory condition of the street surface and a sufficient length
of curb against which the sample could be deposited and collected were
important factors in selection of the specific sampling sites on the
area roadways chosen. Site lengths of 60 feet were sampled at Kenilworth
Avenue early in the program. Site curb lengths were then increased to
80 feet on ! 495 and to I00 feet or longer on all other sites. Some
information relative to land use effects was desired as part of the study.
However, sites selected for the study of land use effects would not pro-
vide satisfactory data for the principal objective, determination of
traffic-related deposition rates. Therefore, most of the roadway sampling
sites were selected at areas where surrounding land use effects were at a
minimum and did not override or obscure the amounts of materials deposited
on roadways as a result of motor vehicular traffic. The road use category
and average daily traffic for each of the roadway sampling sites is given
in Table 7. Other descriptive information for the roadway sites is pre-
sented in Table 8. Photographs showing the sampling sites and surrounding
areas are presented in Figure 3."

It was believed that roadway depositions resulting from land use effects
were negligible at all of the roadway sites with the exception of
Loehmann’s Plaza Shopping Center and the site at New Jersey Avenue and
E Street, N.W. Contributions from motor vehicles were masked at these
sites by other land use activities. Substances found on the roadway
serving the shopping center contained considerable quantities of material
discarded by pedestrians from package and food wrappings. Samples were
gathered from along the curb of this roadway which contained sweepings
from the pedestrian mall and substantial amounts of humus from planters
within the shopping center. The CAMP IContinuous Air Monitoring Program)
Station site on New Jersey Avenue is situated between a liquor store
and a fire station on one side and a motor inn on the other. The large
nonvehicular contributions to materials deposited on the street surface
were principally due to heavy construction across the street from the
site and roadway surface repair activities just south of the site.
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TABLE 7. WASHINGTON, D.C. METROPOLITAN AREA ROADWAY SAMPLING SITES

Roadway SamplinK Site Average Daily Traffic(a) Road Use CateKory

Interstate Route 495,
eastbound lane near
New Hampshire Avenue
exit - 109,000 Expressway

Baltimore-Washington
Parkway, southbound
lane south of the
Route 202 exit - 73,000 Expressway

Interstate Route 1 95,
unopened southbound
portion south of
Route 495 - 0 Expressway

Kenilworth Avenue, high
speed southbound lane
near Eastern Avenue - 83,000 30-45 mph Feeder

Kenilworth Avenue, low
speed southbound lane
near Eastern Avenue - 83,000 30-45 mph Feeder

New Jersey Avenue at
E Street, N.W., in
front of the CAMP
Station - 5,800 Residential

North Capitol Street,
N.E., high speed north-
bound lane near Girard
Street - 40,000 Residential

North Capitol Street,
N.E., low speed north-
bound lane near Girard
Street 40,000 Residential

Loehmann’s Plaza Shop-
ping Center, Rockville,
Maryland 2,600 Parking Lot

The daily traffic volumes given are for motor vehicles movinB
in one direction along the roadway.
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TABLE 8.      DESCRIPTIVE INFORMATION FOR ROADWAY SAMPLING SITES

85 Perc~ntile
Speed Zoning Description

Site m~h Speed Limit and Classification

I 95 Not Applicable Not Applicable R-R Rural residential,
single family

Loehmann’s Plaza Not Available Not Specified C-I Local commercial

I 495 66+ 65 mph R-60 One family detached
Beltway 60 mph for residential zone

trucks

Kenilworth Ave. 46.0 45 R-I-B Single family dwelling
Low Speed Lane

Keni!worth Ave. 46.0 45 R-I-B Single family dwelling
High Speed Lane

CAMP Statlon 27.0 25 C-3-B Commercial
New Jersey & E, N.W.

North Capitol St. 40.0 30 R-3 Row houses, single
lligh and Low family dwelling,
Speed Lanes residential

Balto.-Wash. Pkwy. 60.0 45 R-18 Residential
apartments



TABLE 8 (CONTINUED). DESCRIPTIVE INFORMATION FOR ROADWAY SAMPLING SITES

Slope Rate
Curb of of

.Roadwa[ S~f~ce Haterlal Condltlon Curb Materlal ~ Roadwa~ Slope

Portland cement-concrete Excellent None None Not Available

A~phalt surface 2 in. Fair     Cement-Concrete 6 in. 1% 0.5%
over 6 in. gravel base

Portland cement-concrete Good Asphalt Surface 2 ft. 9 in. 1.6% 3.40%
Over Cement-
Concrete

Cement surface. 8" reinforced Fair Cement-Concrete 7.5 in. Not 0.5%
cement-concrete base Available

Cement surface. 8" reinforced Fair Cement-Concrete 3 ft. 9 in.    Not 0.5%
cement-concrete base Available

Asphalt surface over Poor Vitrified Block 4 in. 0.51%
6" concrete base

I in. sheet asphalt pavement Excellent Cement-Concrete 6 in. 0.11% 1.53%
over 8 in. cement-concrete
base

Cement-concrete. 6 in. over Falr Cement-Concrete 4 In. 0.5% 0.5%
gravel base



Interstate Route 495, Eastbound Lane

Loehmann’s Plaza Shopping Center

Figure 3. Roadway sampling sites and surrounding areas
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North Capito! Street, N.E. - Low-Speed Lane

North Capitol Street, N.E. - High-Speed Lane

Figure 3 (continued)
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Kenilworth Avenue, N.E.

Unopened Section of Interstate Route 95

Figure 3 (continued)
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Baltimore-Washington Parkway

New Jersey Avenue at El Street, N. W.

Figure 3 (continued)
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The i~ediate areas adjacent to sites on Interstate Route 95, Inter-
state Route 495 and the Baltimore-Washington Parkway were sparsely
populated and received practically no pedestrian traffic. The sites
on Kenilworth Avenue were effectively screened from the surrounding
residential area by a parallel service roadway separated from the main
thoroughfare by a wide grass mall. Finally, the sites along North
Capitol Street, N.E. are in an exceptionally well kept residential area
with very little apparent littering or other interfering contributions
to materials deposited on the street surface.

ROADWAY SAMPLING PROCEDURES

Sampling Period Schedule and Format

A schedule was set up early in the program such that the roadways were
sampled during several seasons of the year in order that seasonal effects
on deposition rates might be studied. Table 9 lists the seasons during
which the sampling periods were conducted at each of the sites. The sched-
ule actually followed for the sampling periods is given in Table A-2 of
Appendix A.

Sampling periods were scheduled to begin on a Monday and end one week
later on the following Monday. Sample collections were planned to be
carried out in the following manner:

I. An initial sample was obtained by cleaning the roadway
surface and quantitative collection of materials ini-
tially found on the site. No measurements of traffic
were taken to correspond with the initial sample; how-
ever, records of precipitation and dates of the most
recent antecedent cleaning of the roadway surfaces were
maintained throughout the 12-month field study.

2. The site was sampled a second time after an accumula-
tion period of approximately 24 hours during whihh time
a measured volume of traffic passed the roadway site.
As many as four samples having a one-day accumulation
period were taken during the remainder of the week.
Traffic counts were taken with each one-day sample.

3. The final sample of the period was gathered following
the weekend. Ideally then, a sampling period consisted
of an initial sample, four one-day samples and a week-
end sample with traffic data for all samples except the
initial one.

4. Precipitation frequently interrupted the planned pattern
of the sampling periods. Samples were gathered after
rainstorms in a few cases; however, it was felt that
such samples would be atypical; and, therefore, collections
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after runoff events were abandoned early in the program.
The roadway site’was cleaned as soon as convenient after
precipitation had ceased and a new sample accumulation
period begun. Sampling periods were extended in some
instances in order to make up for loss of samples due
to precipitation.

TABLE 9. SEASONAL SAMPLESCOLLECTED AT ROADWAY SITES

Seasons of S~mpling Periods
Roadway Sampling Site              Winter Sprin~ Summer Fall

Interstate Route 95 X
Loehmann’s Plaza Shopping Center X X
Capitol Beltway, 1 495 X X X X
Kenilworth Ave., Low-Speed Lane X X X X
Keniiworth Ave., High-Speed Lane X X X X
CAMP Station, New Jersey Avenue X X X X
North Capitol Street, Low-Speed Lane X X X X
North Capitol Street, High-Speed Lane X
Baltimore-Washington Parkway X X

Sample Fractions

Samples of materials deposited on roadways were collected using a combina-.
tion of sweeping, vacuuming and water flushing techniques. Each sample
consisted of three fractions, a litter, a dust and dirt and a flush
fraction. The particulate materials collected by sweeping and vacuuming
were separated on the basis of particle size into a litter fraction and
a dust and dirt fraction. The litter fraction consisted of that portion
of the particulates retained by a U.S.~. No. 6 sieve, greater than 3.35
mm in diameter. This fraction is largely composed of stones, gravels,
wood fragments and other larger-sized materials as opposed to bottles,
cans, paper products, etc. normally thought of as litter. The dust and
dirt fraction contains those particulates smaller than 3.35 mm in diameter.
The third or water flush fraction contained those components of the dust
and dirt fraction which were not picked up at high efficiencies by the
sweeping and vacuuming techniques. Thus, the flush plus the dust and
dirt constitute a total dust and dirt fraction which is the major source
of water pollutants found in runoff from urban roadways.

A total of 26 sampling periods were carried out at nine sites on seven
roadways in the Metropolitan Washington, D.C. area. A total of 127
roadway samples were acquired in the course of the 12-month field study.
There were 127 litter fractions, 127 dust and dirt fra~’tions and 82 flush
fractions collected. Flush samples were not gathered at Loehmann’s Plaza
Shopping Center or from the high-speed lane of Kenilworth Avenue as the
roadway surfaces sloped away from the barriers at these sites. Freezing
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conditions prevented collection of six flush fractions during the winter
sampling period on the low-speed lane of Kenilworth Avenue. No flush
fraction was collected with one initial sample from the Capital Beltway
and two flushes were not taken with daily samples acquired after a rain-
storm. Table A-I in Appendix A lists the dates for collection of each
sample along with the sample fractions gathered and volume of traffic
passing the site during each sample collection period.

SAMPLING PROCEDURE FORMATERIALS DEPOSITED ON ROADWAYS

Description of the Samplin~ Procedure

One of the most important phases of the project study was the develop-
ment of quantitative sampling techniques and methods to give representa-
tive and meaningful collections of vehicular waste depositions. A full
three months prior to the 12-month field study was devoted to the develop-
ment and evaluation of the sampling procedure. Additional evaluations
through data analysis and’special experiments were carried out during the
field study. This procedure, described in Appendix E, entailed a pre-
liminary brooming of the roadway site, if it was heavily loaded, followed
by three consecutive vacuumings of the area within four feet of the curb
or other barrier against which the roadway depositions collect. A
previous study of the distribution of materials across urban streets
has shown that over 95% of the deposits are found within this distance (8).
After vacuuming, the entire roadway site area was flushed with water
toward the curb. The area adjacent to the curb was then flushed toward
a sand bag dam where the impounded water was transported by suction into
a 55-gallon drum.

Evaluation of the Sampling Procedure

The vacuum cleaner used for collection of roadway particulates, shown in
Figure 4, consisted of a pick-up head attached to a 10-gallon canister
on the top of which was mounted an exhaust motor. Exhaust ports from
the canister leading to the motor were covered by a filter bag to retain
solids picked up during the vacuuming operations. Since the finer
particles found on roadways have previously been shown to be relatively
more heavily laden with pollutants (8), experiments were performed to
determine the retention of smaller-sized particles by the filter bag.
Several hundred grams of material passing a U.S.A. No. 325 mesh sieve,
smaller than 0.045 mm in diameter, were obtained by sieving particulates
vacuumed from a parking area surface. A weighed amount of these fines,
approximately 50 grams, was spread over 35 square feet of asphalt tile
flooring. The floor area was then vacuumed and the collected material
weighed. Recoveries of 99%, 93% and 94% were obtained using a new filter
bag with each experiment. These tests indicate satisfactory retention
of fine particulates by the filter hags as well as quantitative removal
and recovery of vacuumed particles from the canister walls and bags.

Two areas were marked off on a parking lot surface of rough textured
asphalt for use in development and evaluation of the roadway vacuuming
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Figure 4. Vacuum cleaner used for roadway sampling

techniques. This type paving was selected as it was felt to be more
difficult to sample than other road surfaces which would be encountered.
The base asphalt surfaces were cleaned by repeated vacuuming, flushed
with water and then allowed to dry. The cleaned areas were then vacuumed
several additional times and the collected materials weighed. As a result
of conducting several of these operations, it was concluded that from i0
to 40 grams of roadway material would be gathered from 1,000 square feet
of clean street surface by each vacuuming. Most likely the collected
materials consisted of substances abraded from the surface during vacuum-
ing. Similar tests were carried out on a virgin concrete surface at an
unopened stretch of Interstate Route 95. As before, the concrete test
surface was precleaned by multiple water flushes and vacuumings. From
15 to 50 grams of abraded material were collected with each vacuuming
per 1,000 square feet of concrete roadway surface. Soft bristled brushes
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were used on the meta~ vacuum head to prevent contact between the metal
and roadway surfaces. This was important from another aspect since the
metal vacuum head was fabricated from a high zinc alloy. Thus it was
essential to reduce ahrasion to a minimum if accurate zinc deposition
rates were to be obtained.

Recoveries of a specially prepared dust and dirt simulant spread over
the asphalt and concrete paving were satisfactory. The simulant was
prepared from sand and had a particle size distribution similar to that
of dust and dirt found on roadways. Recovery data from the tests with
simulant are given in Table i0.

Similar recovery experiments were conducted on the rough textured asphalt
test surface using roadway dust and dirt collected from a nearby street
located in a commercially zoned area. These data are given in Table ii.
Again, the results obtained showed that essentially all of the materials
deposited on the roadway were collected by the first two or three vacuum-
ing operations.

Further experiments were conducted in order to determine effects of the
vacuum collection operations on particle size distributions of the
deposited roadway materials. Roadway dust and dirt simulant were
subjected to sieve analysis before and after spreading and collection
by vacuLm~ing. U.S.A. Mesh Nos. 6 (3.35 mm), 12 (1.70 mm), 20 (0.85 mm)
40 (0.42 mm), 60 (0.25 mm), i00 (0.15 mm), 200 (0.075 mm) and 325
(0.045 mm) sieves were used for the particle size distribution analyses.
Recoveries of the individual sieve fractions after three vacuuming opera-
tions are shown in Table 12. Recoveries on asphalt surfaces of the
greater than Mesh No. 6 fraction were generally over 100% and indicated
that larger asphalt particles were abraded off of the parking lot surface
during sample collection. Less than quantitative recoveries were noted
for this fraction from concrete surfaces; and, rather than incomplete
collection, it was concluded that losses were due to reduction in
particle sizes caused by mechanical forces during vacuuming. Simulant
recoveries from concrete and asphalt surfaces tended to increase as
particle sizes decreased below U.S.A. Mesh No. 6 (3.35 mm) indicating
that simulant particles were abraded and reduced in size during collection.
Simulant recoveries in the 6-12 mesh fraction ranged from 60%oto 90%, from
95% to 115% in the 40-60 mesh fraction and from 350% to 1,300% in the
fraction passing the ~esh No. 325 sieve. Recoveries observed in a similar
experiment with actual roadway dust and dirt indicate that these particles
are more stable as near quantitative recoveries were obtained for all
particle fractions smaller than 3.35 mm.

The water flush procedure was tested prior to use in the field. It was
found that a roadway area of 1,000 square feet could be thoroughly flushed
with about 25 gallons of water. In most cases, over 50% of the applied
flush was recovered by vacuuming of the impounded water along the curb.
Most of the unrecovered flush water remained behind on the roadway or
was lost by evaporation or seepage through cracks in the street surface.
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Less than one-half gallen was lost during collection through leakage
past tha sand bag impoundment.

TABLE I0. EVALUATION OF SAMPLING PROCEDURE - P~ECOVERIES OF ROADWAY
DUST AND DIRT SIMIILANT BY VACLrtrMING(a)

Simulant

Surface       Area        Added     Vacuum No.     Simulant Recoveries
(sq. ft.)     (g)                    (g)      (%)

Asphalt       912       i000.i        1          1052.2     105
2         53.8     5
3              77.4        8
4              39.0        4
5 34.1        3
6 18.1        2

Asphalt        912       1000.2         i           1018.0     102
2         43.9     4
3              33.0        3
4              27.2        3

Asphalt       629       1000.2        1          1010.4     i01
2         25.6     3

Concrete       600       1000.7         1           1014.1     i01
2              37.8        4
3              20.2        2
4         20.9     2

Concrete       600        i000.0         1           1009.3     i01
2              22.2        2
3              11.3        I
4              ii.0        i

Concrete       600        1000.6         i           1105.2     ll0
2         35.5     4
3              14.2        i
4          9.3     i

(a) Simulant was supplied by the URS Research Company of San Mateo,
Califo~ia.
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TABLE ii. EVALUATION OF S~MPLING PROCEDURE - RECOVERIES OF ROADWAY
DUST AND D~RT BY VACb"JMING FROM ROUGH TEXTURED ASPHALT

Dust & Dirt
Area Added Vacuum No. Dust & Dirt Recoveries(sq. ft.) ~) (g) (~)

629 i000.i 1 943.8 94
2 44.2 4
3 17.5 2
4 15. I 2
5 12.2 1
6 9.2 1

629 i000.7 1 933.3 93
2 46.4 5
3 18.6 2
4 ii.I 1
5 9.3 1
6 7.1 1

629 941.3 1 905.7 96
2 37.2 4
3 13.6 1
4 8.7 1
5 7.6 1
6 9.4 1

Distribution of Pollutants Between Flush and Dust and Dirt

One of the goals strived for during development of sampling procedures
for roadway deposits was to have satisfactory recoveries of pollutant in
the particulate fractions. This was desirable since flush fractions could
not be collected in all cases due to configurations of some roadway sites
and because of freezing temperatures during some of the sampling periods.
Elimination of the flush fraction would somewhat simplify the sample
collections and reduce the numbers of laboratory a~alyses required.
However, it was concluded early in the 12-month field study that the
flush fraction must be collected if quantitative recoveries of some
roadway pollutants were to be obtained.

Based upon observations made and recovery data geaerated during develop-
ment and evaluation of the roadway sampling procedures, it was concluded
that the procedures could he carried out in a satisfactory mamner by the
field crews and that samples representative of roadway depositions would
be obtained during the field study. In order to maintain quality control
checks on sample collection techniques and to study dl-tributions of
specific pollutants in the sample fractions, flel4 study data was subjected
to further analysis. It was evident from evaluations made prior to the
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TABLE 12. EVALUATION OF SAMPLING PROCEDURE - RECOVERY OF ROADWAY DUST AND DIRT
AND SIMULANT FRACTIONS BY VACUUMING

Recoveries of Indicated Sieve Fractions(a)

Total 6 6-12       12-20 20-40 40-60 60-100 100-200 200-325 325
Surface

(g) (X) (g)
(~) (g) (%) (g) (%) (g) (%) (g) (%) (g) (%) (g) (Z) (g) (%) (g) (Z)

Asphalt 1183.4 118 4.0 235 50.4 85 118.5 90 263.6 87 428.5 117 149.9 14388.8 375 32.4 675 47.4 1281
Asphalt 1094.9 109 2.8 165 44.9 76 105.8 80 272.1 90 422.6 115 130.9 12557.7 243 19.8 412 38.3 ’1035(b)Asphalt     1036.0 104 1.4 82 39.6 67 105.6 80 261.6 86 4II.0 112’ I27.7 122 53.5 226 14.8 308 20.7 559
Asphalt (c) 1002.9 IO0 17.5 211 30.0 70 55.9 115 169.1 97 219.6 95 200.5 94 240.8 97 25.5 126 44.1 91
Concrete 1060.5 106 1.4 88 44.0 74 118.3 90 270.0 89 406.6 Ill 129.8 123 53.1 221 23.4 488 13.9 376
Concrete 1039.5 104 1.3 81 34.6 ’58 113.9 86 261.9 87 414.3 113 139.5 133 50.5 210 10,5 219 13.0 351
Concrete I153.3 I15 1.9 56 54.1 91 154.1 I17 295.8 98 430.2 I17 125.2 119 46.9 195 17.2 358 27.9 754

(a) U.S.A. Standard Testing Sieve No. 6 ffi 3.35 nun, No. 12 = 1.70 ram, No. 20 = 0.85 ram, No. 40 = 0.42 mm, No. 60 = 0.25 mm,No. 100 = 0.15 mm, No. 200 = 0.075 mm, No. 325 = 0.045 mm openlngs.

(b) Only two vacuumlngs were used for this recovery test as opposed to three for all the others.

(c) This experiment was conducted using actual roadway dust and dirt. All others were conducted using a slmulant.
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field study and fro~ analysis of data collected early in the field study
that roadway materials were collected at high efficiencies in the particu-
late sample fractions. However, high percentages of some specific para-
meters were found in the flush fraction. Data in Table 13 lists average
percentages found in the flush fraction for specific components of dust
and dirt. The standard deviation is also listed to indicate the con-
stancy of this fraction. Arbitrarily selecting 80% or better as satis-
factory recovery, it is readily apparent that most parameters were
adequately recovered with the dust and dirt fraction. The dry weight,
heavy metals, asbestos, grease and grease fractions, COD and others were
all found largely in the dust and dirt fraction. However, considerable
quantities of BOD, Kjeldahl-N, water soluble anions, and microorganisms
were recovered with the water flush. This has the interesting implica-
tion that recoveries given in Table 13 represent upper limits for
collection efficiencies attainable with advanced street cleaners using
a combination of sweeping and vacuuming for pickup of roadway deposits
from lightly loaded streets.

TABLE 13. DISTRIBUTION OF POLLUTANTS BETWEEN DUST AND DIRT AND FLUSH
SAMPLE FRACTIONS

Avg. % of Total
Parameters Pollutant in Flush v Standard Deviation

Dry Weight 7 8Volatile Solids 20 13BOD
36 22COD
16 12Grease 19 15Petroleum 19 13n-Paraffins 19 14Total P04-P 15 15PO,-P

NO~-N
43 42

NO~-N
69 24
97                     7To~ai Kjeldahl-N
33 23Chloride 43 33Asbestos 13 31Fecal Coliforms 76 40Fecal Strep 44 39Lead
4 2Chromium

17 15Copper
5 4Nickel 5 2Zinc
2 1

It was concluded from these data that flush fractions must be collected
in order to obtain accurate values for some pollutants. The constancy
of recovery with flush fractions made it possible to calculate total
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dust and dirt loadings (dust and dirt plus flush) in those cases where
no flush was collected. It was also concluded that good performance
was maintained by the sample collection crews throughout the 12-month
field study. The sampling procedures developed and evaluated for use
in this program have been thoroughly studied and have proven to be simple
and reliable and to provide an excellent means for the determination of
loadings on streets and highways.

COLLECTION OF TRAFFIC DATA

Total traffic crossing the roadway sites during each sample accumulation
period was measured. The District Department of Highways and Traffic in
Washington, D.C. maintains a permanent magnetometer traffic counting
station near the sites on southbound Kenilworth Avenue and they supplied
traffic data for sampling periods at those sites. Traffic at all other
sites was measured using the Fisher and Porter Company Model 31PC-I,000
Junior Counter pneumatic tu~e counting device shown in Figure 5. Total
traffic data for the roadway samples are given in Table A-I of Appendix A.

A breakdown of the total traffic was determined on one day during each
sampling period of the field study. The breakdown consisted of the
following vehicle classifications:

¯ automobiles (including station wagons)

¯ busses

¯ panel and pickup tricks (including campers)

¯ single unit trucks

¯ semitractor and trailer units

Manual counts of each motor vehicle classification were taken during
15 minutes of each hour over the 12-hour period from 7:00 a.m. to 7:00
p.m. Over 75% of the total daily traffic will have occurred during this
period (12). Traffic breakdowns for each sampling period are given in
Table A-3 of Appendix A.

CLIMATOLOGICAT~ DATA

Records of local weather conditions were mmintained for the period of the
12-month field study. Local Climatological Data from the U.S. Department
of Commerce is given in Appendix G. These data were compiled from official
area weather stations at National and Dulles Airports which are located
near the Metropolitan Washington, D.C. area. Rainfall at the roadway
sites was measured during sampling periods using the Belfort Instrument
Company recording rain gauge shown in Figure 6. In this application the
rain gauge served only as a go-no-go indicator for the collection of
roadw~ay samples. No samples were gathered w~en detectible mmounts of
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Figure 5. Fisher and Porter Company Model 31PC-I,000 Junior
Counter Pneumatic Tube Counting Device

precipitation had occurred during the sample accumulation period; or, if
a sample was collected, the resultant analytical data were not used in
determination of traffic-related deposition rates for roadway materials.

The cold weather season of the 12-month field study was extremely
unusual in that the total recorded snowfall was less than for any
previous year for which there are records, back to at least 1933.
The total seasonal snowfall measured at the official area weather
stations at National and Dulles Airports was 0.i and 0.9 inches,
respectively. The lowest snowfall previously recorded was 4.6 inches
in 1943-1944. As a result, there were no widespread applications of
deicing compounds or abrasives in the metropolitan area this season.
There were some local applications in the District of Columbia, none
at the selected roadway sites, as a result of complaints or accidents
involving the release of water. No deicing compounds or abrasives were
spread on the Baltimore-Washington Parkway south of the Capitol Beltway.
Salt (NaCI containing 10% cinders) was spread at the site on 1 495 on
14 and 23 February 1973. The area was covered twice during both days
at a rate of 300 to 400 pounds per lane mile. As a final footnote on
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Figure 6. Belfort Instrument Company Rain Gauge

the unusual weather conditions, a tornado occurred on I April 1973 in
Falls Chmrch, Virginia just south of Wmshington. This was only the third

such storm recorded in this area, the first tornado since 1927.

ANALYTICAL PfETHODOLOGY

General

The methodology followed for laboratory processing and analysis of the
roadway samples is given in Appendix F. Procedures in Standard Methods
for the Examination of Water and Wastewater (13) were followed in most
cases. However, numerous modifications were occasioned as these pro-
cedures were intended primarily for use with liquid samples and no
standard methods exist for the analysis of street surface contaminants.
Investigators have used a diversity of methods, some of which need
improvement and standardization so that results of different studies
can be compared.
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Methods for grease an4 for characterization of grease into hydrocarbon
and normal paraffin fractions had to be pieced together from a number of
existing procedures. In some cases, no satisfactory methods existed
prior to this project for measurement of the parameters of interest.
Therefore, methods for the estimation of asbestos and rubber had to be
developed for the analysis of roadway samples. Development of these
analytical methods and their limitations are discussed in the following
sections.

Determination of Rubber

Thetecknique of pyrolysis~gas chromatography was used to develop a method
capable of detecting 0.005% rubber in roadway dust and dirt samples.
Pyrolysis-gas chromatography was first applied to the identification of
vehicle tire ruhber in roadway dust by Thompson, et al in 1966 (14).
More recently, this approack was used for the quantitative estimation
of rubbers in compound cured stocks I15). Styrene-butadiene rubber
(SBR) is converted to styrene and other low molecular weight compounds
by pyrolysis in a nitrogen atmosphere. The styrene is then separated
and measured via gas chromatography using a flame ionization detector.
Briefly, the method entailed pyrolysis of 20 to 25 mg of extracted
sample for 20 seconds at 640°C in an inert nitrogen atmosphere. Dust
and dirt samples were first extracted with aqueous acid to remove
soluble materials and carbonates and then with hexane to remove inter-
fering organics. Next, the gaseous pyrolysis products were chromatographed
and the styrene peak measured.

SBR is the most commonly used synthetic rubber for vehicle tires manu-
factured in the United States. Passenger car tires contain 70 to 80%
SBR, small truck tires 60 to 70% and large truck tires only I0 to 20%
SBR. Since the total traffic at the roadway sites consisted largely of
passenger cars, estimation of SBR in dust and dirt will give a satis-
factory estimate of tire material in roadway samples. The standard
curve shown in Figure ~I (see Appendix F) was generated by measuring
styrene produced upon pyrolysis of known amounts of passenger car tire
rubber. No rubber was detected in several of the roadway samples
initially examined because of large amounts of interfering compounds
produced during pyrolysis. These compounds obscured the styrene peak.
A preliminary extraction of the acidified dust and dirt samples with
hexane reduced the background interferences to a satisfactory level.

Determination of Asbestos

The method described in Appendix F was developed for the determination
of asbestos in dust and dirt and flush fractions of roadway samples.
The method was based upon an industrial hygiene procedure recommended
for airborne asbestos by the National Institute for Occupational Safety
and Health (NIOSH) (16). In this procedure the flush water or aqueous
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suspension of the dust and dirt was sonicated briefly to disperse
particulates and then membrane filtered. The filters were rendered
transparent by the action of a mixed organic solvent and the asbestos
fibers enumerated using phase contrast optical microscopy. Only fibers
between 5 and lO0 microns in length and having an aspect ratio (length
to breadth) of 3 or greater were counted.

During development of this procedure, a "standard" suspension containing
i0 mg/l of chrysotile asbestos was prepared and analyzed repetitively
for use in estimating precision and recovery levels. Ch~ysotile was
selected as it is the variety of asbestos most co~mon~y used in the
United States. The "standard" suspension was found to contain 10.6 x
104 fibers/m~ with a standard deviation of 2.8 x 104 fibers/ml.
Recoveries of asbestos fibers added to two dust and dirt samples from
1 495 and one from Kenilworth Avenue were 98%, 85%, and 65%, respectively.

Increasing the sonication tim~ from one minute to five minutes did not
increase the yield from dust and dirt or from the asbestos "standard"
suspension. This indicated tb.at sonication was not fracturing fibers
in the samples. Tap water w~as examined along with subsurface soil
samples thought to contain no asbestos fibers in an attempt to check
for naturally occurring inferences. No asbestos was found in the tap
water (the detection limit in this analysis was about 103 fibers/l).
Values of less thmn 3 x 105 fibers/g were found in the two soils
examined. T~e levels found in the soils were at the limit of detection
for these particular sample~ and represent less than one fiber from
each soil in over 50 fields counted under the microscope. Detection
limits on actual roadway samples were generally over one order of
magnitude better than with soils.

The toxicology of asbestos fibers has not been well defined and the
NIOSH method is based upon expediency and precedents set by earlier
investigators. Further, it was not in~ended for environmental samples
but rather for industrial hygiene purposes at mining operations or plant
areas whmre asbestos products are fabricated. Presently, asbestos
analytical methodology is trending toward the use of techniques requir-
ing more sophisticated equipment and considerably more man hours per
determination. Transmission and scanning electron microscopy are being
used for the most critical analyses of environmental samples to measure
fibers below the range of optical methods. Particle size distribution
and weight of asbestos found are frequently required in addition to
numbers of fibers. Obviously, such techniques are beyond the scope of
this project. Notwithstanding limitations of the optical method used
for this project, it was desired to conduct a preliminary study to
determine whether traffic-related asbestos occurred in roadway materials.
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DATA HANDLING TECHNIQUES

Tables of sample identification and traffic data, see Table A-I of
Appendix A, and sample fraction analyses, see Tables B-I, B-2 and B-3
of Appendix B, were prepared for the project. Flush fraction pollutant
loadings were calculated for those samples for which no flush was
collected. These calculations were made using data in Table 13 on the
average percent of each pollutant found in the flush. Pollutant loads
were calculated in pounds per curb mile for the litter and dust and
dirt fractions by dividing the sample dry weight by the lengths of the
sampling sites. The dry weight loadings were then multiplied by the
concentration of each parameter to calculate the individual pollutant
loadings. Flush fraction loadings were calculated in a similar fashion.
Tables of the pollutant loadings are given in Appendix C.

Computerized statistical analyses of the roadway data were made to
examine for possible correlations between pollutant loadings and total
traffic. Litter loadings and total dust and dirt ioadings, the latter
being the sum of dust and dirt plus flush fraction loadings, were
plotted against total traffic for each sample, excluding initial samples
and samples which were collected following runoff events. Least squares
linear relationships were calculated along with standard deviations,
correlation coefficients and significance levels for the correlations
using Student’s "t" test. These data are presented in Appendix D.

Pollutant loads calculated for samples collected from along one curb
of a roadway having no barrier between traffic moving in opposite
directions were paired with the total traffic in that direction.
Loadings calculated from samples collected from along one curb of
divided roadways having a barrier between traffic moving in opposite
directions were multiplied by two and paired with total traffic in
that direction. The rationale for this approach is obvious in that
deposits due to one directional traffic on an undivided roadway would
be distributed along the curb lane running in that direction. Deposits
due to one directional traffic on a divided roadway would be distributed
along the curb and along the roadway divider, presumably in roughly equal
quantities. Actual distributions of materials along the barriers of
divided roadways will be described in a latter section of this report.
Correlation coefficients and significance of the correlations were
uniformly found to increase when calculated in this fashion as opposed
to those calculated with no multiplieation factor for loads on divided
roadways. Thus, the validity of this data treatment was verified.

48

¯

R0027391



o SECTION V

DEPOSITION OF ROADWAY MATERIALS IN URBAN AREAS

CORRELATION OF ROADWAY LOADING INTENSITIES WITH TRAFFIC

Loading intensities of street surface contaminants measured during the
12-month field study were examined to determine which of the individual
parameters were traffic dependent. Observed loadings were plotted as
the dependent variable against total traffic and the least square equa-
tions of the linear relationships calculated. The graphs, linear equa-
tions and correlation coefficients are given in Appendix D. The least
squares linear equations have the general form:

Y+B+mX

where Y is the predicted loading intensity which would be deposited along
the roadway, B is the intercipt on the Y axis, m is the. slope or traffic-
related pollutant deposition rate and X is the total traffic which passes
the roadway area during the period of deposition. For example, the equa-
tion of the least squares line obtained upon plotting total dust and
dirt dry weight in pounds per mile against traffic in axles is:

pounds/roadway mile = 96.0 + 0.00238 times axles

That is, the predicted dry weight of total dust and dirt which would be
deposited along a roadway after passage of i00,000 axles is 238 pounds
per mile (0.00238 times i00,000). Note that, although the deposition
of traffic-related materials occurs at a constant rate, the accumulation
of materials along the roadway tends to level off after some period of
time due, in part, to traffic-related removal mechanisms which are
discussed in a later report section. However, all of the deposited
pollutants are available for transport-to receivi---~g waters during
storms and the deposition rates are valid estimates of the contributions
of motor vehicles to water pollution.

The intercept on the Y axis, 96.0 pounds per roadway mile, is the amount
of total dust and dirt dry weight which appears as a result of phenomena
not related to actual traffic on the particular road. It is anticipated
that magnitudes of the Y-intercepts will be dependent upon geographic
location and the intensity of local particulate air pollution. Therefore,
predictions of total roadway loadings to include traffic-related and other
materials are subject to these limitations. 0nly a very small portion of
the intercept is due to materials abraded from the roadway during sample
collection. A portion, of the intercept is due to a positive bias intro-
duced by th~ sites at Loehmann’s Plaz.a Shopping Center and on New Jersey
Avenue at the CAMP Station. These two roadways had low average daily
traffic levels and much of the deposited materials at these sites was
related to land use and, therefore, nonvehicular in nature.
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In any event, a substantial portion of the Y-intercept results from
transport of the particulate pollutants by air currents from some
distance. The sample accumulation periods ranged from one to four
days for all of the samples used to determine the linear relationships
between total pollutant loadings and total traffic. Approximately
75% of the samples had a one-day accumulation period, 20% had a three-
day and 5% a four-day accumulation period. Since the rate at which
airborne materials are deposited is more nearly time dependent than
traffic related, the Y-intercept is no doubt a function of time.

TRAFFIC-RELATED DEPOSITION RATES

Slopes of the least squares lines relating traffic and pollutant load-
ings from Appendix D are presented in Table 14 along with the Signifi-
cance levels for the relationships as calculated from "t" tests. The
slopes are arbitrarily taken to be traffic-related pollutant deposition
rates when the significance of the correlation is less than 2%, that is,
when the probability o~ the relationship occurring purely by chance is
less than 2%. Thus, for the parameters listed in Table 14, depositions
of orthophosphate, fecal coliform organisms, fecal streptococci, cadmium,
polychlorinated biphenyls, litter and components of litter on roadways
have not been shown to be related to motor vehicular traffic. In addi-
tion, no cyanide or hexavalent chromium were detected in any of the
roadway samples; and. therefore, depositions of these parameters are
not traffic related.

It is rather surprising that total phosphate-phorphorus was found to be
traffic related and that orthophosphate-phosphorus was not. This may be
related to uncertainties in the crthophosphate dissolution step of the
analytical method which was based, rather arbitrarily, upon leaching
with dilute acid following a standard soil test method (17). Many of
the cadmium values measured were near the detection limit of the method
and were, therefore, subject to-considerable percentage error. The
predicted cadmium concentration of traffic-related depositions is only
about 0.001%. Only 12 roadway samples were analyzed for polychlorinated
biphenyls (PCB’s). Additional analyses are required to determine with a
fair degree of certainty whether or not a correlation exists between
PCB’s and traffic volume.

The remaining parameters in Table 14 are considered to be traffic
dependent in light of the highly significant correlations shown. This
is not to imply that these materials are directly emitted by motor
vehicles. To the contrary, as has been mentioned previously, most of
the traffic-related materials have origins other than with the motor
vehicle itself. Speculations as to the sources of traffic-related
pollutants will be discussed in a later report section. So~e geographic
variations in the deposition rates of traffic-related materials are
anticipated since much of this material is representative of the local

.geology. However, it is believed that most of the rates will be uni-
formly applicable. Greatest variations will be found in depositions of
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volatile solids, BOD, CO~, phosphorus, nitrogen, chloride and the
magnetic fraction. Deposition rates of total dust and dirt and those
materials originating directly from the motor vehicle are expected to
remain constant. Other pollutants not found in the Washington, D.C.
Metropolitan area may appear to be traffic related in certain areas of
the country depending upon their presence in local soils.

TABLE 14. DEPOSITION RATES OF ROADWAY MATERIALS(a)

Significance of
Parameter Deposition Rate Correlation

(ibs./axle-mile) (%)

Dry Weight 2.38 x 10-5 <0.i
Volume 6.33 x i0-? (quarts) <0.i
Volatile Solids o 1.21 x i0-~ <0.i
BOD 5.43 x i0-~ <0oi
COD 1.28 x i0-~ <0.I
Grease 1.52 x 10-9 <0.i
Total Phosphate-P 1.44 x I0-~ <0.i
Orthophosphate-P 4.31 x i0-~ i0
Nitrate-N 1.89 x 10-! <0.i
Nitrite-N 2.26 x I0-~ <0. i
Kjeldahl-N 3.72 x I0-~ <2
Chloride 2.20 x I0-~ <0.I
Petroleum 8.52 x i0-? <0.i
n-Paraffins 5.99 x I0-b <0.i
Asbestos 3.86 x I0+~ (fibers) <0.i
Rubber 1.24 x i0-~ <0.i
Fecal Coliform -I.00 x 10+3 (organisms) >i0
Fecal Strep -3.31 x i0+~ (organisms) >i0
Lead 2.79 x 10-~ <0.i
Chromium 1.85 x i0-~ <i
Copper 2.84 x i01~ <i
Nickel 4.40 x i0 <0.i
Zinc 3.50 x i0-~ <0.i
Cadmium 3.11 x i0-~ >i0
Magnetic Fraction 1.26 x i0-~ <i
Polychlorinated Biphenyls 1.0 x i0-~ >i0
Litter Dry Weight 1.69 x i0-~ > 5
Litter Volume 1.72 x 10-~ (quarts) >i0
Litter Volatile Solids -2.64 x i0-~ >i0
Litter B0D 3.49 x i0-~ >i0
Litter COD -4.58 x I0-b >i0

(a) Deposition of parameters has been arbitrarily assumed to be traffic
dependent if the significance of the correlation is less than 2%.
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The experimental design of the program and mathematical techniques
employed have served to minimize contributions of fallout of air
pollutants, other land use activities and traffic-related removal of
roadway deposits to the deposition rates of traffic-related materials.

SEASONAL VARIATIONS IN POLLUTANT LOADINGS

The sampling schedule for the 12-month field study was designed so that
eack of the roadways would be studied several times during the year in
order that seasonal variations of pollutant loadings could be investi-
gated. A total of 15 parameters were selected for examination, one from
litter and 14 from total dust and dirt, from among the traffic dependent
and independent pollutants. Inspection of Table 15 on pollutants not
related to traffic reveals no clear seasonal trend in the average
pounds per mile of litter which accumulates on the roadways during a
24-hour period. However, the densities of microorganisms found in total
dust and dirt undergo a definite seasonal pattern. Feca! coliform
organisms were found ingreatest numbers at all Rites during the summer
sampling periods. The fall loadings of coliforms were next in magnitude
with very much lower levels found in the winter and spring seasons.
Fecal streptococci were found to be more uniformly spread over the year
than the eoliforms; however, loadings were generally higher in the summer.

Examination of variations in depositions of traffic-related pollutants
listed in Table 16 reveals a rather distinct seasonal pattern in which

summer and fall depositions are generally higher than those in winter and
spring. Note that the values in Table 16 are not to be construed as
traffic-related deposition rates, although expressed in terms of loadings
per axle, since these figures include contributions from sources other
than motor vehicles. Deposition of dry weight of total dust and dirt
is fairly uniform throughout the year with only slightly higher levels
during the summer and fall. On the other hand, volatile solids, BOD and
COD, are deposited at substantially higher levels during the sum~ner and
fall seasons. This is probably the result of greater amounts of vegeta-
tion during these seasons. Depositions of grease and its petroleum and
n-paraffin fractions occur evenly with no distinct seasonal pattern.
The seasonal deposition pattern expected for chloride was not observed
due to the extremely mild winter conditions during which only minor
amounts of salts and abrasives were spread on area roadways. Chloride
deposition was generally highest in fall and uniformly at its lowest
level in the spring. The nitrate and total kjeldahl nitrogen patterns
were not as clear cut; however, nitrate depositions tended to be highest
in spring and lowest in the fall. Kjeldahl nitrogen tended to be highest
in summer and lowest during winter, again probably related to the amounts
of plant materials extant. A most unexpected observation was the dis-
proportionately high deposition of lead and zinc during the summer and
¯all seasons which was several times higher than during winter and spring.
Copper and nickel depositions, not shown in Table 16, were fairly uni-
form throughout the year. Seasonal data from three roadway sites indi-
cate tkat rubber wear is highest during summer. This may account for

52

R0027395



TABLE 15. SEASONAL VARIATIONS IN LOADINGS OF NONTRAFFIC-RELATED POLLUTANTS ON ROADWAYS(a)

Winter Sprln~ Sumer Fall
Fec. Fec. Fec. Fec. Fec. Fec. Fec. Fec.

Roadway Site Litter     Col Str~ Litter Col. Strep. Litter Col. Strep. Litter Col. Strep__Ibs/ml million million Ibs/ml million million million million Ibs/ml milllon millionorg/ml, org/mi, org/ml, org/mi, ibs/ml, org/mi, org/ml, org/ml, org/ml.

Kenilworth Av.
Low Spd. Lane 54.6 0 149.7 48.2 13.2 0.4 111.4 723.9 0.7 35.2 424.4 10.7

Kenllworth Av.
~

High Spd. Lane 49.8 0 16.3 61.8 0 6.1 201.4 ]63.9 47.6 73.4 0 0.8

I 495 55.6 1.9 15.5 48.8 0.7 8.1 31,2 24.1 20.1 45.4 26.3 605.3

CAMP Station 61.4 0 2.2 48.8 0 96.1 46.4 1785.2 66.9 82.8 32.7 29.1

N. Capitol St.
Low Spd. Lane 32.2 139.0 20.9 226.2 8.9 91.4 48.8 1689.9 2519.9 27.0 6.6 25.9

(a) Data given are average seasonal loadings calculated from samples deposited over a 24-hour period.
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TABLE 16.      SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RElaTED POLLUTANTS ON ROADWAYS(a)

Winter                 Sprin£                 Summer                  Fall
Roadway Site Dry Wt. Vol. Sol. Dry Wt. Vol. Sol. Dry Wt. Vol. Sol. Dry Wt. Vol. Sol.ibs/ Ibs/ ibs/ ibs/ ibs/ ibs/ ibs/ Ibs/ ,ax-ml, ax-ml, ax-mi, ax-mi ax-mi ax-ml ax-mi, ax-mi.x 10-3 x 10-3 x 10-3 " " "x 10-3 x i~-3 x 10-3 x 10-3 x 10-3

Kenilworth Av.
Low Spd. Lane 1.01 0.090 1.13 0.083 2.10 0.229 1.12 0.139
Kenilworth Av.
High Spd. Lane    2.11 0.116 2 32 0.105 6.43 0.386 3.10 0.168"

1 495 6.86 0.283 3.47 0.175 3.79 0.310 5.47 0.378
CAMP Station 34.66 1.855 22.12 1.237 35.50 2.005 36.82 3.041
N. Capitol St.
Low Spd. Lane     3.01 0.210 5.33 0.276 3.45 0.242 3.37 0.386

(a) Data given are average seasonal per axle loadlngs of
total dust and dirt parameters.Loadings of individual samples in pounds per mile (fibers per mile in the

case of~ asbestos) were divided by traffic in axles and the results averaged for each season
O Average seasonal values shown are to be multiplied by the power of ten shown under~ ¯
~ the units that is, a tabulated dry weight value of 1.01 equals 0.00101 pounds per

~ axle mile and an asbestos value of 81 equals 81,000 fibers per axle-mlle.



(a)
TABLE 16 (CONTINUED).       SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RELATED POLLUTANTS ON ROADWAYS

Winter                SprinR                Summer                 Fall
Roadway Site      BOD        COD        BOD        COD        BOD        COD        BOD        COD

ibs/ ibs/ ibs/ ibs/ ibs/ ibs/ Ibs/ ibs/

ax-mi, ax-mi, ax-mi, ax-mi, ax-mi, ax-mi, ax-mi, ax-ml.

x 10-6 x 10-6 x 10-6 x 10-6 x 10-6 x 10-6 x 10-6 x 10-6

Kenilworth Av.
Low Spd. Lane 3.8 84 6.5 85 9.9 204 7.7 124

Kenilworth Av.
High Spd. Lane 7.4 150 7.0 172 12.4 686 12.8 240

1 495 13.2 362 8.5 238 11.0 364 15.3 360

CAMP Station 95.6 3033 74.9 2038 71.8 3379 277.3 6712

N. Capitol St.
Low Spd. Lane 17.2 346 26.2 455 15.8 389 28.2 352

(a) Data given are average seasonal per axle loadlngs of total dust and dirt parameters.

Loadings of individual samples in pounds per mile (flbers.per mile in the case of
asbestos) were divided by traffic in axles and the results averaged for each season.
Average seasonal values shown are to be multiplied by the power of ten shown under

the units, that is, a tabulated dry weight value of 1.01 equals 0.00101 pounds per
axle mile and an asbestos value of 81 equals 81,000 fibers per axle-mlle.



TABLE 16 (CONTINUED). SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RELATED POLLUTANTS ON ROADWAYS(a)

Winter                 Spring                 Summer                  Fall
Roadway Site     Grease Chloride Grease Chlorlde Grease Chloride Grease Chloride

ibs/       lbs/       ibs/       Ibs/       lbs/       Ibs/       Ibs/       ibs/

ax-mi~     ax-mig     ax-mi,     ax-mi,     ax-mi,     ax-mi,     ax-mi      ax-ml.
x i0-v     x 10-v     x 10-6     x 10-6          -6                        "

x I0       x 10-6     x 10-6     x 10-6

Kenilworth Av.
Low Spd. Lane       13        3.0          29         0.3          2I          1.5        15          4.5

Kenilworth Av.
High Spd. Lane     21        3.1         21        0.9         68         1.9        25         1.0

1 495               42        4.3         28        2.3         43         3.3        45         8.0

CAMP Station      384        7.9        287        6.4        406        16.0       589        24.6

N. Capitol St.
Low Spd. Lane       70        1.3         56        1.0         44         3.0        46         5.0

Data given are average seasonal per axle loadlngs of total dust aud d Irt parameters.
Load|ngs of l~Jdivldual samples in pounds per m|l.e (fibers per mile in the case of
asbestos) were divided by traffic in axles and the results averaged for each season.
Average seasonal values shown are to be multiplied by the power of ten shown under
the units, that is, a tabulated dry weight value of 1.01 equals 0.00101 pounds per
axle mile and an asbestos value of 81 equals 81,000 fibers per axle-mile.



TABLE 16 (CONTINUED). SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RELATED POLLUTANTS ON ROADWAYS(a)

Winter ... Spring Summer FallRoadway Site Petrol. n-Par. Petrol. n-Par. Petrol. n-Par. Petrol. n-ParIbs/ Ibs/ ibs/ Ibs/ ibs/ ibs/ ibs/ Ibs/ax-mi, ax-mi, ax-ml, ax-ml, ax-ml, ax-mi, ax-mi, ax-mi.
x 10-6 x 10-6 x 10-6 x l0-6 x 10-6 x i0-6 x 10-6 x l0-6

Kenilworth Av.
Low Spd. Lane 9 6 8 7 9~ 7 7 4

Kenilworth Av.
High Spd. Lane 13 i0 14 12 23 21 Ii 9

1 495 29 2~ 17 12 21 17 23 16

CAMP Station 209 165 138 128 226 194 156 178

N. Capitol St.
Low Spd. Lane 37 30 31 22 26 21 26 19

(a) Data given are average seasonal per axle loadlngs of total dust and dirt parameters.
Loadlngs of individual samples in pounds per mile (fibers per mile in the case of
asbestos) were divided by traffic in axles and the results averaged for each season.
Average seasonal values shown are to be multiplied by the power of ten shown under
the units that is a tabulated dry weight value of 1.01 equals 0.00101 pounds per
axle mile and an asbestos value of 81 equals 81,000 fibers per axle~mile.



TABLE 16 (CONTINUED).      SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RElATED POLLUTANTS ON ROADWAYS(a)

Winter                  Spring                  Summer                   Fall

Roadway Site    NO3-N      TKN      ~’03-N      TKN      NO3-N      TKN      NO3-N      TKN
ibs/ ibs-----~ ibs/ ibs/ ibs/ ibs/ ibs/ ibs/ax-ml, ax-ml, ax-ml, ax-ml, ax-ml, ax-ml, ax-mi, ax-ml.

x 10-6 x 10-6 x 10-6 x 10-6 x i0~6 x 10-6 x 10-6 x 10-6
Kenilworth Av.
Low Spd. Lane     0.079 0.74 0.242 1.29 0.269 2.20 0.230 0.84
Kenilworth Av.
High Spd. Lane 0.098 i.~6 0.470 1.93 0.083 3.71 0.131 0 78.
1 495 0.284 0.67 0.360 1.35 0.334 1.89 0.251 2.01
CAMP Station     3.337 17.80 1.830 20.28 2.830 23.56 1.036 31.50
N. Capitol St.
Low Spd. Lane    0.468 3.58 0.313 2.93 0.192 3.23 0.254 1.12

Data given are average seasonal per axle loadings of total dust and dl.rt parameters.
Loadings of individual samples in pounds per mile (fibers per mile in the case of
asbestos) were divided by traffic in axles and the results averaged for each season

.Average seasonal values shown are to be multiplied by the power of ten shown under
the units that is a tabulated dry weight value of 1.01 equals 0.00101 pounds per
axle mile and an asbestos value of 81 equals 81,000 f~bers per axle-mile.



TABLE 16 (CONTINUED). SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RELATED POLLUTANTS ON ROADWAYS(a)

Winter Sprln~ Summer Fall
~Roadway Site Lea~d Zinc Lea____~_d Zinc- Lea~d Zin___..~c Lea~d Zincibs/ lbs/ Ibs/ lbs/ ibs/ ibs/ ibs/ Ibs/ax-mi, ax-ml, ax-mi, ax-mi, ax-mi, ax-ml, ax-ml, ax-ml.x 10-6

x 10-6 x 10-6 x 10-6 x 10-6 x 10-6 x 10-6 10-6Kenilworth Av. x
Low Spd. Lane 3.01 0.95 1.57 0.58 7.1~ 6.41 5.16 2.06
Kenilworth Av.
High Spd. Lane    4.15

1.98 13 69 1.18 30 29 9.90 18.94 3.83
o

.

I 495 35.04 2.90 28.39 3.68 58.94 9.31 77.59 6.36CAMP Station 32.29 10.44 27.09 7.61 87.42 23.66 40.46 18.10N. Capitol St. ~
Low Spd. Lane 3.47 2.23 12.48 2.89 10.02 2.51 8.56 6.93

(a) Data given are average season@l per axle loadings of total dust and dirt parameters.

Loadings of ~ndlvidual samples in pounds per mile (fibers per
mile in the case ofasbestos) were divided by traffic in axles and the results averaged for

each season.Average seasonal values shown are to be multiplied by the power of ten shown under

the units, that is, a tabulated dry weight value of 1.01 equals 0 00101 pounds per

axle mile and an asbestos value of 81 equals 81,000 fibers per axle-mile.
"



TABLE 16 (CONTINUED). SEASONAL VARIATIONS IN LOADINGS OF TRAFFIC-RELATED POLLUTANTS ON ROADWAYS(a)

Winter                 Spring                 Summer                  Fall
Roadway Site     Asbsts     Rubber     Asbsts     Rubber     Asbsts     Rubber     Asbsts     Rubber’

fbs/ Ibs/ . ~8/ ibs/ fbs/ ib~ fbs/ ibs/
ax-mi, ax-mi, ax-mi, ax-mi, ax-mi, ax-mi, ax-mi, ax-mi.

x 10+3 ~ i0-6
x 10+3 x 10-6 x 10+3 x i0-6 x 10+3 x 10-6

Kenilworth Av.
Low Spd. Lane 81 7.8 57 2.1 22 13.4 26 2.8

Kenilworth Av.
High Spd. Lane 69 5.3 144 4.3 43 27.5 56 16.8

1 495 733 17.7 143 6.1 106 24.8 1330 23.9

CAMP Station 1957 93.3 - 44.3 - - 2968 74.9

N. Capitol St.
Low Spd. Lane 345 14.8 171 8.3 - - 365 23.8

Data given are average seasonal per axle loadings of total dust and dirt parameters.
Loadings of individual samples in pounds per mile (fibers per mile in the case of
asbestos) were divided by traffic in axles and the results averaged for each season.
Average seasonal values shown are to be multiplied by the power of ten shown under
the units~ that is, a tabulated dry weight value of 1.01 equals 0.00101 pounds per
axle mile and an asbestos value of 81 equals 81,000 fibers per axle-mile.



some of the seasonal increases in lead and zinc depositions since oxides
of these metals are used as fillers in the manufacture of tires.
Seasonal lead depositions fro~ combustion of leaded fuels would not
be expected to vary in such a dramatic fashion. Motor oil leaks,
another potential source of lead and zinc, do not vary seasonably as
indicated by the relative constancy of grease and grease fraction
depositions. Limited seasonal data from three of the five roadway
sites indicates that brake and clutch wear is higher in winter and
lower in summer as evidenced by asbestos deposition in tot~l dust and
dirt.

CONTRIBUTIONS FROM LAND USE ACTIVITIES

It has been stated previously that the central concern of this project
has been the investigation of traffic-related phenomena leading to
depositions of pollutants on urban roadways. Thus, the roadway sites
studied were, for the most part, selected on the basis of minimal
interference from urban land use activities. This placed considerable
limitations on the study of other land use effects. However, the two
roadway sites in commercially zoned areas, Loehmann’s Plaza Shopping
Center and the CAMP Station at New Jersey Avenue and E Street, N.W.,
received considerable contributions from associated land use activities.
Results of nontraffic contributions at the CAMP Station site, principally
from heavy construction on the opposite side of New Jersey Avenue, are
readily apparent in Table 16, which was prepared to show seasonal varia-
tions in deposition of r6adway materials. Table 17 contains average
loadings for selected litter and total d~st and dirt parameters at each
of the roadway sites and is intended to show typical patterns in the
loadlngs. It is immediately obvious that the per axle loadings of total
dust and dirt parameters at the CAMP Station and shopping center sites
were approximately one order of magnitude higher than at the others.
Based upon the total dust and dirt dry_ weight deposition rate given in
Table 14, the observed loadings at the CAMP Station and Loehmann’s Plaza
sites would be expected with ADT’s of 79,500 and 31,300 axles,
respectively. Petroleum, rubber and zinc were selected over other
total dust and dirt parameters for inclusion in Table 17 as it was felt
that these depositions might have their origins more completely with
traffic-related phenomenon and thus be independent of other land use
activities. Inspection of this table reveals that this assumption was
not justified. Rather surprisingly, the litter loadings observed at
these sites were not any higher than at sites receiving principally
traffic-related deposits. In fact, litter loadings at the Loehmann’s
Plaza Shopping Center averaged lower than all but one of the other road-
way sites. Much of .the shopping center litter consisted of low bulk
density materials such as tobacco and paper products contributed by
pedestrians. The majority of the nontraffic-related depositions were
smaller particles of soil and humus from planters within the shopping
center and sweepings of the paved mall. ContriSutions of nontraffi¢
land use activities at these two sites resulted in high dust and dirt
loadings, but did not substantially increase loadings of larger sized
litter particles.
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TABLE 17. LAND USE EFFECTS ON DEPOSITION OF ROADWAY MATERIALS(a)

Avg.
Daily     Litter     Dry

Roadway Site       Zoning Traffic Weight ~ Petrol.    Rubber     Zinc     Chloride
(axles)     Ibs/      ibs/      lbs/       ibs/.     ibs/       Ibs/

mi-day    ax-mi,    ax-mi,     ax-mi,    ax-mi,     ax-mi.

x 10-3    x 10-6     x 10-6    x 10-6     x 10-6

CAMP Station         C-3-B      5,800 62.67    32.62     209"      71.8    14.94      14.8

Loehmann’s Plaza
Shopping Center       C-1          2,600 10.47     28.67      201’      149.0     37.43       12.5

N. Capitol St.
Low Spd. Lane           R-3         40,000    67.64       3.57        30         15.6       3.65         2.8

N. Capitol St.
High Spd. Lane        R-3        ~0,000 13.28     2.62       25        15 5     1.67        0.9

.

Balto.-Wash. Pkwy. R-18       73,000 44.54     0.88        9         2.8     0.65        2.0

Kenilworth Ave.
Low Spd. Lane          R-I-B      83,000 62.68      1.36        8          6.5      2.70        2.5

Kenilworth Ave.
High Spd. Lane       R-I-B     83,000 95.64.    3.59      16       13.4     4.54       2.0

1 495                R-60     109,000 46.46     5.19      23       18.1     5.56       4.8

I 95
Unopened Section      R-R               0     0.09          -         -

(a) Data given are average litter loadings and per axle loadings of selected total dust and dirt
parameters. Average values shown are to be multiplied by ten to the power shown under the
units, that is, a tabulated dry weight value of 32.62 equals 0.03262 pounds per axle-mile
and a rubber value of 149.0 equals 0.000149 pounds per axle-mile.



The site on Interstate Rout~ 95 received the lowest average deposits of
litter. This site was not opened to traffic at the time of tb_is study
and was located in a rural area isolated by fencing, woods and consider-
able distance from man-made land use activities. Loadlngs found on the
Interstate Route 95 site would he expected with an ADT of about 500
based upon the total dust and dirt dry ~eig~t deposition rate given in
Table 14. Most of the total dust and dirt collected at this site resulted
from dusting and abrasion during sampling of the newly formed concrete
roadway surface. Contribution from this source would be much lower on a
roadway which had been in use for some time.

Thus, for the nine roadways studied, one received extremely low deposi-
tion of litter and dust and dirt, six sites received depositions
principally related to motor vehicular traffic and two of the sites
received depositions due mostly to associated land use activities
unrelated to traffic.

CURB HEIGHT EFFECTS

After the field study had been in progress long enough to gather a cross
section of data from all of the roadways, certain trends became apparent
upon examination of loadings from the six sites receiving deposits
principally of traffic-related materials. Some unexpected findings were
observed in the distribution of litter and dust and dirt at the sites
along opposite sides of southbound Kenilworth Avenue. Rather than the
anticipated equal distribution along the sides of the roadway, the
average amount of low-speed lane total dust and dirt was only 28% of
the total amount collected from both sides. Amounts of litter associated
with these same samples indicated a more even distribution with an average
of 40% of the total occurring along the low-speed lane. A special winter
sampling program was conducted at sites on the high-speed and low-speed
lanes of North Capitol Street in an attempt to explain the observed
unequal distributions of roadway materials. The total dust and dirt
from the low-speed lane of North Capitol Street was found to be nearly
the same, 53% of the total collected, as from along the high-speed lane.
This lead to accumulation of data in the form presented graphically in
Figure 7. Inspection of the figure reveals that the per axle total dust
and dirt dry weight loadings are strongly influenced by the height of the
curh or other roadway barrier along which samples were accumulated.
Height appears to influence dust amd dirt loadings up to about 15 to 20
inches while, as might be expected, litter loadings did not appear to be
influenced. These data indicate that significant amounts of dust and
dirt become airborne and are carried over curbs to settle on areas
adjacent to the roadways. This phenomenon would result in differences
in composition of materials collected along harriers of differing heights
as larger amounts of smaller particles, which differ considerably from
the composition of the bulk sample, would 5e lost from along the lower
barriers.
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Figure 7. Per axle dry weight loading vs. roadway barrier height(a)

(a) Average per axle amounts of litter and total dust and dirt dry
weight collected at each of the sites receiving principally traffic-
related deposits have been plotted versus height of the curb or
other roadway barrier against which samples were collected.
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This effect of barrier height upon the dry weight of total dust and dirt
collected represents a significant finding in terms of the consequences of
street and highway construction.

OTHER FACTORS INFLUENCING DEPOSITION OF ROADWAY MATERIALS

The random nature of roadway material deposition mechanisms limits the
accuracy that can be attained in this type of study. Replicate deter-
minations of depositions occurring on adjacent roadway sections revealed
a relative standard deviation of about 25% for litter and for dust and
dirt dry weight. This factor, coupled with physical differences in the
sites, makes it difficult to detect subtle influences on traffic-related
deposition rates. Contributions from other land use activities, seasonal
variations in deposition rates, and the effects of roadway barrier heights
previously discussed tend further to obscure differences resulting from
such factors as roadway materials of construction, average vehicular
speed and traffic mix. The bar graphs in Figure 8 show average values
for selected dust and dirt parameters at each of the roadway sites. The
roadway sites have been arbitrarily arranged along the abscissa in order
of increasing 85th percentile speed (see Table 8). However, no readily
discernible relationship is observed. Additional averages of total dust
and dirt parameters are given in Tables 17 and 18. A similar pattern in
per axle loadings was observed with most parameters, apparently unrelated
to speed. The overriding contributions of nontraffic-related land use
activities at the CAMP Station and shopping center preclude detection of
trafficrrelated phenomena at these sites. Data obtained from the remain-
ing six roadway sites, receiving predominantly traffic-related depositions,
also showed no pattern which was readily relatable to speed. Likewise, no
effects were observed which could be attributed to differences in road-
way surface material. Roadway surfaces at Loehmann’s Plaza Shopping
Center, the CAMP Station and North Capitol Street were constructed from
asphalt. The Interstate Route 495 site had an asphalt shoulder and a
concrete roadway surface. All of the~other sites were paved solely with
concrete. Grease and its petroleum and n-paraffin fractions were about
one order of magnitude higher in asphalt paving than in concrete. Nickel
content was four to five times higher in asphalt. None of these para-
meters appeared at significantly higher levels in depositions from sites
paved with asphalt (see Table 17 and 18).

Another of the objectives of the study was to investigate effects of
differing traffic mixes on roadway deposition rates. To this end, total
traffic was broken down into five classifications during each of the
roadway site sampling periods (see Table A-3 in Appendix A). Average
traffic mixes observed at the sites are given in Table 19. Automobiles
range only from 78 to 92% while totals of the three truck categories
vary between 8 and 22%. Maximmm bus traffic is only 2.5%. This is
insufficient leverage and, coupled with the other factors discussed
previously, makes it difficult to draw positive conclusions regarding
effects of traffic mix on deposition of roadway materials.
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Figure 8. Effects of traffic speed upon deposition of roadway materials



TABLE 18.      DEPOSITION OF TOTAL DUST AND DIRT PARAMETERS(a)

Volatile                                                                                         Fecal
Roadway Site       Solids     BOD      COD     Grease N03:~_ TK~N n-Parafflns Asbesto    Coliform Strep. Lead Copper Nickel

ibm/      ibs/     ibs/     lbs/     ibs/     Ibs/       Ibs/          fbs/     million million ibm/     Ibs/     Ibs/
ax-ml,    ax-mi, ax-mi, ax-ml, ax-ml, ax-ml,     ax-mi,        ax-mi,       org/       org/ ax-mi, ax-mi, ax-mi.
x 10-3    x 10-6 x 10-6 x 10-6 x 10-6 x 10-6     x 10-6       x ]0+3 mi-day     ml-day x 10-6 x 10-6 x 10-6

CAMP Statlon         2.112    142.2 4,015    430             23.92       167         2,535        457.2 43.0 46.33 2.164 3.375

Loehmann’s Plaza
Shopping Center     6.077    290.8 5,964    528    2.148 39.20      127         1,993            0 75.2 77.00 1.693 3.326

North Capitol St.
Low Spd. Lane         0.292      21.2      375      54     0.306     2.68         23             3]~         538.5 768.2     7.72    0.179    0.312

North Capitol St.
High Spd. Lane       0.154       7.6     283     44    0.284    1.86        20           I]I            O 86.6    6.48 0.103 0.269

Balto.-Wash. Pkwy. 0.071       5.8       97      14     0.231     1.22         7            104      3,165.4 40.4     4.42 0.046 0.70

Kenilworth Ave.
Low Spd. Lane        0.139       6.8      128      18     0.189     1.26         6             50        280.3 53.0     4.07 0.161 0.217

Kenilworth Ave.
High Spd. Lane       0.203      10.6      326      35     0.154     1.88         13              64          41.0    18.6    16.15    0.210    0.383

I 495                   0.298      12.2      340      41     0.299     2.08         18             657          13.5 184.0    52.00    0.399    0.799

(a)
Data glvsn are average ~dally loadlngs of microorganisms and per axle loadlngs of selected total dust and dirt parameters. Average
values shown are to be multiplied by ten to the power shown uuder tile units, that is, a tabulated COD value of 97 equals 0.000097pounds per axle-mile and as asbestos value of 50 equals 50,000 fibers per mile day.



TABLE 19. AVERAGE BREAKDOWN OF TOTAL TRAFFIC AT ROADWAY SITES

Average Traffic Breakdown (%~
Single Semi-

Panel & Pickup Unit TractorRoadway Site Autos Buses Trucks Trucks & Trailer

Interstate 95 -No Traffic ........

Loehmann’s Plaza
Shopping Center 92.2 0 4.8 2.2 0.8

CAMP Station,
New Jersey Ave.
& E. St., N.W.     82.8 1.0 7.9 6.9 1.4

N. Capitol St.,
N.E. 86.7 1.4 5.7 5.2 1.0

Balto.-Wash.
Parkway 91.8 2.5 5.5 0.2 0.0

Kenilworth Ave.    85.3 0.6 7.8 5.0 1.3

Interstate 495,
Capitol Beltway 78.4 0.3 9.6 6.6 5.1
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SECTION VI

SPECIAL STUDIES

ORIGEN OF POLLUTANTS FOUND IN ROADWAYMATERIALS

The composition of total dust and dirt being deposited on roadways via
traffic-related mechanisms is given in Table 20. These values have been
calculated based upon the deposition rates given in Table 14. This
material is over 95% inorganic and has a bulk density of 1.6 grams per
cubic centimeter. A litter fraction is associated with the dust and
dirt. The weight of this former fraction is approximately 20% that of
the total dust and dirt fraction. It has been determined in previous
studies that most of the deposited materials are derived from surround-
ing land areas and do not originate with the motor vehicle or street
surface material (ii). Results from the current investigation tend
to substantiate this observation. Considerable efforts were expended
in collection and laboratory a~alysis of so-called "pure" substances
in order to obtain additional information on the origins of street
surface contaminants. These data, given in Table 21, are from samples
of compounds and fluids used in motor vehicles, roadway paving materials,
soil from the Metropolitan area, roadway abrasives and deicing compounds.
Cigarettes were included with the group of "pures" as an afterthought
upon observation of large numbers of tobacco product remnants in the
litter fractions of roadway deposited materials.

The volatile solids of total dust and dirt include the organic constit-
uents; rubber, protein, grease and its petroleum and n-paraffin fractions,
and other unclassified organics. Inorganic carbonates constitute a con-
siderable portion of the volatile solids as evidenced by the vigorous
evolution of carbon dioxide that generally occurred when dust and dirt
samples from the Washington, D.C. area were acidified prior to analysis.
The rubber ~found is a result of tire wear and the total kjeldahl nitrogen
most probably is derived from plant protein materials. Grease consists
primarily of fatty acids, fats, plant waxes and oils and hydrocarbons of
petroleum origin. The petroleum fraction of grease contains the petro-
leum derived hydrocarbons, with the exception of certain polar aromatic
and substituted hydrocarbon compounds. Therefore, the difference
between grease and its hydrocarbon fraction is an estimate of fatty
matter 9f plant and animal origin. The hydrocarbon fraction originates
from drippings and leaks of motor vehicle lubricants and hydraulic fluids
as well as from crankcase and less volatile engine exhaust products.

The high COD to BOD ratios observed in stormwater runoff from urban areas
or roadway surface contaminants have generally been attributed to toxicity
of heavy metals present in such samples. However, other possibilities
exist. Rubber, petroleum compounds, fatty substances and plant cellulosic
materials are resistant to biological oxidation and are not usually com-
pletely biodegraded during the normal five-day period of the BOD deter-
mination. The COD contributed by 0.52% rubber and 0.64% grease, assuming
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2.1 g COD per gram of rubber and 0.64 g COD per gram of grease, still
leaves 3.9% COD unaccounted for in the total dust and dirt. Less than
0.1% of this is attributable to the COD of proteinaceous materials.

Much of the COD unaccounted for may befrom inorganic oxygen demanding
substances. The large magnetic fraction of 5.3% suggests that con-
siderable amounts of ferrous iron may he present in the roadway deposits.
This is a difficulty soluble form of iron which will contribute to COD
but not to BOD. Magnetite, a magnetic oxide containing ferrous iron,
has been identified in roadway dust and dirt. The magnetic fraction
originates from area soils which contain magnetic iron compounds. In
addition, some magnetic materials are deposited as a result of corrosion
of motor vehicle bodies, engines and exhaust systems.

The chloride content of dust and dirt was found to be traffic dependent,
that is, a function of the numbers of vehicles traveling the roadway.

TABLE 20. CALCULATED COMPOSITION OF TRAFFIC-RELATED
ROADWAY DEPOSITIONS(a)

(WASHINGTON, D.C. METROPOLITAN AREA)

Parameter                                        Percentage Composition
(Unless Otherwise Stated)

Bulk Density                                              1.5 (grams/cc)
Volatile Solids
BOD                                             5.1
COD                                            0.23
Grease                                                           5.4

0.64Total Phosphate-p                                              0.061
Total Nitrogen                                                 0.025
Chloride
Petroleum                                                       0.092
n-Paraffins                                                     0.36
Rubber                                                           0.25
Lead                                                             0.52
Chromium                                                        1.2

0.008Copper                                                           0.012
Nickel                                                           0.019
Magnetic Fraction                                              5.3
Asbestos                                              3.6 x 105 (fibers/gram)

(a) The percentage composition, by weight, has been calculated based upon
deposition rates shown in Table 14. For example:

5.43 x 10-6 lhs. BOD/axle-m~]e
2.37 x 10-3 Ibs. Dry Wt./axle-mile x i00 = 0.23% BOD
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TABLE 21.    ANALYSIS OF "PURE" MATERIALS - PART I

Tot. Vol.
Material Solids          BOD(a)         COD          Grease       Petroleum       n-Paraffins

(mg/g)        (mg/g)      (mg/g)      (mg/g)       (mg/g)          (mg/g)

Gasoline                     999.5           154.0          682.1          1.3            1.3                1.3
Lubricating Grease         973.9           143.3                       753.1          665.8             566.3
Motor Oil                 996.9         143.8        220.8      989.2        937.7            850.0
Transmission Fluid        999.8           102.6        198.3        985.6          941.7             875.4
Antifreeze                 987.8            37.6        1102.4       143.8          69.6               6.1
Undercoating                998.7            89.8          309.5       958~I          182.8             120.7
Asphalt Pavement            64.2             1.2          85.5        21.4          15.0               9.0
Concrete                      70.7             1.4           63.6          2.7            1.3                1.0
Rubber                      986.3            26.8        2097.4       191.6          97.8              56.0
Diesel Fuel                 999.9            80.2          399.0       385.3          307.8             209 7
Brake Linings               285.3            16.9          416.5         30.5            8.3                7.6
Brake Fluid                 999.8            25.8        2420.8       883.0           33.1               18.6
Cigarettes                 862.2            85.4         776.8        30.0          21.2               2.7
Salt (b)                  74.7             -            -        0.0          0.0             0.0
Cinders                         0.0                -           59.3          1.3            i.2                1.2
Area Soil (c)                     -

(a) BOD determinations were made on "pure" materials using a seed of unacclimated sewage organisms.

(b) Results are on a dry weight basis. Salt as received contained 3.7% water, assayed 93.2% sodium
chloride, and contained less than 0.005% cyanide.

(c) Soils from the Washington D.C. area contained a magnetic fraction of from 8.9 to 12.5%, less that
0.05 mg rubber per gram, less than 3 x 105 asbestos flbers per gram, 50 to i00 mg/g volatile
sollds and 15 to 80 mg/g COD.



TABLE 21 (CONTINUED).    ANALYSIS OF "PURE" MATERIALS - PART II

Metals Content (YKI~)
Material               Lea__d         Mercury         Chromium         Copper         Nickel         Zin~

Gasoline 663 0 15 4 10 10
Lubricating Grease 0 0 0 0 0 164
Motor O11 9 -0 0 3 17 1060
Transmission Fluid 8 0 0 0 21 244
Antifreeze 6 0 0 76 16 14
Undercoating 116 0 0 0 476 108
Asphalt Pavement 102 0 357 51 1170 164
Concrete 450 0 93 99 264 417
Rubber Iii0 0 182 247 174 617
Diesel Fuel 12 0 15 8 8 12
Brake Linings 1050 0 2200 30600 7454 124
Brake Fluid 7 0 19 5 31 15
Cigarettes 492 0 71 716 193 560
Salt 2 0 2 2 9 i
Cinders 0 0 0 3 4 7
Area Soll 0 0 36 23 25 27
Detection Limit 2 0.05 2 1 1 0.01



Therefore, the levels observed in this study do not result from applica-
tion of highway deicing compounds. The low levels of chlorides and
phosphate found probably originate with area soils, abraded roadway
surface materials and, to a lesser extent, from plant and animal sources.

Much of the lead deposited on urban roadways resulted from combustion
of leaded gasoline although some is deposited with leaking motor oil
and transmission fluid. Combustion of leaded gasoline introduces
considerable quantities of lead into engine oil and transmission fluid
and motor oil becomes contaminated with wear metals, including lead from
babbitt metal bearings. Other engine wear metals include:

¯ Copper      - from wear of thrust bearings, bushings and
bearing metals

¯ Chromium - from wear of metal plating, rocker arms,
cranksha~fts and rings

¯ Zinc        - this is an ingredient of oil addition

¯ Phosphorus - also an oil additive

Zinc, lead and other metallic oxides are used as fillers in the manu-
facture of rubber tires and are deposited on roadways as tires are
abraded. High concentrations of organozinc compounds are used as
stabilizing additives in motor oils. Nickel and chromium abraded
from roadway surface materials and from the corrosion of steel motor
vehicle parts contribute to the heavy metal load of street surface
contaminants. Chromium is used for plating and is a wear metal found
in motor oils. Both nickel and chromium are present in brake lining
materials. Asbestos in dust and dirt is produced by abrasion of clutch
plates and brake linings. Copper wire is added to brake linings for
increased mechanical strength and to ~rovide better heat transfer
properties. Brake linings contain large amounts of copper, over 3% in
the particular lining analyzed, and it is probable that much of the
copper deposits originate from this source. Calculation of copper
emissions from brake lining wear yields a value approximately one
order of magnitude higher than the deposition rate given in Table 14.
This tends to support the Bendix Research Laboratories finding that
much of the products of break wear are retained by the motor vehicle (9).
Heavy metal analyses of area soils demonstrate that significant quantities
of these elements, with the possible exception of chromium, did not origi-
nate from this source.

It has been stated earlier in this report that loadings of PCB’s did not
appear to be traffic related based 9pon_a limited number of sample
analyses. However, if it were assumed that PCB’s were deposited via
traffic-related mechanisms and if the deposition rate calculated in
Table 14 were accurate, total dust and dirt containing 0.5 ppm would
result. The 12 dust and dirt samples actually analyzed ranged from a
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low of 0.05 to a hig~ of 3.6 ppm PCB’s. Until recently, PCB’s were
widely used in paints, printing inks, plasticizers and as transformer
and capacitor fluids. Use of PCB’s has been greatly curtailed during
the past few years and the major application today is for dielectric
fluids and some hydraulic fluids. It might be speculated that PCB’s
were and perhaps still are being dispersed throughout urban areas by

incineration of plastic, paper and other PCB containing products.
PCB’s are nonflammable and would survive incineration. In any event,
it is most probable that area soils are the immediate source of PCB’s
found in roadway materials.

EXAMINATION OF ROADWAY DUST AND DIRT

Street surface contaminants consist largely of roadway surfacing
materials and various mineral forms representative of the local geology.
Results from this study show that dust and dirt is composed of over 93%
inorganic material, most of which is insoluble. Visual examinations of
roadway samples conducted at 25 to i00 times magnification under dis-
secting and compound microscopes reveal many individual particles
appearing to be fractured mineral crystals. Considerable quantities
of an irregularly shaped transparent substance were found. This
material was later identified as alpha-quartz. Samples also contained
an iron bearing magnetic fraction amounting to about 5% by weight of
the total dust and dirt. In the midst of all the irregularly shaped
sample particles, two types of spherical particles were observed.
Transparent, nonmagnetic, almost perfectly spherical particles con-
taining pockets of gas, in some cases, were observed in most all of
the roadway samples. These particles, which appeared to be formed from
a melt, were later identified as silica. No clues as to the origin of
the transparent spheres were uncovered. They are most likely not
directly associated with motor vehicles as they were not observed in
brake lining wear materials or in-the tail pipes of several passenger
automobiles inspected for this purpose. These particles did not appear
in roadway samples collected by URS Research Company in their study of
street surface contaminants. A second type of spherical particle was
found only in samples taken at the CAMP Station site. These were opaque,
magnetic, less perfectly formed spheres and were also reported in many
of the samples studied by URS Research Company. The magnetic spheres
were identified as iron oxides. It is believed that the spheres were

produced by welding operations as part of subway and office building
construction activities in progress near the CAMP Station site during
the period of the sampling program. These particles have also been
attributed to stationary sources burning fossil fuels.

Semiquantitative emission spectrographic analyses of eight dust and
dirt samples were performed to determine the major metallic constituents
of street surface contaminants found in this study area. These results
are summarized in Table 22. Principal elements found were aluminum,
calcium, iron, magnesium and silicon with lesser amounts of manganese,
sodium, lead, titanium, zinc and zirconium. Trace amounts (less than
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0.1%) of a number of other metallic elements were also found. The
emission spectrographic analytical results generally coincide with the
energy dispersive X-ray analyses reported in Table 23 along with X-ray
diffraction results obtained on the same samples. The mineral magnetite,
Fe304, contains ferrous and ferric iron and may be responsible for the
high COD to BOD ratios as discussed in Section VI.

TABLE 22. SEMIQUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSES
OF ROADWAY DUST AND DIRT SAMPLES

(WASHINGTON, D.C. METROPOLITAN AREA)

Concentration
Element(a) Range

Aluminum Medium-High
Boron Trace
Barium " Trace
Calcium Medium-High
Cobalt Trace
Chromium Trace
Copper Trace
Iron High
Magnesium Medium-High
Manganese Trace-Low
Molybdenum n.d.-Trace
Sodium Trace-Medium
Nickel Trace
Lead Low-Medium
Silicon High
Tin n.d.-Trace
Strontium Trace
Titanium Low
Vanadium Trace
Zinc Low
Zirconium Trace-Low

ACCUMULATION OF STREET SURFACE CONTAMINANTS

The deposition of pollutants on roadways through traffic-related
mechanisms occurs at a constant rate and is independent of loadings
already present. However, the buildup or accumulation of street sur-
face contaminants is not linear and levels off due to a combination of

(a) Other metallic elements were not detected.

(b) n.d. - not detected, trace less than 0.1%, low 0. i - 1%, medium i -
10%, high I0 - 100%.
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TABLE 23.     ENERGI~ DISPERSIVE X-RAY AND X-RAY DIFFRACTION ANALYSIS
OF ROADWAY DUST AND DIRT

Principal
Principal Elements

Compounds by by Energy
Roadway Sample Diffraction Dispersive

Site Identification Analyses Analyses

Loehmann’s 48D, nonmagnetic Ca, Fe, Si,
Plaza fraction mostly =-quartz S, P
Loeb.mann’s 48D, magnetic serpentine, Mg3Si2Os(OH)4 Fe, Si
Plaza fraction magnetite, Fe304

quartz, SiO2
55D, nornnagnetic
fraction mostly =-quartz Si

CAMP 55D, magnetic serpentine Si, Fe, Pb
fraction iron compounds

quartz

N. Capitol 59D, nonmagnetic
Street fraction not analyzed Si~ Fe

N. Capitol 59D, magnetic serpentine Si, Fe
Street fraction iron compounds

quartz

Kenilworth 69D, nonmagnetic
Avenue fraction quartz Si
Kenilworth 69D, magnetic serpentine Fe, Si
Avenue fraction -iron c~mpounds

quartz

1 495          76D, nonmagnetic

fraction quartz Si, Ca
1 495 76D, magnetic serpentine Fe, Si, Pb

fraction magnetite

Concrete mostly quartz Si, K, Ca
hydrated calcium silicate

transparent, non-
magnetic, spher- Si (nothing
ical particle not analyzed else)

CA~fP opaque, magnetic, Fe (nothing
spherical particle not analyzed

else)
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factors, other ~han street cleaning or storm events. Information was
sought concerning the linearity of accumulation through examination
of data from the roadway samples.

Of the 127 roadway samples collected during the field study, data from
94 of these were used in calculations of traffic-related deposition
rates. The remaining 33 samples were either collected after rainstorms
or were initial samples for which no accurate traffic data was measured.
Seventy-five of the 94 samples were collected after a one-day accumula-
tion period; and, thus, the per axle deposition rates are most strongly
influenced by these data. The other 19 samples used for rate determi-
nations were gathered after either three or four days of accumulation
on the roadways. Comparisons of loading intensities from samples
having a one-day accumulation period with those having multiday accumu-
lations periods revealed the magnitude of the leveling off of accumula-
tion rates.

Inspection of the data in T&ble 24 demonstrates that the accumulated
loadings have begun to level off within three to four days. Table 24
lists ratios of pollutant loadings calculated from daily samples to
those from samples with accumulation periods of three to four days.
Average values for each sampling period are given in order to elimi-
nate seasonal influences on the ratios. The overall averages of the
ratios are significantly lower than 3.13, demonstrating that accumula-
tion of materials deposited on roadways is not linear, but levels off
and approaches a maximum value. That is, the loadings after a three-
or four-day accumulation peri6d are significantly less than three or
four times the loadings from samples with a one-day accumulation period.
Note that averages of the ratios for each parameter are significantly
lower than 3.13, but not significantly different from one another.
This would indicate that accumulation of all parameters levels off at
about the same rate. This knowledge is important in that it reflects
the amounts of deposited material which will actually remain on the
roadway and be available for collection by street cleaning operations.
The accumulated total dust and dirt begins to level off as portions of
the material are picked up by passing traffic, and perhaps by other
mechanisms, and displaced onto areas adjacent to the roadways. The
displaced material would still be largely available for rapid trans-
port by stor~#ater runoff in cities because of the high runoff coeffic-
ients in these areas. Mechanical fracture to smaller particle size,
as well as physical transport, is postulated as the mechanism responsible
for leveling off of litter accumulation rates. The ensuing discussion
deals with derivation of mathematical expressions to describe deposi-
tion and loss rates for roadway materials as well as a general formula
describing the relationship between accumulated pollutant loadings and
total traffic.

Whereas per axle deposition rates of roadway materials are constant,
their removal or loss rates are a function of pollutant loadings.
Assuming that the mechanisms for loss of materials deposited on
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TABLE 24. COMPARISON OF LOADINGS FROM ROADWAY SAMPLES WITH ONE-DAY
AND MULTIPLE-DAY ACCUMULATION PERIODS

Ratios of Loadin~s(a)(b)

Multi-Day Total
~ite Accum. Period Dry Wt. Grease Kjeld. N. Lead Litter

(Days)

N. Capitol St.
Low-Spd. Lane 3 2.83 2.22 5.00 2.24 i.~3

N. Capitol St.
Low-Spd. Lane 4 3.57 1.77 0.79 4.40 1.77

N. Capitol St.
Low-Spd. Lane 3 ’ 2.04 2.54 2.40 2.50 1.83

N. Capitol St.
High-Spd. Lane 4 2.03 2.17 1.72 1.94 2.07

CAMP Station 3 1.09 1.32 0.80 0.60 1.44

CAMP Station 3 1.70 1.67 3.00 1.68 1.20

1 495 3 1.90 1.32 1.14 1.96 1.45

1 495 3 2.86 2.08 1.57 2.56 3.41

(a) Ratio8 given are loading~ determined from samples having a three- or four-day accumulation period
divided by loadings calculated from samples having a one-day accumulation period Thus the
expected ratio8 would be three or four, respectively, if accumulation rates were linear.

(b) Ratios calculated from average loadings for each sampling period have been reported to reduce
effects of ~ea~onal variations.



TABLE 24 (CONTINUED).      COMPARISON OF LOADINGS FROM ROADWAY SAMPLES WITH ONE-DAY
AND MULTIPLE-DAY ACCUMULATTON PERIODS

Ratios of Loadln~s(a)(b)
Multi-Day Total

~Ite Accum. Period Dry Wt. Grease Kjeld. N. Lead Litter
(Days)

1 495 3 1.99 2.13 1.81 1.59 2.70

Loehmann’6 Plaza 3 1.03 1.01 0.23 1.47 0.56

Loehmann’s Plaza 3 2.75 1.76 3.23 4.84 2.21

Balto.-WaBh. Parkway 3 1.45 0.86 1.60 0.83 0.~5

Kenilworth Ave.
Low-Spd. "Lane 3 1.44 2.31 0.43 0.69 0.65

Kenilworth Avenue
High-Spd. Lane 3 0.91 0.91 0.62 1.01 0.50

Kenilworth Avenue
High-Spd. Lane 3 1.55 1.56 1.07 1.06 0.98

Overall Average 3.13 1.86 1.66 1.65 1.88 1.46

(a) Ratios given are loadlngs determined from samples having a three- or four-day accumulation period
divided by loadings calculated from samples having a one-day accumulation period. Thus, the
expected ratios would be three or four, respectively, if accumulation rates were linear.

(b) Ratios calculated from average loadings for each sampling period have been reported to reduce
effects of seaBonal variations.



roadways are mostly traffic related, the following expressions can be
derived:

(i)
__dLd = kI deposition
dT

(2) dL
__.~r= k2L removal
dT

(3) dL

dT - kl-k2 L net deposition or accumulation rate

Where: L is the roadway pollutant loading in pounds per mile, T is
total traffic in axles,

kI is the ~er axle deposition rate as given in Table 14.

k2 is the fractional removal or loss rate in reciprocal axles.

L T

0 0

1 1
- kq In (kl-k2L) + ~22 in kI = T

In kl
kl_k2L = k2T

(4)L    kl kl             e-k2T

k2 k2

When the rate of removal equals the rate of deposition, the loading will
remain constant at its maximum level and

d__~L = 0 and L = L = kl
dT                m k2

Where~     L is the ~-~x~mum pollutant loading, andm

(5) L = L (l-e-k2T)

The removal rate constant, k2, is probably a function of traffic speed
and, assuming that it is related to the kinetic energy imparted to the
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particles, is a function of the square of the velocity of the motor
vehicle. The constant also contains an interaction factor which is
a function of shoulder width or the distance from the curb to the
traffic lane.

An approximate value of i x 10-5 to 3 x 10-5/axle was found when total
dust and dirt dry weight data from the high- and low-speed lanes of
North Capitol Street were used to solve for k2. The relationships
between total dust and dirt dry weight loading and accumulation period
shown in Figure 9 were derived using these estimates of k2, an average
daily traffic level of 40,000 axles and a kI of 2.38 x 10-3 pounds per
axle-mile. The magnitude of the traffic-dependent removal rate con-
stant affects the maximum loading attainable as well as the time
required to reach the maximum.

COMPOSITION AND DISTRIBUTION OF PARTICLE SIZES IN ROADWAY DEPOSITS

Particle Size Distribution o{Roadway Dust and Dirt S=mp, les

Dust and dirt samples from each of the roadway sites were fractionated
into eight mesh sizes in order to determine their particle size distribu-
tions. Results of these determinations are given in Table I-i of
Appendix I. The data were then combined and averaged to develop bar
graphs shown in Figure i0. Several distinct distribution patterns are
evident from the bar graphs. There appears to be no significant
differences in the particle size distributions obtained from along
the high- and low-speed traffic lanes of Kenilworth Avenue or North
Capitol Street. Dust and dirt from the site on an unopened portion of
1 95 consisted mostly of smaller particles. This was most probably a
result of heavy dusting by the unused concrete roadway surface. Dust
and dirt samples from sites at 1 495, Loehmann’s Plaza, CAMP Station
and North Capitol Street had very similar particle size distribution
patterns. The fractional amounts steadily increased with decreasing
particle size to a maximum at the 75 to 250 micron fraction. The
75 micron and smaller fraction of samples from these sites then dropped
off to about the same weight percentage as the 850 to 3,350 micron
fraction. Dust and dirt samples from the Kenilworth Avenue site showed
a very even distribution among the four largest sieve sizes and con-
tained only about 5% by weight of particulates 75 microns in diameter
and smaller. Samples from the Baltimore-Washington particle showed a
rather even distribution over all particle size ranges.

Composition of Dust and Dirt Sieve Fractions

A total of 12 roadway dust and dirt samples were divided into five sieve
fractions for chemical analysis as a function of particle size. These
results are shown in Table 1-2 of Appendix I and summarized as averages
in Table 25. Concentrations or strengths of the.different pollutional
parameters showed several patterns of variation with particle size;
however, the smallest sized particles were almost invariably most highly
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Figure 9. Total dust and dirt dry weight accumulation
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Particle Size Fraction"a"( ~
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Figure i0. Average particle size distributions
roadway dust and dirt samples

(a) Particle size fraction 1 is 3350 to 850 microns, 2 is 850 to 420
microns, 3 is 420 to 250 microns, 4 is 250 to 75 microns and 5 is
75 microns and smaller.
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contaminated. Volatile solids, BOD, COD and grease concentrations were
highest in the 75 micron and smaller fraction, at a minimum in the inter-
mediate size ranges and generally somewhat higher in the 850 to 3350
micron dust and dirt fraction. Concentrations of asbestos fibers were
generally higher in the small sized fractions, but rather surprisingly,
were more evenly distributed over the range of particle sizes than most
of the other pollutants. This indicated that the fibers were bound to
particle surfaces since all asbestos fibers would readily pass through
the smallest sieve used here. Rubber concentrations were uniform or
increased slightly with decreasing particle size until the 75 micron ~nd
smaller fraction where they usually increased markedly. Concentrations
of the metals generally increased with decreasing particle size. However,
this increase was not as dramatic as with other parameters.

TABLE 25. AVERAGE CONCENTRATION OF POLLUTANTS IN ROADWAY DUST AND
DIRT AS A FUNCTION OF PARTICLE SIZE

Volatile
Particle Size     Dry Weight      Solids       BOD        COD       Grease

(microns)          (%)         (mg/g)     (mg/g)    (mg/g)    (mg/g)

3350-850             15.0           76.1       3.64       67.5        9.0
850-420             19.3           43.2       2.98       55.7        6.4
420-250             23.6           34.2       3.11       51.2        6.4 ¯
250- 75            31.9           59.3       3.80      106.4       14.5

75-                10.2          125.6       6.91      211.2       29.8

Particle Size            Asbestos              Rubber     Lead       Zinc
(microns)           (10+5 x fbrs./g)          (mg/g)     (mg/g)     (mg/g)

3350-850 0.7                    0.7       0.81       0.24
850-420 1.5                    1.0       3.20       1.02
420-250 1.6                                          1.5               3.44               1.60
250- 75                  2.3                   4.5       5.89       1.81

75                                                 1.2                                       17.8               6.43               1.56

More important than variations in strength with particle size are the
fractional distributions of the total amount of a pollutant. This
latter distribution gives a measure of the relative significance of
each particle size fraction, assuming that the sieve fractions are
transported to receiving waters with similar efficiencies. Studies
by URS Research Company have shown that this is largely true for dust
and dirt (Ii). Fractions of total pollutant associated with each dust
and dirt particle size range are given in Table 26 for samples taken
at each roadway site. Data given in the table have been averaged and
represent composite samples. Results on samples from high- and low-
speed lanes at Kenilworth Avenue have been combined as have those taken
at North Capitol Street. Substantial amounts of each pollutant are
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TABLE 26. TOTAL POLLUTANT ASSOCIATED NITH EACH DUST AND DIRT SIZE RANGE

Size (a) Percent of Total
Roadway Site Range Vol. Sol. BOD CO___~D~rease Petrol. n-Par. Tot. PO4-P ~ N_~_O2~ T___~_~

Kenilworth Ave. 1 35.0 21.2 16.4 21.7 22.8 22.1 22.7 16.3 34.3 29.2
2 14.7 24.9 16.2 16.1 15.8 16.9 18.2 20.2 26.7 21.7
3 18.6 17.2 16.7 23.3 19.3 16.0 19.6 24.5 11.1 13.4
4 21.0 24.3 36.2 26.4 27.2 29.1 31.3 29.4 22.2 24.1
5 10.7 12.4 14.5 12.5 14.9 15.9 8.2 9.6 5.7 11.6

I 495 1 9.2 8.2 8.2 8.8 10.0 7.4 6.3 3.9 8.3 17.4
2 9.9 12.5 9.6 7.2 8.6 8.9 12.3 5.9 12.5 13.7
3 14.6 18.1 14.1 14.7 15.8 13.7 15.7 15.7 19.6 14.0
4 46.0 43.0 46.4 46.2 44.1 46.7 43.7 43.7 34.4 35.8
5 20.3 ~8.2 21.7 23.2 21.5 23.3 30.8 30.8 25.2 19.~

~ehmann~s Plaza ~ 9.~ ~.3 6.~ 5.~ 5.7 6.2 ~.2 ~.~ 5.3 ’ 8.6
2 1~.3 ~6.7 ~3.~ 10.8 9.5 8.3 12.5 13.5 ~3.9 29.6
3 ~0.~ 21.0 ~3.~ 9.3 10.~ ~ 8.5 22.~ 12.2 ~7.6 1~.6~ & 29.9 26.0 33.8 37.6 29.3 32.9 28.7 32.0 17.3 25.8~
5 33.0 25.0 33.0 36.9 ~5.~ ~.~ 32.2 27.9 ~5.9 18.~

C~ S~a[ion 1 25.~ 20.8 2~.2 1~.0 ~3.~ 12.2 ~.9 17.~ 52.8 31.5
2 ~.0 19.0 16.0 8.7 6.6 7.6 1~.5 ~.1 ~1.2 28.8
3 ~.~ ’ 2&.5 ~8.2 15.3 15.0 16.3 18.3 18.7 0.0 18.5
~ 3~.0 28.6 37.0 ~9.8 5~.1 52.5 ~7.5 ~0.9 ~6.9 18.9
5 6.8 ~.~ 7.6 9.2 10.9 ~1.~ 7.8 9.2 19.~ 2.~

N. Capitol Street 1 ~2.5 6.5 6.1 5.3 ~.9 5.~ 8.7 5.9 5.6 ~.8
2 9.2 9.7 8.0 5.8 6.2 6.~ 12.2 12.8 9.9 20.2
3 ~1.0 ~7.~ ~.? 6.~ 9.8 ~0.~ 15.3 1~.9 0.0 22.7
& ~2. ~ ~2.~ &&. ~ ~9.~ ~9.~ ~8.~ ~5.2 ~5.7 35.2 3~.5
5 2~.6 2~.3 29.5 32.8 30.0 30.0 ~8.6 20.7 ~9.3 17.8

Bal[o. -Wash. Pkwy. ~ ~6.~ ~.5 ~2.2 ]~.5 7.9 8.3 9.6 ~1.2 ~3.0 29.2
2 8.8 ~0.9 8.8 ~3.2 7.9 5.9 ~0.~ 9.8 ~.1 22.5
3 5.6 ~.7 8.2 5.6 5.2 5.1 ~0.5 9.2 ~6.~ 16.0
& 30.2 25. ~ 31. ~ 31.5 35.8 3~. 5 &O. 3 22.9 32.8 13.1
5 39.3 ~.8 39.? 38.2 ~3.2 ~6.3 28.9 ~6.9 2~.0 ~9.2

~ (a) Particle size range I is 3,350 to 850 microns, 2 is 850 to 420 microns, 3 is 420 co 240 microns, 4 is 250 to 75
0 microns and 5 is 75 microns and smaller~ ¯



TABLE 26 (CONTINUED). TOTAL POLLUTANT ASSOCIATED WITH EACH DUST AND DIRT SIZE RANGE

Size(a)                                           Percent of Total
Roadway Site Range C1 Fec. Strep. Asbestos Rubber Pb Cr Ni Zn Cu

Kenilworth Ave. 1 17.5 - 11.5 6.0 3.7 20.5 32.7 4.5 10.5
2 16.1 - 27.1 I0.9 23.2 18.7 13.6 18.5 19.2
3 30.0 - 13.1 17.5 19.0 20.8 13.8 25.2 24.1
4 26.9 - 45.7 38.1 48.3 34.0 33.2 43.3 36.4
5 9.5 - 2.6 27.5 5.8 6.0 6.7 8.5 9.8

1 495 1 10.9 - 1.3 1.6 1.7 6.6 14.4 0.9 4.0
2 16.6 - 22.0 5.3 8.9 i0.0 16.5 5.4 19.~
3 20.8 - 19.4 8.3 21.7 23.4 15.5 20.8 20.5
4 36.6 - 55.5 57.6 46.8 40.0 32.8 57.1 32.8
5 15.1 - 1.8 27.2 20.9 20.0 20.8 15.8 23.4

Loehmann’ s Plaza I 9.5 - 0.4 0.6 |.0 2.8 3.3 0.4 3.2
2 22.7 - 4.7 2.3 6.1 15.2 10.7 12.5 4.1
3 18.5 - 27.7 2.8 14.2 18.5 20.9 27.9 16.2
4 24.2 - 45 0 23.7 57.6 34.4 42.0 42 1 47.6
5 25.1 - 22.2 70.6 21.1 29.1 23.0 17.1 28.9

CAMP Station I 26.2 - 4.1 4.1 ]9.7 43.7 67.0 29.6 17.8
2 17.1 - 23.1 4.3 49.6 14.7 10.3 22.6 13.6
3 6.1 - 38.6 17.9 9.9 13.8 8.5 19.1 8.7
4 35.2 - 34.2 39.0 15.8 22.8 12.1 22.6 47.5
5 15.4 - 0.0 34.7 5.1 5.0 2.1 6.1 12.3

N. Capitol Street 1 5.0 5.4 52.4 3.7 1.9 13.0 16.0 0.4 7.7
2 9.0 1.2 10.0 5.9 9.1 7.8 12.4 12.2 8.4
3 14.7 2.6 9.7 10.3 10.9 10.5 19.4 35.0 8.6
4 45.5 63.6 27.9 44.5 34.9 46.1 30.8 41.9 47.7
5 25.8 27.2 0.0 35.6 43.2 22.6 21.4 10.5 27.6

Balto.-Wash. Pkwy. i 12.0 - 8.4 2.0 11.0 14.4 21.7 7.6 5.3
2 6.7 - 6.3 3.9 13.0 12.5 7.3 11.8 5.7
3 9.6 - 14.2 Ii.0 17.1 12.5 18.8 21.5 4.3
4 33.1 - 29.2 23.7 53.7 43.6 25.8 35.6 53.4
5 38.6 - 41.9 59 4 5.2 17.0 26 4 23.5 31.3

(a) Particle size range 1 is 3,350 to 850 m~crons, 2 Is 850 to 420 microns, 3 as 420 to 240 microns, 4 is 250 to 75
mlcrons and 5 is 75 microns and smaller.



associated with the two s~aller particle size ranges. This factor is
of considerable importance as regards public works practices since
sweeper efficiencies fall off with decreasing particle size.

Contributions from Litter

Prior to this study, the fractional amounts of roadway surface pollutants
contained in particulates larger than 3,350 microns was thought to be of
lesser importance. However, the data given in Table 27 clearly shows
that litter averages over 20% of the total weight of material gathered
from roadways and contains even more substantial fractional amounts of
BOD, COD and volatile solids. Fortunately, the impact upon receiving
waters of this disproportionate loading in litter is greatly reduced by
its large particle size which greatly retards in transport by storm-
water runoff. Litter is removed at high efficiencies by conventional
street cleaning equipment. It is doubtful, therefore, that litter
compares in magnitude with dust and dirt as a source of pollution of
receiving waters in metropolitan areas.

TABLE 27. FRACTIONAL AMOUNTS OF TOTAL POLLUTANTS
ASSOCIATED WITH LITTER

Percent (by Weight) in Litter (a)
Dry Volatile

Site Wt. Solids BOD COD

Kenilworth Ave.
Low-Spd. Lane 34.0 54.7 30.7 39.7

Kenilworth Ave.
High-Spd. Lane 27.2 47.0 27.6 39.5

I 495 9.0 26.6 24.4 23.5

Loehmann’s Plaza 9.7 40.6 18.9 23.9
CAMP Station 26.8 59.7 56.7 57.0

N. Capitol St.
Low-Spd. Lane 20.2 55.5 41.9 47.2

N. Capitol St.
High-Spd. Lane 9.2 39.1 15.8 18.3

Balto..-Wash. Pkwy. 40.5 28.0 64.8 72.1

I 95 2.5 0.8 1.2 2.0
Overall Average 21.5 43.3 34.6 39.9

(a) The data reported are average percent pollutant by weight in litter
of the total found in litter and dust and dirt.
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REDISTRIBUTION OF-MATERIALS DEPOSITED ON ROADWAYS

The procedure for collection of roadway samples, as described in
Appendix E requires preliminary brushing of from 10 to 15 feet of the
street on either side of the roadway sampling site prior to sample
collection. The question was raised during the field study as to
whether roadway samples thus collected might contain significant
amounts of materials redistributed from uncleaned, adjacent areas as
a result of winds or localized air currents. This redistribution
would tend to obscure determination of the fresh deposition of pollu-
tants due to traffic over the specified sampling interval.

TABLE 28. REDISTRIBUTION OF MATERIALS DEPOSITED ON ROADWAY -
BLOW-IN EXPERIMENT (a)

Kenilworth Avenue - Low-Speed Lane
First 24-Hour Sample Second 24-Hour Sample

Dust Dust
Road & &

Section Litter Dirt Grease Litter Dirt Grease
(g) (g) (mg/g) (g) (g) (mg/g)

i 47.8 125.2 I0.8 54.6 95.0 8.8
2 38.6 113.2 i0.9 - - -
3 84.2 226.5 8.2 - - -
4 37.4 137.2 12.7 70. i 167.9 II. 8
5 49.4 114.9 11.7 34.1 89.0 11.5
6 46.5 154.1 9.0 40.4 104.4 9.6

1-495 - Hi~h-Speed Lane
First Second Weekend

24-Hour Sample 24-Hour Sample Sample
Dust Dust Dust

Road & & &
Section Litter Dirt Grease Litter Dirt Grease Litter Dirt Greas.__£

(g) (g) (mg/g) (g) (g) (mg/g) (g) (g) (mg/g)

1 251 2915 7.2 169 1933 4.5 435 4357 5.0
2 179 1556 6.7 131 2098 5.6 525 5351 5.8
3 108 1160 7.8 170 1763 7.3 335 5290 6.5

In order to determine whether significant amounts of blow-in were
occurring, special experiments were conducted at two of the selected
roadway sites. Multiple, adjacent roadway sections of equal curb
length were subjected to an initial cleaning followed by acquisition

Data reported are weights and analyses of roadway deposits taken
from adjacent sections of roadway after the sta~ auc%m~latlon
period.
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of separate samples fro~each adjacent section on the following day.
If blow-in was a significant factor, lower loadings might be expected
on the interior sections or perhaps a trend of decreased loadings in
the direction of traffic or the prevailing winds.

The first experiment was conducted on the southbound lane of Kenilworth
Avenue south of Eastern Avenue in a 45-mile-per-hour zone. Six adjacent
60-foot sections of the low-speed (right) lane were sampled on two
successive days, 24 hours after an initial cleaning and again 24 hours
later. The samples were returned to the laboratory where they were
sieved, weighed, and analyzed. A similar experiment was performed on
~he eastbound lane of Interstate Route 495 near the New Hampshire Avenue
exit. The speed li~Lit at this site is 65 miles per hour. Three adjacent
80-foot sections of the high-speed (left) lane were sampled 24 hours
after an initial cleaning and again 24 hours later. A third sampling
was conducted, after a weekend, 72 hours after the previous cleaning.
The results of this study are show~ in Table 1-3 of Appendix I. These
data have been condensed fo~ presentation in Table 28. Examination of
the results reveals no trends in the loadings. This indicates that
redistribution or blow-in does not represent a significant portion of
the roadway samples as acquired.
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SECTION VII

STREAM BOTTOM AND STORMWATER RUNOFF SAMPLING

There are several ways in which stormwater runoff from urban roadways
can affect receiving bodies of water. First, dramatic effects may
result during stormwater runoff periods in which shock loadings of
particulates, toxic materials, nutrients and oxygen demanding sub-
stances are abruptly introduced. Since such events will occur several
times over the course of a year in most areas, permanent changes may
be introduced in the biological species existing in the affected down-
stream length of the receiving stream. There may also exist on a more
or less permanent basis, a dry weather sphere of influence near the
roadway/receiving water interface. Particulates introduced into the
water during storm events will settle out at various distances down-
stream from the outfall. The roadway pollutants associated with these
particulates may then exert, a constant effect upon the stream biology a
as they provide a constant sink of slowly dissolving toxic materials
such as heavy metals, PCB’s and grease. A series of stream bottom
samplings was conducted in order to determine if such a dry weather
sphere of influence of the roadway on the receiving water could be
detected above th4 background of impurities added from other sources
within an urban area. Several storm events were monitored in which
runoff from along 1 495 was measured.

STREAM BOTTOM SAMPLING

Prior to actual stream bottom sampling, a special study was conducted
on dry land beneath a longitudinal joint in the roadway of an 1 495
overpass near Sligo Creek in suburban Maryland. The longitudinal joint
was two to three inches wide, near the center of and parallel to the
roadway which runs generally east-west at this point. A channel had
been formed on the dry land beneath the joint by intermittent runoff
from the roadway. The land underneath the overpass was even, uniform
in appearance, and fairly flat with only a slight slope running down-
hill from west to east. The area has been graded and is the roadbed
for the proposed Northern-Parkway. Samples of soil were taken during
a dry period at varying distances north and south of the channel in
order to look for transport of heavy metals perpendicular to f!ow of
the intermittent stream. Results of this study are shown in Figure ii.
Peak concentrations of lead resulting from the roadway runoff are
clearly visible.

Having demonstrated the feasibility of this approach, an actual sampling
was conducted at the runoff outfall from 1 495 into the Northwest Branch
of the Anacostla River. A diagram of the area with sampling points
indicated is given in Figure 12. The stream is rapidly flowing and
pooled along this sampling area and the bottom samples appeared to be
predominantly sand mixed with some silt. PCB’s and chlorinated pesti-
cides were measured in addition to heavy metals in these bottom samples.
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Heavy metals and chlorinated organics levels found in bottom samples
taken from the Northwest Branch of the Anacostia River at 1 495 are
shown in Figure 13 as a function of distance from the runoff flume
beneath the center of the roadway. Downstream distances are shown as
positive numbers, upstream as negative numbers. Note the earthen run-
off flume indicated in Figure 12, which is approximately 25 yards
upstream from the center of the overpass. This is the first apparent
point of entry of roadway runoff into the Northwest Branch. The heavy
metal concentrations were at a maximum in the immediate area of the
roadway while the PCB’s peak occurred about 60 yards downstream from
the roadway. The downstream translocation of the PCB’s peak is
probably due to the greater association of organic compounds with
smaller sized particulates which would require a longer time for
settling. No pesticides were found in any bottom samples collected
at this site. This was as expected since pesticides were not detected
at significant concentrations in any of the roadway dust and dirt
samples analyzed. Heavy metal levels in roadway dust and dirt samples
generally occurred in the order lead > zinc > nickel > copper = chrom-
ium with very low levels of cadmium present. As expected, stream bottom
samples from the Northwest Branch contained little or no cadmium;
however, concentrations of other metals were not in the anticipated
order. The lead maximum was much smaller than would be predicted based
upon relative amounts found in roadway deposited materials. The zinc
maximum, although larger than lead, was smaller than expected in rela-
tionship to chromium, nickel and copper, again based upon the relative
amounts found in roadway dust and dirt.

Similar stream bottom studies were conducted on Sligo Creek in Maryland
at an outfall from 1 495 and on an unnamed tributary of the Anacostia
River crossing the Baltimore-Washington Parkway in Greenbelt Park in
Maryland. However, the effects of these roadways upon the stream bottoms
was not clearly defined in these cases, probably due to heavy metals
introduced into the streams from~ industrial sources.

Despite inability to clearly "see" the roadway in some cases, feasibility
of determining the dry weather area of influence of a roadway along the
length of the receiving stream has been demonstrated. This approach
should be more widely applicable to the study of roadways outside of
industrialized urban areas.

STORMWATER RUNOFF SAMPLING

Six storm events were monitored at outfalls carrying runoff from 1 495
into the Northwest Branch of the Anacostia River. The outfalls sampled
were located on either side of and beneath the Northwest Branch overpass
approximately 300 to 400 yards west of the roadway sampling site on
1 495. Five runoff events were monitored at the outfall on the western
side of the overpass and one event was monitored at the eastern outfall.
The roadway areas drained by the two outfalls were approximately 15,000
and 600 square feet, respectively. A diagram showing the drainage areas
is given in Figure 14. It is believed that runoff from these drainage
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Figure 13. Heavy metals in stream bottom samples - Northwest
Branch of Anacostia River at 1-495
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areas contained mostly materials previously deposited on the roadway.
Carry over onto the roadway of materials eroded from adjacent higher
areas was prevented by slope of the roadway and surface drainage ditches
running parallel to 1 495.

Storm events were monitored by measuring total rainfall, runoff flow
rate and concentration of pollutants in runoff samples taken at known
intervals throughout the storm. Data from the storm event of 31 July
1973 are shown in Figure 15. The flowmeter malfunctioned during this
storm and no flow measurements were obtained. Figures 16 through 19
describe storm events on 21 August 1972, 2 September 1973, 14 September
1973 and 18 September 1973, respectively. The storm event of 6 September
1974, shown in Figure 20, was monitored at the outfall on the eastern
side of the 1 495 overpass. Runoff yields averaged about 75% of that
predicted from rainfall over the estimated drainage areas.

Inspection of these data reveals a marked first flush effect in which
the concentrations of runoff pollutants are initially high and then
fall off to a lower, but still significant level which would require
treatment. The first flush was less noticeable during storms with a
low, even rate of runoff. Runoff samples taken at these outfalls were
still highly polluted after three hours of continuous flow. Concentra-
tions tended to increase again, after the initial flush of the roadway
surface, when there was an increase in the runoff flow rate. The second
concentration peaks may be quite high, depending upon flow kinetics and
amounts of materials already washed off the roadway.

It was observed that soluble zinc levels were almost always higher than
soluble lead in roadway runoff, this despite the fact that materials
deposited on roadways contained approximately eight times more lead
than zinc. This indicates that the deposited zinc compounds are more
soluble than the lead compounds. Additionally, the ratio of total lead
to zinc in runoff samples was much lowe~ than expected which suggests
that zinc is washed from the roadways at a faster rate. This is graph-
ically illustrated in Figure 18 which contains a sharp second peak in
suspended solids levels resulting from an increased rate of rainfall
and/or runoff flow during the storm event. The total lead concentrations
at this second peak in suspended solids level rises sharply while total
zinc continues to decrease. This would indicate that much of the deposited
zinc had already been removed, probably in solution, prior to the second
flush of roadway solids.
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Figure 15. Storm event of 31 July 197q

I00

R0027442



500 -

Total Solids
400 -

200

I00 ;uspended

rolatile
Solids Suspended Solids

o
i0                         20

Time After Start of Rainfall (mln)

Figure 15 (continued)

i01

R0027443



1.0

Total Lead

0.8

0.6

Total
Zinc

0.4

0.2      Soluble Zinc

Soluble Lead

0 i0 20
Time After Start of Rainfall (min)

Figure 15 (continued)

102

R0027444



3.0[28 30

26

24

22

2.0     20 Flow

i

~ 1:

1.0

0.5
4

Rainfall
2

o
0             40           80            120           160           200           240

(Outfall on Western End of 1 495 Overpass at Northwest Branch)

Figure 16. Storm event of 21 August 1973

(a) A small amount of rainfall and low runoff flow rates were recorded
over a 30-hour period prior to zero time.

103

R0027445



Total and Soluble Metals (mg/l) Sollds (mZ/1)

0 ~ ~ 0 0 0 0



3.0I 30

28

26

24

22

1.0    1

Flow

0.5

Rainfall

0 40 80 120 160 200 240

T:~e ~kfter Start: of Runoff (~in)

(Outfall on Western End of 1 495 Overpass at Northwest Branch)

Figure 17. Storm event of 2 September 1973
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Figure 18. Storm event of 14 September 1973
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Figure 19. Storm event of 18 Septe~er 1973
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Figure 20. Storm event of 6 September 1974
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A9 P L~D IX A

- SAIV[PLE IN~FORMATION

TABLE A-I. S~d~IPLE IDENTIFICATION AND TOTAL TRAFFIC DATA

SAMPLE SAMPLE SAMPLE DATE SAMPLING SAMPLING TRAFFICNUMBER FRACTION TYPE DAY MO YR SITE CONDITIONS AXLES

1 L DaD -- INITIAL 17 7 7~- 195 NO RAIN .....

2 L DaD -- I DAY 18 7 79 195 NO RAIN 0

3 L D&D -- I DAY 19 7 79_ 195 NO RAIN 0

4 L DaD -- 1 DAY 20 7 72 I95 NO RAIN 0

5 L’D&D -- I DAY .21 7 79. I95 NO RAIN 0

6 L D&D -- WK END 9.4 7 79. 195 NO I:tAIN 0
7 L DaD F INITIAL 31 7 79. KEN AV R NO RAIN

8 L D&D "F I DAY I 8 72 KEN AV fl RAIN 8479_0

9 L D&D F I DAY 9_ 8 79_ KEN AV R NO RAIN 83940

I0 L DaD F I DAY 3 8 79_ KEN AV R NO RAIN 83840

II L D&D F 1 DAY 4 B 72 KEN AV R RAIN 879_60

12 L D&D F WK END 7 8 79_ KEN AV R NO RAIN 20839_0

13 L D&D F I DAY 8 8 79_ KEN AV R NO RAIN 8179_0
14 L DaD -- INITIAL 31 7 79 KEN AV L NO RAIN

15 L DaD -- I DAY I 8 72 KEN AV L RAIN 8479_0

16 L D&D -- 1 DAY 2 8 79_ KEN AV L NO RAIN 83940

17 L D&D -- I DAY 3 8 7~- KEN AV L NO PAIN 83840
18 L D&D -- I DAY 4 8 72 KEN AV L RAIN 87260
19 L D&D -- WK END 7 8 72 KEN AV L NO RAIN 208320

20 L DaD -- I    DAY 8 8 72 KEN AV L NO PAIN 81720
21 L D&D F INITIAL 14 8 72 I495 NO RAIN

~_9_ L DaD F I    DAY 15 8 72 I495 NO RAIN 109104
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TABLE A-I    (CONTINITED). SAMPLE IDENTIFICATION AND TOTAL TRAFFIC DATA

SAMPLE SAMPLE SAMPLE DATE SAMPLING SAMPLING TRAFFIC

NUMBER FRACTION TYPE DAY M0 YR SITE CONDITIONS AXLES

~.3 L DaD F I    DAY 16 8 7f! 1495 N0 RAI~ 96661

9-4 L DaD F I    DAY 18 8 72 1495 RAIN 97266

25 L DaD F WK END 21 8 72 Ia95 NO RAIN ~-99766

fi6 L D&D F I    DAY ~.P- 6 72 1495 NO RAIN I09104

27 L D&D -- INITIAL II 9 72 LM PLAZA NO RAIN

28 L D&D -- I DAY 12 9 72 LM PLAZA NO RAIN 2~440

29 L D&D -- I DA~; 14 9 7f! LM PLAZA NO RAIN 2459

30 L D&D -- 1 DAY 15 9 72 LM PLAZA RAIN 2364

31 L D&D -- WK END 18 9 79 LM PLAZA N0 RAIN 8128

32 L D&D -- 1    DAY ~-0 9 7~- LM PLAZA N0 RAIN 2614

33 L DaD F INITIAL 25 9 72 KEN AV R NO RAIN

34 L D&D F 1 DAY ~-6 9 72 KF~ AV R NO RAIN 81760

35 L D&D F I DAY 29 9 7~- KEN AV R NO RAI~ 86040

36 L D&D F I DAY 3 I0 7e KEN AV R N0 ~IN 81Re0

37 L D~D -- I~ITIAL ~5 9 7~ KE~ AV L ~0 RAI~

38 L D&D -- I DAY ~6 9 ?~ KEN AV L N0 ~IN 81760

39 L DaD -- I DAY ~9 9 78 KEiq AV L ~0 RAIN 86040

40 L D&D -- I DAY 3 I0 72 KEi~ AV L ~0 ~IN 81220

41 L D&D -- INITIAL 16 I0 72 I495 NO ~IN

4fi L D&D F 1    DAY 17 I0 7f! I495 ~0 RAIN 98430

43 L D&D F I DAY 18 I0 72 1495 N0 RAIN 110590

44 L D&D F WK END 23 I0 72 I~95 ~BO RAIN 291002
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TABLE A-I    (CONTINUED). SAMPLE IDENTIFICATION AND TOTAL TRAFFIC DATA

SAMPLE SAMPLE SAMPLE DATE SAMPLI NG SAMPL I,W G TRAFFI CNUMBER FRACTION TYPE DAY M0 YR SITE CONDITIONS AXLES

45 L D&D F I    DAY 2/4 I0 72 1495 NO RAIN 113623
46 L D&D F 1 DAY 25 I0 72 1495 NO RAIN 110590
47 L D&D -- INITIAL 27 10 72 LM PLAZA NO RAIN ......
48 L D&D -- 1    DAY 31 10 72 LM PLAZA NO RAIN 2699
49 L D&D -- WK END 6 11 72 LM PLAZA NO RAIN 8287
50 L D&D- -- 1    DAY 7 11 72 LM PLAZA NO }~IN 2699
51 L D&D F INITIAL " 6 It 72 CAMP NO RAIN .....

52 L D&D F I DAY 7 11 72 CAMP NO RAIN 5223
53 L D&D F 1 DAY 9 II 72 CAMP NO RAIN 5210
54 L D&D F 1 DAY I0 II 72 CAMP NO RAIN 5544
55 L D&D F ~]K END 13 11 72 CAMP NO RAIN 10853
56 L D&D F INITIAL 27 II 72 N CAP R NO RAIN

57 L D&D F I DAY 28 I I 72 N CAP R NO RAIN 32926
58 L D&D F I DAY 29 11 72 N CAP R NO RAIN 31052
59 L D&D F k/K END 4 12 72 N CAP R NO RAIN 9410"2
60 L D&D F I DAY 5 12 72 N CAP R NO RAIN 32926

61 L D&D -- INITIAL 8 1 73 KEN AU R NO RAIN .....
62 L D&D -- I DAY 9 1 73 KEN AU R NO RAIN 79108
63 L D&D -- 1 DAY 10 1 73 KEN AU R NO RAIN 78960
64 L D&D -- 1 DAY I I I 73 KEN AV R NO RAIN 78996
65 L D&D -- I DAY 12 ! 73 KEN AU R NO RAIN 85602
66 L D&D -- WE END 15 1 73 KF_.~; AV R NO RAIN 187604
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TABLE A-I    (CONTINUED). SAMPLE IDENTIFICATION AND TOTAL TRAFFIC DATA

SAMPLE SAMPLE SAMPLE DATE SAMPLING SAMPLING TRAFFIC
NIA~BER FRACTION TYPE DAY MO YR SITE CONDITIONS AXLES

67 L D&D -- INITIAL 8 1 73 KE~ AV L NO RAIN

68 L D&D -- I DAY 9 1 73 KEN ALl L NO RAIN 79108

69 L D&D -- I DAY I0 I 73 KEN AV L NO RAIN 78960

70 L D&D -- ! DAY 11 I 73 KEN A~J L NO RAIN 78996

7! L D&D -- I DAY I~- I 73 KEN AV L NO RAIN 85602

79_ L D&D -- WK END 15 I 73 KEN AU L NO RAIN 18780/4

73 L DaD F ! DAY 9./4 i 73 1/495 NO RAIN I1516~-.

74 .L DaD F I DAY 25 I 73 1/495 NO RAIN 135535

75 L D&D F I DAY ~-6 I 73 1495 NO RAIN 103117

76 L DaD F I DAY 30 ! 73 1495 NO RAIN 109156

77 L D&D F I DAY 31 I 73 1495 NO RAIN 116162

78 L DaD F INITIAL 5 9. 73 N CAP R NO .RAIN

79 L D&DF I DAY 6 9. 73 N CAP R NO RAIN 39139.

80 L DaD F 4 DAY 13 9. 73 N CAP R NO RAIN 134400

8! L D&D -- 3 DAY 16 ~- 73 N CAP R RAIN 116501

82 L D&D F 4 DAY 9.0 9. 73 N CAP R NO RAiN 117799.

83 L D&D F I DAY 9.1 9. 73 N CAP R NO RAIN 36905

84 L DaD @ INITIAL 5 ~- 73 N CAP L NO RAIN

85 L DaD F I DAY 6 2 73 N CAP L NO RAIN 39139.

86 L D&D F a DAY 13 9. 73 N CAP L NO RAIN 13/4400

87 L D&D -- 3 DAY 16 9. 73 N CAP L RAIN 116501

88 L D&D F a DAY 9.0 9. 73 N CAP L NO RAIN 117792
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TABLE A-I (CONTINUED).      SAMPLE IDENTIFICATION AND TOTAL TRAFFIC DATA

SAMPLE SAMPLE SAMPLE DATE SP~MPLI NG SAMPLING TRAFFIC
NUMBER FRACTION TYPE DAY M0 YR SITE CONDITIONS AXLES

89 L D&D F 1 DAY ~-1 2 73 N CAP L NO RAIN 36905

90 L D&D F INITI~.. 22 ~- 73 CAMP NO RAIN

91 L DaD F 4 DAY 26 2 73 C~P ~IN 18037

92 L D&D F I DAY ~7 2 73 C~P N0 RAIN 5324

93 L D&D F I DAY 28 e 73 C~P NO RAIN 5773

94 L DaD F 1 DAY 1 3 73 ~AMP ~W0 RAIN 6090

95 L D&D F INITIAL 5 3 73 BW PK~ NO RAIN

96 L DaD F I DAY 9 3 73 BW PKWY N0 RAIN 720a5

97 L DaD F I DAY 13 3 73 BW PK~ N0 RAIN 68602

98 L DaD F 1 DAY 14 3 73 BW PKWY N0 RAIN 64540

99 L D&D F INITI~ 27 3 73 KEN AV R N0 ~IN

100 L D&D F I DAY 28 3 73 KEN AV R NO ~IN 8a060

I01 L D&D F 1 DAY 29 3 73 KEN AV R NO ~IN ~4740

fOe L DaD -- INITIAL 27 3 93 KEN AV L NO ~IN

103 h DaD -- I DAY 28 3 73 K~ AV L NO ~IN ~4060

104 L DaD -- I DAY ~9 3 -73 KEN AV L N0 RAIN 847~0

105 L DaD F INITIAL 9 4 73 1495 NO ~IN

106 L D&D F I DAY II 4 73 I495 N0 ~AIN I11807

107 L D&D F I DAY le 4 73 1495 N0 ~IN 105000

108 L D&D F ~ ~WD 16 4 73 1495 NO RAIN 299882

109 L DgD F INITIAL ~3 4 73 N CAP R N0 ~IN

II0 L D&D F I DAY 1 5 73 N CAP R N0 ~IN 52059
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TABLE A-I    (CONTINUED). S~KPLE IDENTIFICATION AND TOTAL TRAFFIC DATA
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TABLE A-2.      SCHEDULE OF ROADWAY SAMPLING PERIODS -
ANTECEDENT CLEANING INFORMATION

Roadwa~ Sites Samplin~ Period Comments

1 95 17 July - 24 July 1972 This is an unopened section of
roadway and has never been swept.

~icnilworth Avenue 31 July - 8 Aug. 1972 Information on the most recent
sweeping prior to sampling was
not available. The roadway site
was not swept during the sampling
period (the sweeper was diverted

on 2 August ’72 and bypassed the
area.

1 495 14 Aug. - 22 Aug. 1972 The site was not swept during
. this sampling period. The area

was last cleaned on 8 August 1972
prior to the sampling period.

Loehmann’s Plaza ii Sep. - 20 Sep. 1972 By agreement with maintenance
personnel~ the area was not
cleaned during this period.
~’~st recent previous cleaning
was 5 September 1972.

Kenilworth Avenue 25 Sep. - 2 Oct. 19.72 ~,e most recent antecedent
sweeping was on 20 September
1972 and, by agreement, the
area was not swept again before
7 October 1972.

1 495 16 Oct. - 25 Oct. 1972 The area was swept on 5 October
1972. By agreement with the
Resident ~Mintenance Engineer,
the site was bypassed on the
19th of October.

Loehmann’s Plaza 27 Oct. - 7 Nov. 1972 The site was cleaned on 22 October
1972 and bypassed during the
sampling period.

CA!~ Station 6 Nov. - 13 Nov. 1972     The area was swept on 24 October
1972 and scheduled for sweeping
a~ain on 8 November 1972. However,
it was arranged to bypass this site
until 15 November 1972.

N. Capitol St. 27 Nov. - 5 Dec. 1972 The site was last cleaned on 25
October 1972 and bypassed during
the sampling period.
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TABLE A-2 (CONTINUED).      SCHEDULE OF ROADWAY SAMPLING PERIODS -
ANTECEDENT CLEANING INFORMATION

Roadway Sites SamplinK Period                    ~ents

Kenilworth Avenue 8 Jan. - 15 Jam. 1973    The area was last swept 30 Nov.
1972 and bypassed during the
sampling period.

I 495 23 Jan. - 31 Jan. 1973 The area was last swept on
17 January 1973 and bypassed
during the sampling period.

N. Capitol St. 5 Feb. - 21 Feb. 1973 The site was not cleaned since
our last sample collection there
on 5 December 1973 and was oy-
passed during the sampling period.

CAMP Station 22 Feb. - i Mar. 1973 The site was last swept on 21 Feb.
1973 and was bypassed during the
sampling period.

Balt.-Wash. Pkwy. 5 Mar. - 14 Mar. 1973 This site is not swept except under
unusual conditions.

Kenilworth Avenue 27 Mar. - 29 Mar. 1973 The area was last swept on 19 March
1973 and bypassed during the sampling
period.

1 495 9 April - 16 ,~prii 1973 The area was last swept on 29 March
1973 and bypassed during the sampling
period.

N. Capitol St. 23 April - 4 May 1973 The site was last swept on 16 April
1973 and bypassed during, the sampling
period.

Balt.-Wash. Pkwy. i0 May - 17 May 1973 This site is not swept except under
unusual conditions.

CAMP Station 22 May - 8 June 1973 The site was last swept on 25 April
1973 and bypassed during the sampling
period.

CAMP Station 9 July - 17 July 1973    The site was last swept in June 1973
and bypassed during the sampling peri~

N. Capitol St. 23 July-31 July 1973 The site was last cleaned on 16 April
1973 and bypassed during the sampling
period.
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TABLE A-3. TOTAL TRAFFIC BREAKDOWNFOR ROADWAY SAMPLING PERIODS

Traffic Breakdown
Panel & Pickup Single Unit Semi Tractor

Location SampllnK Period Autos Buses Trucks Trucks & Trailor

1 95 17 - 24 July 72 No Traffic ...............
Kenilworth Ave. 31 July - 8 Aug. 72 84.8 0.8 7.? 5.0 1.7
1 495 14 - 22 Aug. 72 77.7 0.3 9.2 6.9 5.9
Loehmann’s Plaza ii - 20 Sept. 72 93.2 0.0 4.5 1.6 0.7
Kenilworth Ave. 25 Sept. - 3 Oct. 72 88.0 0.5 7.0 3.1 1.4
1 495 16 - 25 Oct. 72 76.2 0.3 I0:I 8.0 5.4
Loehmann’s Plaza 27 Oct. - 7 Nov. 72 91.2 0.0 5.1 2.8 0.9
CAMP Station 6 - 13 Nov. 72 77.8 0.6 9.8 i0.i 1.7
N. Capitol St. 27 Nov. - 5 Dec. 72 83.0 2.0 6.4 7.0 1.6
Kenilwo£th Ave. 8 - 15 Jan. 73 85.0 0.6 7.7 5.4 1.3
1 495 24 - 31 Jan. 33 79.2 0.2 9.5 6.2 4.9
N. Capitol. St. 5 - 21 Feb. 73 87.0 1.3 4.9 5.6 1.2
CAMP Station 22 Feb. - i Mar. 73 73.9 1.8 ii.0 11.9 1.4
Balto.-Wash. Pkwy. 5 - 14 Feb. 73 89.4 3.2 7.3 0.1 0.0
Kenilworth Ave. 27 - 29 March 1973 83.2 0.6 8.8 6.4 1.0
1 495 9 - 16 April 1973 80.3 0.3 9.9 5.1 4.4
N. Capitol St. 23 April - 2 May 73 89.8 0.7 6.0 3.0 0.5
Balto.-Wash. Pkwy. i0 - 17 May 73 94.3 1.7 3.8 0.2 0.0
CAMP Station 22 May - 8 June 73 89.7 0.7 5~4 2.9 1.3
CAMP Station 9 July - 17 July 73 89.8 0.9 5.4 2.7 1.2
N. Capitol St. 23 July - 31 July 73 87.0 1.6 5.5 5.2 0.7



APPENDIX B

ANALYSES OF ROADWAY SAMPLES

TABLE B-I. ANALYSES OF LITTER

:10. ~El GHr qOLU~E SOL1 DS
(G) (,�,i.) (i.iG/G) (,~G/G)      (,’iG/0)

11. 193.0 75 0. I 0.£6 10.6

eL e.0 1 2x~o. 4 ......

3L 0.3 0 135.4 ......

4I. O- I 0 lb7.d ......

5L 0.2 0 ~.7 �~. 9 ......

6L 0.5 0 3~ ¯ 2 ......

75 72a-5 6700 835. ! 0.5~ 2R9.9

5L* 17.3 15 ~.~ 0.50 55.9

9L d7.8 250 zl~.2 1.70 9~4.3

105 62.3 150 191. 1 O. 31 112.6

111.* 144.7 300 48- 3 O. 26 76.3

12L 9a.5 I00 31.4 0.28 30.7

13L 712.5 1000 11~,.4 O. 36 ~8.2

laL 943.9 ~80 ~9. @ 0.36 38.3

15L* ~6.5 100 3~6.7 1 .~9 a0.A

16L 30a.~) 350 130.0 2.12 3~,7

17L 538.8 700 ~76.5 0.36 30.~

18L* 1340,6 laO0 lla.6 0,33 18.1

19L ~09.3 300 150.3 O. ~0 191 ¯ 3

~OL 7~2.9 600 ~1.0 0.3~ 19. 1

ell ~43. ~ ~00 7a. 5 O. 39 aO. a

22L 127.0 100 l~.a 1.0~ 90.~

¯ I.~DIC~TED SA/nPLES COLLFCTED FOLL0:~If~G ~I~4

A-11

R0027471



TABLE B-I (CONTINUED).     ANALYSES OF LITTER

SAMP. DRY DRY VOL~TI L[ B0D COD
~0 ¯ WEI GHT %)0LUME SOLI DS

(G) (~L) (i"~G/G) (~"~, G/G )

23L 130.6 100 130.0 1.03 109.3

24L* 207.8 200 30.1 l.a3 48.8

25L 155.0 90 118.8 2.70 63.9

26L 63.4 50 90.4 2.60 46.3

27L 103.9 470 835.0 18.80 333.3

28L 53.3 350 843.0 14.55 157.3

29L 126.5 550 900.6 11.66 377.1

30L* 25.4 300 765.6 16.a5 463.~

31L 43.4 300 845.7 16.~9 64~.4

32L 53.2 300 b63.1 16.48 929.1

33L 746.8 715 247.3 3.73 78.8

34L 117.4 175 386.7 5.26 167.7

35L 80.5 200 792.5 3.71 !31.7

36L 75.3 175 21a. l 11.26 Ia9.3

37L 1846.6 1200 209.9 4.75 60.2

38L 160.2 175 565.0 1.37 191.1

39L 162.9 175 307.5 5.55 154.~

~OL 2a9.3 250 18~.3 14.57 265.~

41L 1933.7 1600 550.8 15.94 144.5

42L 179.1 200 5~0.2 20.20 185.7

a3L 130.8 250 132.7 18.2a 175.9

~4L 529.3 565 60.3 9.39 ~54.7

* INDICATED S~PLE5 COLLFC’r£D ~OLLOWI~G ~I~

A-12

R0027472



TABLE B-I (CONTINUED). ~d~IALYSES OF LITTER

SAMP, DhY DRY VOLATILE BOD COD
NO. WEI GHT VOLUME $OLI DS

(G) (ML) (MG/G) (MG/G)

a5L 139.e 275 669.3 7.61 353.8

46L 174-I 350 275-I ll.a9 262,6

47L 116.6 625 868.9 9,85 422.2

a6L 39.7 300 844.5 11.95 331.S

49L 175.6 800 845.4 15.54 I063.1

50L 119.2 35D 8f!I.3 18.46 97~.6

51L 3901.1 3000 75~.4 16.88 1033.0

52L 361.7 550 32~.6 13.43 509.4

53L 852.5 2000 ’~8.2 18-29 725-0

54L 713.2 1400 592.5 13.0~ 653.4

55L 920.7 1450 345.8 Ia.33 918,4

56L I73.9 350 545.2 8.71 918.8

57L 207-2 450 384,6 8.71 436.7

58L 68,5 200 ~71.9 9.9~ ~20.7

59L 221.6 ~50 384,8 lO,fi9 699.7

60L 158.7 325 744.8 I0.~0 I036.a

61L 3652.6 2500 177,~ 1.42 I09.4

62L 452.4 300 106-1 1.93

63L 26~.6 150 ~85.0 2.02 204.1

64L 246.7 300 564.5 1.62 97.7

65L 157,2 150 270,0 1,28 54.2

66L 183.5 350 241.3 2.70 253-2

¯ INDIC&TED ~A~LFS COLLEC£F~ FOLLOWI~G

A~3

R0027473



TABLE B-I (CONTINTJED). A-NA!~YSES OF LITTF_!~

S~MP. D~i~ D~Y ~OL~TILE SOD COD
:NIO ¯ WFI GHT VOLU~ F SOLIDS

(G) (ML) (MG/G) (MG/G) (~G/G)

67L 7/428.0 6/400 52.6 3.58 132.7

685 371.5 400 128.8 1.46 140. 1

69L 157.9 P-O0 904./4 1 ¯ 39 137.9

70L 181 ¯ 5 950 938- 5 I .71 P-/47.9

71L 316.8 200. 125-9 1.91 1 19.8

72L 259- 6 250 e06.0 I ¯ 33 130.5

73L 336 ¯ 4 150 137.8 2 ¯ 90 69 ¯ 9

7a.L 22~,. 3 175 316. 1 2./40 58. 1

75L 181.6 150 236.9 1.99 135.5

76L 139. I 150 266.0 2.5~ 1 15.2

77L 82.6 75 177.6 2,83 130.5

78L 782. 1 800 ~47/4.0 3.36 139.9

79L 278.8 150 310.0 2.88 151 ¯ 3

50L 436.8 900 305-9 11.00 156.2

81L* 372.7 /400 679.2 6.34 113.3

8P.L 174.6 200 168.9 7./48 lOZ4. I

83L 66.8 1.00 257.8 6.67 396.0

8/4L 782. 1 800 252.5 3- 71 130.6

85L 90.5 I00 /457.4 2./46 217.5

86L 177. I 200 100.8 /~.07 1/45.7

87L* 257- 7 200 6/49.9 3- 09 77.0

68L 118.5 150 P-/4/4 ¯ 7 3.80 297- 0

¯ I:gDICAYVD S~.~PLF$ COLLECTED FOLL,J~I~IG nAI~

A- 14

R0027474



TABLE B-I (CONTLNITED). ANALYSES OF LITTER

SAMP. DRY DRY VOLATILE BOD COD

NO. WEIGHT VOLUME SOLIDS
(G) (ML) (MG/G) (MG/G) (MG/G)

895 52.2 80 504-a a.84 337.0

90L 12388.2 7900 65.1 3.51 57.2

91L* 1367-4 1300 220.5 7.61 136.9

92L 511.4 500 163-7 1.60 364-9

93L 378.6 400 225.2 8.34 446.4

94L 534.5 480 65.2 7.54 459.a

95L 6206.6 3750 47.1 1,76 39~.0

96L 431.3 350 32.3 5,34 410.2

97L 74.2 150 109.4 7.35 366-4

98L 84.0 65 29.5 2.92 279.5

99L 884.9 600 172.6 6.88 79.8

fOOL 338.2 300 105.3 5.51 94.4

tOIL 158.6 200 III.3 a. O9 145.3

I02L 1365-8 1200 10.4 5.16 164.1

I03L 364.1 400 75.4 5.20 386.2

I04L 274.4 160 73-3 2.92 310.4

I05L 264.9 150 48.0 8.71 170.6

106L 179.2 150 150.3 12.40 242.7

I07L 156.7 150 262.2 15.56 227.1

I08L 453.9 250 85.4 16.23 141.2

109L 1859,8 5000 125-~ 6.98 255-0

IIOL 122.5 350 624-7 16.70 235-5

¯ INDICATED SAMPLES COLLECTED FOLLOWING RAId

A-15

R0027475



TABLE B-I (CONTINUED).     ANALYSES OF LITTER

SAHP. D~i DRY VOLA£1LF BOD COD
NO. WEIGHT VOLUME SOLIDS

(G) (ML) (~G/G) (~G/G)

IIIL 2307.8 3100 511.6 14.19 333.0

II2L 2863,3 1800 4~,9 5,78 a05.9

II3L 283,8 200 23,0 16,01 271,9

II4L 203-6 150 21-0 14,36 401.3

llSL 256.5 200 30,7 22.48 370.7

ll6L 426,5 800 297.7 10.10 391,a

I17L 378,2 400 71,1 11,76 145.9

I18L 203,6 150 151,1 9,54 335.1

I19L 1341.5 800 209,.0 5,76 369,1

120L 369.1 400 212.0 ll.al 328.1

121L 846.8 400 155.5 25.18 366.7

122L 284-3 200 290.8 9.19 254-0

123L 211-6 800 377.9 16.31 268.8

124L 45.3 75 116.5 17.80 371.4

125L 296,4 350 553,5 24,44 562,0

126L 479,6 800 349-3 21.40 648,2

127L 446.1 800 201.7 16.65 571.2

* INDICATKD S~MPLKS COLLECTED FOLLOWIRG HAI~

A-16

R0027476



TABLE B-2.     ANALYSES OF DUST AND DIRT - PART 1

~MP ¯ DRY DRY VOL ~T I L E BO D CO D GREASE
;JO. ~EI GHT ~OLUMF SOLI DS

(G) (ML) (MG/~) (MG/G) (MG/G) (MG/G)

ID 934.8 1250 93.1 2.88 69.8 0.6

2D 122.8 135 106.6 2.51 170.0 0.6

3D 94.5 II0 129.~ 4.67 169.5 2.4

4D 54.8 30 94.9 6-31 185.9 15-2

5D 91-0 75 I15.0 7.38 222.3 7.3

6D 58.4 45 149.3 8.19 248.0 16.9

7D 2033.2 6060 34.9 1.57 188.5 8.7

8D* 67.~ 50 82.0 2. i~ 207.2 21.1

9D 188.~ 250 125.7 1.69 168.0 14.0

10D 276.3 500 122.0 0.83 185.7 8.8

liD* 141.6 I00 96.5 1.83 159.9 10.7

12D 268.4 185 74.3 2.15 91.5 10.6

13D 1132.5 800 75.7 1.05 33.0 6.2

14D 938.2 555 88.9 1.37 50.0 7.8

15D* 185.5 125 118.1 1,78 115.4 14.1

16D 1145.4 775 60.8 1.43 141.0 7.1

17D 1689.e 900 61.8 1.38 144.9 11.4

18D* 864.6 ?00 87.5 1.04 216.6 9.7

19D 1180.0 850 61,0 3.38 66.0 9.2

~0D 1817.1 1200 34.5 0.69 33.0 8-5

21D 1648.3 i000 6~.0 1.82 I13-3 8,9

~2D 1883.0 1200 68. I 1.78 85.6 II-3

¯ I~DICATED SAMPLES COLLECTED FOLLOWI~G RAIN

A-17

R0027477



TABLE B-2 (CONTINUED). ANALYSES OF DUST AND DIRT - PART 1

S~’I P ¯ DRY DRY VOLAT I LE BO D CO D GREASE
N0. WEIGHT I/0LUME SOL1DS

(G) (ML) (MGIG) (MG/G) (MG/G) (MG/G)

23D 1295.8 850 80.6 1.83 92.8         12.0

24D* 2347.2 1500 35-5 2.00 69.4 5.9

25D fi702.4 1800 45.7 3.50 77.6

26D 1216.7 800 107.3 1.95 92.6 I0.9

27D 1776.6 1340 127.5 9.77 240.1

28D 48f!-3 365 170.5 7.08 216.4

29D 83fi,4 1115 348.6 4.84 229.4 14.3

30D* 635.9 450 79.4 7.24 ~5.8 9.1

31D 764.5 550 110.7 5.13 129.5 14.6

32D 748.% 525 61.9 5.04 106-5

33D 1564.9 1195 61.4 2.53 70.2

34D 252.4 245 90-1 3.42 87-9 7.3

35D 246.0 175 82. I 3.59 81.6 9.~

36D ~07.0 180 75,0 3.00 Iiioi 13,4

37D 3158.6 2135 40. I 2.11 46.0

38D 647.2 450 33.0 2.13 55-7                       5.9

39D 564,8 300 47.5 3.64 68.0 7-3

40D 649.5 450 85.4 2.87 84.~

41D 5837.3 3570 44.1 2.25 40.1 5.7

48D 1556.3 980 49.2 2.12 71-9 6.7

-4~D 2095.0 1350 38.5 2.28 54.9 5.6

44D 5351-1 3455 59,9 2.54 56.9 5.8

* INDICATED S~MPLES COLLECTED FOLLOWI~IG RAI~

A-18

R0027478



TABLE B-2 (CONTINUED). ANALYSES OF DUST AND DIRT - PART i

S~P. DRY DRY ,#0L~ i I Lr B0D COD GREASE
NO. WEIGHT VOLUME SOLIDS

( G ) CML ) C ,~,.[ G / G ) ( i’,’,t G / G )

45r) 1361.6 1025 73.~ 2. 16 79.0. 1/4.4

46D 2743.8 1770 ~9.0 2.20 54.0 7./4

47D 2490,8 1900 106. 1 5.80 122.6 18-4

z!.~D 546.5 418 I 1/4.~ 7. 15 171.7 19.6

49D 1196.2 1200 19S.6 8-05 249.0 13-

50D 303.5 280 1 z~ 1 .,5 7.30 239.6 24.

51S 5992.6 /4050 67.6 4.95 106.6 17.7

52D 1229 ¯ 8 880 62.0 4.73 127. 1 17.0

53D 3140.9 1675 63.2 /,.89 39.~ 10.3

54D 12z4b. ~ 810 63.3 z4.66 10/4.0 17.6

55D 142z4.. 5 9 70 60 ¯ .5 q ¯ q7 103 ¯ 2 16 ¯ 6

56D 16~6.9 1125 115.0 3.$5 7z;.6 ~.9

57D 731.2 515 202.9 ~. 16 92.0 10.8

58D /46 5.3 350 58.4 5./45 83.2 ! 2- 3

59D 1584.1 14~5 77.0 6. 17 75.4 10. 1

60D 497.6 350 61. 1 7.29 119.9 15.1

610 5006.8 3100 41.2 3.!4 73.7 11.7

62D 1031 ¯ 3 600 74.8 i .67 69.4 i0o 3

63D 189.4 !00 51.z4 2.69 56.0 1 1- 1

64D 277o5 200 97. I 3.03 84.a gg-5

65D 237.4 R00 71.9 3.0zl 77.0 I 1.9

66D z484.2 400 53.0 5. lZ4 99.’:) 15.8

¯ I.~JDIC~TED    SAi.~PLES COLLFCYED FOLLOWING

A-19

R0027479



TABLE B-2 (CONTINN~). ANALYSES OF DUST AND DIRT - PART 1

S~ P ¯ DRY DRY UO L/% T I L E BO D CO D GREA S E
NO ¯ WE1 GHT UOLUME SOLIDS

(G) (ML) (MG/G) (MG/G) (MG/G)

67D 17108.9 11250 43.3 1.76 4zt.2 5.6

68D 1066-9 700 51 -8 2-26 62.6 9.6

69D 809 ¯6 550 37 ¯ O, 2 ¯ 58 6 3- 0 9 * 3

70D 808.8 550 /46.3 3. 10 78.9 8.9

7tD 921.6 600 42.8 1.92 56-3 6.4

72D 1084.4 700 65.9 2.30 60.1 8.8

73D 33z48.2 2150 32.9 1.48 35-9 5.8

74D 2387.8 1650 /46.0 2. 10 /49./4 6. 1

75D 2/463./4 1625 38.9 1.76 53.5 5.9

76D 2191.9 1500 /4/4.1 1-15 50.7 6.8

77D 28/49.3 1700 36.1 1.32 60.0 6.9

78D 4625,7 3!55 38,5 4,9/4 67,5 11,3

79D 502.8 355 /43.2 2.92 95.3 10. ~

80D 2120.7 1350 38.0 2.17 77.1 11./4

81D* 3799.4 2600 33.7 3. 13 87./4 12,2

82D 15/46 ¯ 7 1350 93 ¯ zI 2 ¯ 8/4 126 ¯ a. 1/4 ¯ 8

83D 419.,5 350 69,9 2,78 ! !5,8 18,5

8/4D 17598.1 11900 2/4.9 1,17 /45,6 8,7

85D 758.2, 450 /42.6 2.63 88.6 12.2

86D 115~,8 800 50,9 2, 11 73, 1 15,9

87D* 2979.6 2050 52.0 /4.00 65.7 9.1

8dD 113~. 2 300 77 ¯ 6 1,74 132.5 17. l

¯ i~JDICATED S~MPLES COLLECTED FOLLOWI~4G RAI,.W

A-20

R0027480



TABLE B-2 (CONTINI/KD). ANALYSES OF DUST AND DIRT - PART 1

SAMP, DRY DRY UOLAT I LE BO D CO D GREASE

NO ¯ WEI GHT UOLUME SOL I DE
(G) (ML) (MG/G) (MG/G) (MG/G) (MG/G)

89D 494,7 400 59, I 1,58 I II,8 16,2

90D 13088,3 7495 40,7 1,39 ~44,7 7, i

91D* 3205,6 1905 52,6 1,37 79,6 13,4

92D 1487,6 I000 46,3 1,70 7S,9 11,9

93D 1554,7 1025 49,3 3,ei 87,4 6,

94D 1418,6 1000 53,5 1,78 83,3 12,0

95D 9013,4 7200 111,3 1,03 60,1

96D 399,8 350 53,2 2, 14 96.5 I 1,6

97D 159,6 125 105,0 5,63 99, I 19.5

98D 241-8 100 87.2 3-70 93.3 16. 1

99D 1581.7 1080 54.9 2.z~3 56.1 7.3

100D 404.7 300 45.7 9..fi4 72.7 8.3

IOID 446.5 380 55.0 3-0~ 70.1 8. 1

102D 2135.5 1600 34.2 1.78 51,5 6.9

103D 1103.4 800 36.1 2.00 67.3 8.5

104D 774.1 580 43.2 2, 18 66.3 7.

I05D 2378.7 1600 27.8 1.57 59.1 6-9

106D 16~-9. I I000 35.0 1.54 46.3 6.2

:- 107D 1382.8 100Q 39.3 1,65 62,9 6,9

I08D 2826,7 2000 46,7 1,72 68,0 7,3

I09D 788~4- 5 6030 51-I 3-71 111.1- 9.9

IIOD 1320.1 I000 41.1 2. 18 79.1 8. I

¯ I~DICATED SAMPLES    COLLECTED FOLLOWING RAIN

A-21

R0027481



TABLE B-2 (C~NTINIFED).     ANALYSES OF DUST AND DIRT - PART i

SUP. DRf DRY UOLP.TILE BOD COD GREASE
NO ¯ WEI GHT ~OLU~4F_, SOLI DS

C G) (ML) (MGI G) CMGI G) ( i.~ GI G)

ilID 1414.8 1100 51.2 5.54 78.7 9.8

l12D 2032.8 1300 44.3 1.01 75.4 8.2

II3D 427.4 250 59.6 2.78 99.8 11-0

114D 522.3 380 55.2 1-65 81.~ 5.4

115D 287.6 220 62.7 3.79 83.1 11.3

II6D 1403.2 1000 35.8 2-12 61.6 9.2

II7D 1873,4 1350 58.0 2,80 85.9 1!.8

IISD 689.3 400 54.0 2.98 114.6

119D ~528.7 3100 26.0 1.45 56.1 5-8

120D 1108.6 800 52.0 1.28 87.1 12.0

121D 1229.1 800 48.5 2.27 79.0 8.2

122D 1319.8 900 50.1 1.66 91.1 10.2

123D 690.2 500 55-6 2.51 80-2

12qD 351.5 180 43.9 1.91 78.6 10.!

125D 834.7 600 46.8 1.5~ 73.0 10-2

126D 1574.2 950 66-2 3-36 134.5 14.2

I~7D 1138-8 ~00 59.9 1.79 80.2 9.4

* INDICATED S~MPLES COLLECTED FOLLOWING HAI~

A-22

R0027482



TABLE B-2 (CONTIhrUED). ANALYSES OF DUST AND DIRT - PART 2

S~MP. TOTAL POZI-P NO3-N NO2-N KJELD. CL

NO ¯ PO4-P N
(MG/G) (MG/G) (UG/G) ¢ UG/G) CMG/G)

ID 0.207 0.008 7.2 1,48 I,/44 0.06

2D 0.395 0.022 3.8 8.05 2.69 0.16

3D 0.215 0.018 8.0 11.41 3.00 0.12

~4D 0.127 0.019 9.8 4.16 1.81 0.12

5D 0.222 0.005 26.8 8. 19 3.72 O. 12

6D 0.171 0.031 13.6 19.80 3.06 0.14

7D 0.403 0.006 11.9 0,01 1.60 0.22

8D* 0.464 0.001 7.9 0.02 1.47 0.35

9D 0.390 0.001 3.6 0.42 0./47 0.33

10D 0.444 0.005 7.3 0.16 1.94 0.21

liD* 0.220 0.001 1.7 4.69 1.02 0.33

12D 0.298 0.006 /4.9 3.60 0.82 0.25

13D O. 163 0.000 /4.5 0.01 0.38 O. 12

14D 0.395 0.002 2.6 0.01 0.23 O. 10

15D* 0.268 0.000 6.6 0- 14 0.95 0. 16

16D 0.386 0.001 1.7 0.79 0.45 0.21

17D O. 22/4 0.002 5.7 0.07 0./47 0. 19

18D* 0.556 0.001 2.6 0.32 0.45 ’0.29

19D 0,215 0.001 I .9 0.07 0.29 0.21

20D 0.220 0.000 5.3 0.03 0.38 0.14

21D 0.532 0.000 33.4 0.59 0.49 0.09

22D 0.395 0.083 2/4.8 1.40 0./42 0.35

¯ INDICATED SAMPLES COLLECTED FOLLOWING RAI;N

A-23

R0027483



TABLE B-2 (CONTINUED). ANALYSES OF DUST ~NDDIRT - PART 2

S~P. TOT~L PO4-P ~03-~ ~02-~ KJELD. CL
~0. PO4-P N

~MGIG) (MG/G) (UG/G) (UG/G) (MG/G) (MG/G)

23D 0.298 0.08} 33.1 1.54 0.34 O.£S

24D* 0.249 0.007 23.8 2,55 0.27 0.17

25D 0.366 0.008 £8.9 2.%5 0.29 0.29

26D 0-273 0.000 17.9 3.29 0.49 0.22

27D 0.212 0.001 I£.£ 0.02 0.25 0.28

28D 0.201 0.008 28.0 0.01 1.06 0.29

29D 0.231 J. 020 17.3 0.01 1.79 0.21

30D* ...... 0-25 0.12

31D 0.149 0.023 30.4 0.03 0.24 0.21

32D 0.159 0.042 23.1 0.01 0.23 0.37

33D 0.305 0.029 20.8 0.03 0.41 0.32

34D 0.226 0.133 42.9 0.61 0.31 0.£6

35D 0.393 0.005 14.8 0.03 0.39 0.44

36D 0.256 0-001 19.5 0.05 1,00 0.25

37D 0.220 0-021 15.2 0.01 0-08 0-35

38D 0-256 0-063 35.5 0.0~ 0.09 0.27

39D 0.002 0.001 9,7 0.07 0.35 0.42

40D "0.002 0.000 13.4 0.11 0.32 0.26

41D 0.226 O.000 0.08 0.42 !.42
42D 0.371 0.000 21-3 0-03 0.44 1.15

43D 0.844 0.000 21.0 0-03 0.29 1.25

44D 0.229 0.000 14.9 0.18 0.20 0.54

* INDICATED S~MPLES COLLECTED FOLLOWI~G RAiN

A-24
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TABLE B-2    (CONTINUED).      ANALYSES OF DUST AND DIRT - PART 2

5A~P ¯ TOTAL P04- ~ 40 3-.g .~02-~ KJELD. CL
NO ¯ PO4-P

(MG/G) (~.’JG/G) COG/G) (UG/G) (MG/G)

zlSD 0.35/4 0.000 12.8 0.06 0.23 0.26

46D 0.215 0.000 16~ 1 O. 13 0.20 1-37

47D 0.1/46 0.021 21.3 0.02 1.33 0.23

/48D O. 1/49 0.032 28-6 0.03 1.0/4 0.20

49D 0.110 0.051 35~3 O.OS 1.09 0.33

50D "0.161 0.017 28.0 0.19 0.75 0.23

51D 0, 160 0.009 15-2 0.04 0.58 0.41

52D 0.159 0.000 14.7 0.z16 0.51

53D O, 146 0,003 10,6 0,02 0,63 O, !6

54D 0,207 0,013 19,5 0,01 0,~46 0,21

55D O, 161 0,000 17,9 0,04 0,47 O, 18

56D 0,165 0,01/4 1’4,9 0,00 0,35 0,48

57D 0,266 0,0~1 13,5 0,00 O, 12

5~D 0,250 O,OlZ4 13,4_ 0,01 0,13 0,27

59D O, I~1 O, 0~-1 10,9 0,00 0,20 O,al

60D 0,173 0,0/41 15.2 0,00 0,5.°. 0.,/49

61D O, 26~5 0,000 !2,5 O, 15 0,7/4 0,21

62D 0.207 0.000 eS.~ 0.0/4 0.59 0.31

63D 0.281 0.000 22.2 0.23 0.66 z,.93

64D O-~75 0.000 2~.9 9.06 0-65 3.36

65D 0-295 0-002 25-2 0. I~2 0-29 2.32

66D O, 3~.8 0.0! 1 17,9 0.23 O, !6 4, 15

¯ IJDIC,%TFD S.a.t.]PLES COLLECTED FOLLO[,:I:<~G

A-25

R0027485



TABLE B-2    (CONTINUED). ANALYSES OF DUST AND DIRT - PART 2

SAMP, TOTAL P04-P @03-~ N02-N KJELD- CL
NO. PO4-P

(MGIG) CMGIG) (UGIG) (UGIG) (MGIG)

67D 0,207 0-000 4.4 0,02 0,51 0,14

68D 0,229 0,000 23,6 0,30 0,44 0,41

69D 0,238 0,000 11,4 0,28 0,36 0,72

70D 0.220 0.000 10.3 0.22 0.35 1.63

71D 0.232 0.000 9.0 0.13 0-33 0.80

72D 0.226 .0.000 20.7 0.32 0-26 1.14

73D 0.266 0.000 8.5 0.4~ 0.05 0.63

7~D 0.3!1 0.000 20.1 0-23 0.0~ 0.46

75D 0,241 0,O00 13,7 0-15 0,06 0-53

76D 0,256 0,GO0 14,1 0.11 0-13 0,50

77D 0,~48 0,001 27,7 0,03 0,17 0-66

78D 0.117 0.001 25.5 0.03 0.25 0.19

7~D 0.231 0.002 28.0 0.07 0.39 0.30

80D 0,146 0,006 iq,6 0,00 0,28 0,63

61D* ......
0.10

8~D 0.205 0-010 12.2 0-03 0.26 0.45

~3D 0.168 0.005 17.6 0.04 0.74 0.31

64D 0,i16 0,010 9,4 0,01 0,18 0,18

85D 0,199 0,001 23,1 0,05 0,39 0,~8

S~D 0.9In 0.031 20.1 0.01 0.47 0.44

87D* ...... 0.14

85D 0.268     0.011 11.5 0.03 0.43 0.45

* I~DICAT~D S~MPLES COLLECTED FOLLOWING RAIN

A-26

R0027486



TABLE B-2    (CONTINUED).      ANALYSES OF DUST AND DIRT - PART 2

SAMP. TOTAL, P0zt-P N03-~ NO 2-,~ K,J~LD. CL
N 0 ¯ PO ,q - P

CMG/G) (MG/G) (UG/G) (UG/G) (MGIG)

89D 0.165 0.007 12.8 0.03 0.52 0-33

90D O. 13z4 0.001 16-3 0.02 0.29 0.06

91D* 0.17t5 0.005 23-/-4 0.02 0.33 0.23

92D 0. 183 0.007 11.6 0.02 0.39 0-23

93D 0.159 0.000 21.6 0.01 0.43 0.28

94D 0.214 0.020 26.8 0.01 0.41 0.29

95D 0.313 0.000 3.3 0.09 0.36 0.82

96D 0.360 0.000 13-7 0-35 0.55 0.45

97D 0.421 0.000 18.5 0.13 0.02 1.09

98D 0.583 0-001 20-7 0. 15 0.02 0.35

99D 0.262 0.000 18.2 0.02 0.45 O. 13

100D 0-219 0.000 24.0 0.03 0.68 0-25

101D 0.323 0-063 Zll.3 0.00 0.81 0,27

I02D 0.217 0.000 11.6 0.03 0.33 0.16

103D O. 197 p.o00 62-0 0.09 0.43 O. 16

I04D 0.287 0-011 75.4 0.00 0.79 0-32

.105D 0.226 0.000 17.0 0.03 0.23 0.30

106D 0.280 0.000 25.0 0.02 0.27 O.Z18

10?D 0.281 O. 0it6 36.5 0.01 0.27 0.SZl

108D 0.311 0.047 14.7 0.06 O. 27 O. 44

109D 0.315 0-095 20.1 0-00 0.68 0.25

IIOD 0.229 0.056 21.9 0.00 0.z4.5 0. 12

¯ INDICATED S~uMPLESCOLLECTEDFOLLOWING RAIN

A-27

R0027487



TABLE B-2 (CDNTINUED).     ANALYSES OF DUST AND DIRT - PART 2

SAMP. TOTAL P04-P ,~03-:~ N02-N KJFLD. CL
NO ¯ P04-P ~

(MG/G) CMG/G) COG/G) COG/G) (~G/G) (~,~G/G)

II1D 0.26S 0.092 23.1 0.00 0.34 0.25

lI2D 0.201 0.000 9.7 0.01 O.Zt3 O.lg

I13D 0.244 0.001 17.3 0.0l 0.91 0.56

II4D 0.256 0.019 30.4 0.02 0.79 0.66

II5D 0.190 0-001 20.6 0.0l 0.23 0.45

II6D 0.207 0.041 26.3 0.00 0.55 0.12

l17D 0.336 0.049 34.7 0.00 1.2~ 0.10

II~D 0.232 0.055 2~.9 0.01 0.~7 0.36

llgD 0.116 0.015 17.3 0.02 0.33 0.09

120D 0.110 0.019 35.2 0.00 0.55 0.26

121D 0.092 0.011 22.9 0.01 0.57 0.II

122D 0-II0 0.021 27.3 0.00 0.51 0.15

123D 0,173 0-058 19.~ 0-01 0.55 0.31

124D 0.214 0.000 19.5 0.01 0.47 0,19

125D 0.390 0.000 21.3 0.01 0.52 0.26

. 126D 0.390 0.067 11.6 0.02 0.93 0.2~

127D 0.342 0.047 23.1 0.01 0.50 0.21

¯ I~DICATED SANPLES COLLECTED FOLLOWI~GR~IN

A-28

R0027488



TABLE B-2 (CONTINUED).     ANALYSES OF DUST AND DIRT - PART 3

S~P.    PET.~0 ¯ N-P~R. ASBESTOS E U ~I~EIR FECAL FEC~.L CN CR+6
NO. (FBRS/G) COLIF. STREP

(MGIG) (MG/.G) XIOEXP- 5 (~ G/G) (ORG/G) (ORG/G) (MGI G)

ID 0./4 0.0 0.0 --- 0 0 0.00 0.00

~D 0.2 0.0 1.3 --- 0 0 0.00 0.00

3D 0.7 0.0 0.0 --- 0 0 0.00 0.00

4D 5.7 4.5 I.! --- 0 0 0.00 0.00

5D 2.0 1.8 !.3 --- 0 0 0.00 0.00

6D 7,0 /4.9 0.5 ......... 0o00 0°00

7D 6.0 3.6 0.0 --- 0 0 0.00 0.00

8D~ I !-3 8.7 ...... 40000 0 0.00 0.00

9D 6.6 5.7 0.3          --- /40000 0 0.00 0.00

IOD 4.3 3.5 0.0 --- 13700 0 0.00 0.00

11D:~ 6.0 5,.0 ...... 300000 0 0.00 0.00

12D 4,2 3.8 0,0 6-4 1050 0 0,00 0,00

13D ~.I 1.7 0.3 5.~- 0 0 0.00 0.00

(4D 3.3 ~.9 0.7 --- 0 0 0.00 0.00

15D~ 7.3 5.0 ...... I00 0 0.00 0.00

16D 3.2 3.0 0.0          --- 350 0 0.00 0.00

17D 3.0 ~-.6 O. I zl.O 0 0 0.00 0.00

18D~ 4.3 4.0 ...... 0 0 0.00 0.00

19D 4.1 3.7 0./4 !0.8 0 0 0.00 0.00

20D 3. ! 2.8 0.0 --- 150 ~-50 0.00 0.00

21D " 4.9 a. ! 0.7 --- 0 0 0-00 0.00

eeD 5.2 4. I 0.4 --- 250 0 0.00 .0.00

~ INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-29

R0027489



TABLE B-2 (CONTINUED).     ANALYSES OF DUST AND DLRT - PART 3

S AMP.    PETR0. N-PAR. ASBESTOS RUBBER FECAL FECAL CJ,] CR+6
NO. (FBRS/G) COLIF. STREP

(MG/G) (MGIG) XI.0EXP-5 (MG/G) (ORG/G) (0RG/G)    (MG/G)

23D 5.7 4.2 0.9 --- 0 350 0.00 O.OC

24D* 3.7 2.8 --- 10.0 0 0 0.00 0.00

25D 3.7 2.6 0.8 8.0 0 0 0.00 0.00

26D 5.8 4.7 0.5 ~.8 0 0 0.00 O.0C

27D 6.2 4.9 0.U --- 0 550 0.00 0.00

28D 7.1 5.8 0.0 --- 0 850 0.00 0.00

29D 5.2 4.! 0.6 --- 0 q50 0.00 --

30D* 8.8 7.5 0.1 --- 0 1650 0.00 --

31D 5.9 5.1 0.0 3.4 0 650 0.00 --

32D 5.3 2.9 0.1 7.7 0 ~00 0.00 --

33D 3.1 2,2 0.3 --- 12200 605 ....

34D 4.2 3.9 0.8 --- 26600 7605 ....

35D 6.3 5.0 0.3 2.8 I0 735 ....

36D 10.9 5.4 0.8 2.4 I0 155 ....

37D 2.7 2.2 0.5 --- 0 5275 0.00      --

38D 3.7 3. I 0.5 --- 0 90 0.00 --

39D 4.6 3.9 0.3 6.8 0 95 ....

40D 4.6 3.9 0.3 5.2 0 20 ....

41D 3.8 2.2 5.1 --- 0 3100 ....

42D 4.0 3.6 2.6 --- 0 5200 ....

43D 3.0 2.3 7.6 4.0 0 1180 ....

44D 2.7 ~.~ 6.4 z~.~ 0 5000 ....

* INDICATED S~’~PLES COLLECTED FOLLOWING KAI:J

A-30

R0027490



TABLE B-2 (CONTINUED). ANALYSES OF DUST AND DIRT - PART 3

~ ~.~ P .PETR0. M- ~A.R. ~SBESTO S MUBBE.~ FECAL FEC~.L C~ CR+6
~0. (FBRS/G) COL!F. STREP

(["; G/G ) (MG/G) X10EXP-5 ( ["1 G/G) (ORG/G) (ORG/G) ( ~’~ G/G)

45D 6.7 1.7 5- I --- 0 2280 0.00 --

Zq6D 3.6 2.z4 7.0 --- ~.50 1625 ....

Z47D 6.5 6. I z4.5 --- 0 2800 ....

zISD 7. I 0.6 2.5 8.3 0 950 0.00      --

49D 6-0 z;.2 I .9 6.z4 0 650 0.00     --

50D 5.5 ~- I 3-8 " --- 0 700 ....

51D 7.5 3.7 1.9 --- 0 625 0.00     --

52D 8.3 6.6 1.9 --- 0 50 ....

530 2.3 Ioi 2-5 1.2 0 275 ....

54D 7.6 5.3 0.5 --- 0 275 ....

55D 7.8 7.2 1.3 4.3 1200 I00 ....

56D 4.8 3.9 2.6 --" 0 250 ....

57D 6.0 4.6 1.3 4.8 0 P_O0 ....

58D 7.9 5-6 3-~ --- 0 700 0.00 --

59D 5.0 3.z4 1.3 --- 0 II00 ....

60D 8.4 6.8 3.~ 9.8 0 500 ....

61D 7.5 6.0 0.6 --- o 200 ....

62D 6.8 3. I 1.3 q.8 0 8825 ....

63D 8.3 7.3 0.0 --- 0 25 ....

6 ’-’. D 7.8 5.7 2.6 --- 0 3100 ....

65D 9.1 6-3 3.8 --- 0 12.5 0.00 --

66D 9.5 9.3 ! ¯ 3 6.8 % 550 ....

¯ I~qDIC.qTED 5~;~:~FS COLLECTED FOLLO~TING RAIN

A-31

R0027491



TABLE B-2 (CONTINIYED).     ANALYSES OF DUST AND DIRT - PART 3

S ;~_MP ¯PETRO ¯ N-PAR, ASBEST0 5 RUBBER F EC .a.L FECAL CN CR+6
~0 ¯ (FBHS/G) COLI F, STREP

(MG/G) CMG/G) XIOEXP-5 (MG/G) (0RG/G) (0HG/G) (MG/G) (MG/G)

67D 3,5 Io8 0,0 --- 0 I00 ....

68D 6,0 4°6 0,0 2,5 0 50 ....

69D 5,~4 4,~4 2,6 --- 0 75 ....

70D 4,5 4,0 0,0 --- 0 25 0,00     --

71D 4.4 3.0 0.0 --- 0 300 ....

7~D 6.4 5,5 "1,3 3-6 0 0 ....

73D 3,7 3-z4 5, I --- 0 I~-5 ....

7~.D 2,9 2, I 2,6 3.4 0 ~-5 ....

75D ~4oz~ 4,0 1,3 3.8 0 0 ....

76D 4,7 3,2 2,6 1,6 0 0 ....

77D 4,2 3°7 0,0 --- 0 25 ....

78D 6,3 5,0 1,3 --- O 1975 ....

79D 6,5 5,1 3,8 6,0 0 575 ....

~BOD 7.0 6.6 2-6 --- 0 0 ....

81D* 7,5 7,1 ............ 0,00     --

82D ~-7 6,9 3-8 6,2 0 0 ....

83D 12,4 9,5 1,3 --- 0 50 ....

84D z4,5 3-7 0°6 --- 0 275 ....

85D 6,8 5,5 3,8 a,O 0 175 ....

66D 9,0 6,9 0,0 --- 0 0 ....

87D~ 6-0 4,5 ............ 0,00     --

~SD 9.7 7,0 0,6 9,2 0 0 ....

¯ I~DICT~TED $~MFLES COLLECTED FOLLOWI~IG ,~h~,~N

A-32

R0027492



TABLE B-2 (CONTINUED).     ANALYSES OF DUST AND DIRT - PART 3

SAMP. PETRO ¯ N-PAN. ASBESTOS RUBBER FECAL FECAL C~
NO. (FBRS/G) COLIF. STREP

(MG/G) (MG/G) X10EX~- 5 (MG/G) (ORG/G) (ORG/G)

89D 10.0 8.0 0.0 --- 0 25 ....

90D 4.8 3.0 2.6 --- 0 50 ....

91D~ 7. I 6.6 1.3 4.5 0 0 ....

92D 6-7 5-2 1.3 --- 0 75 0.00     --

93D 5-I 4.3 1-3 --- 0 0 ....

94D 4.6 3-7 1.3 3.1 0 0 ....

95D 3.6 3.5 5.1 --- 0 25 ....

96D 5.8 5.0 1.3 2.1 50 0 ....

97D 12.1 10-3 2.6 --- 0 0 ....

98D 9.2 6.5 1.3 5.8 0 0 ....

99D 5.4 4.4 2,6 --- 0 1525 ....

IOOD 5.4 4.5 1.3 1.0 0 25 ....

101D 5.1 4.3 1.3 3.1 600 0 ....

I02D 5.4 3.0 2.6 --- 0 0 ....

103D 6-3 4~7 1-3 2.0 0 0 ....

104D 3,9 3.7 1.3 1.9 0 100 ....

105D 3-6 3.9 2-6 --- 0 0 ....

106D 4.0 3.7 1.3 I-7 0 0 ....

107D 4.4 3.8 0.0 --- 0 50 ....

I08D 4.2 I.I 1-3 1.8 0 0 ....

I09D 5.6 4.2 1.3 --- 100 2500 ....

IIOD 5.9 3.4 0.0 0.5 0 450 ....

* INDICATED SAMPLES COLLECTED    FOLLOWING RAIN

A-33

R0027493



T.ABLE B-2 (CONTINUED). ANALYSES OF DUST AND DIRT - PART 3

SAm>. PETF~0 ¯ :~1- P~R. .qSBEST0 S }{UBBEh ~ECAL FECAL CTJ CR÷6
’NO. (FBRS/G) COLIF. STRFP

(MG/G) (.[’] G/G ) X IOE,’~P- 5 (~ G/G) (05’G/G) (9_=G/G) (-’< G/G)

I lID 4.7 3.9 1.3 2.7 0 700 ....

I 12D 5.0 4.5 3.8 --- 0 0 ....

! 13D 6.3 5.6 5. [ --- 0 25 ....

114D 5.3 4.6 7.7 4.2 0 0 ....

115D 6-4 5.4 0.0 ~4. I 0 350 ....

116D /4./4 Z~.O --- I .3 0 $75 ....

117D 5.5 5.5 ...... 0 50 ....

118D 7.9 6.5 ...... 0 z;50 ....

II9D 4.1 2.7 ...... 0 0 ....

120D 6-8 4.? ...... 0 600 ....

I9.1D 5.0 4.7 ...... 0 0 ....

I~-2D 5.6 5./4 ...... 0 0 ....

123D 5.2 ~.7 ...... 250 1950 ....

12Z;D 6./4 5.~ ...... 925 825 ....

125D 5.9 /4,5 ...... 100 5700. - ....

126D 7.1 6.4 ....... I z~275 I03500 ....

127D ~4.7 3.6 ...... 157.5 39100 ....

¯ I~DIC~TKD S~_MPLES COLLKCTEDFOLLOWI~~

A.-34

R0027494



TABLE B-2 (CONTINUED).     ANALYSES OF DUST AND DIRT - PART 4

C0.~T£WT
5 a-"- P ¯ PB C~ CU N! glg CD Bm HG AG S~g SB SE

~0 ¯

ID 815 39 90 67 ........ ©.00 ....

;4D 467 35 300 198 ---     9.6,3 160 0-00 6 30 "’0 0 0

3D 265 33 I’59 157 ........ 0.00

z4O 15~ 39 426 306 ........ 0.00 ......

5D 448 50 33,° 2!0 ........ 0.00 ....

@D 171 52 437 281 ........ 0. I0 ......

7D 3020 3~ 153 125 1790 ..... 0.,30 ......

~D 3840 49 58~9 36~ 76 ~’50 ..... 0.,30

10D 2230 3(3 2,35 425 5460 0.00 100 0.00 lO 40 30 0 0

liD* ..........

12D 2870 27 124 300 4 z4z40 ..... 0.00 --

13D 3640 27 !06 97 1730 ..... 0. 10 --

14D 4040 29 81 63 1480 ..... 0.00 ..........

150* ....................

16D 4560 30 657 165 !940 ..... 0.00

17D 5940 21 161 40 21 I0 ..... 0.O0 ......

18D* ..............

19D 5350 2,1 76 63 ~95 3.~52 I l0 O.O0    #, 30 30 0 0

20D 3950 28 115 62, 1170 ..... 0.00 --

21D 2,’.2,200 45 1250 118 2420 ..... 0.00

e2D 17100 46 125 133 2t510 ..... 0 ¯ 00

¯ I~DICATED S~,iPLES COLLECTED FOLLO~qI~G RAIN

A-35

R0027495



TABLE B-2 (C01~INUKD).     ANALYSES OF DUST AND DIRT - PART 4

METAL CONTENT
SAMP. PB CR CU NI ZN CD BA HG AG SN 56 SF ASNO.

23D 14300 34 116 130 2720 ..... 0.00 ......

24D* ................

25D 16000 37 139 275 1640 ..... 0.00 ..........

26D I~70.0 29 126 107 2420 6.91 I00 0.00 7 70 60    0 O

27D 3420 167 52 123 1210 ..... 0,00 ..........
o

28D 3870 228     66 137 3040 3-87    60 0.00 6 50 40 0

29D 1920 83     51 89 I170 ..... O.OO

30D* ...........................

31D 3810 129 50 133 1200 ..... O.OO ......

32D 2740 169 46 139 751 ..... 0.00 ..........

33D 6650 22 92 31 665 -- 9~ ........

34D 6740 23 58 38 3430 3.12 3~ 0.08    2 37 0 0 0
35D 3620 51 8! 49 796 -- 0 ....

36D 2782 94 57 101 1073 2.00 .....

37D 10400 32 116 65 1120 -- 138 ............

38D 6800 27 1320 56 1070 7.20 97 0.06 37 0 0

39D 8930 31 74 58 !280 -- 7~ ........

40D 3523 78 148 239 152’9 3.00 .......

41D 7677 203 362 239 879 6.00 .....

42D 23900 39 118 89 1680 "- 135 ........

43D 9660 25 165 70 1180 278.00 57       9.00 ~ 0 0 0 0
44D 12300 33 198 115 1110 "- 115 ........

* INDICATED SAMPLES COLLECTED FOLLOWING

A-36
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TABLE B-2 (C.0NTINUED).     ANALYSES 0F DUST AND DIRT - PART 4

METAL CONTEi~T
S~L~P.    PB    C~     CU    ~I    ZN        CD     B~    HG    ~6 SN SB SK AS

45D 11900 39 79 I~0 936 -- 68 ............

a6D 1~000 36 9~ 106 1070 -- 96 ....

47D 1930 76 37 ~2 409 -- 0 --

~D ~30 151 71 136 1~0 -- 77 --

49D 3590 85 117 I01 837 I.~6 52 0.16 £ 0 0 0 0
o

50D 2154 133    ~5 9~ 1530      --     ,,9    --

51D 899 14 100 55 5£8 -- 15 --

5~D 1560 18 80 88 840 -- 0 --

53D 1100 ~ 45 93 450 0.69 5~ 0.00 0 0 0 0 0

5~D 99~ 15 65 109 490 -- O --

55D 64! 6 1~ 41 ~37 -- 0 --

56D 898 18 37 61 368 -- 0 --

57D 3260 15 59 79 ~!30 1.36 0 0.05 0 0 0 0

58D 3~10 1~ 2960 115 2800 -- 7~ ---

59D ~090 12 23 27 753 -- 0 ....

60D 1!90 53 89 301 2910 4.00 .....

61D ~206 130 ~6 95 647 5 ...........

6~D 1510 57 68 ~7 I0~0 4 .....

63D 49~7 ~3 61 7~ 541 3 .......

64D 1960 16~ 57 153 971 ~ .....

65D £$65 83 5z! !03 1116 6 .....

66D lOeO 73 m2 131 1160 3 .......

I;qDICATFD 5A~,~PLES COLLECTED FOLLOUI~WG

A-37

R0027497



TABLE B-2 (CONTINUED).     ANALYSES OF DUST AND DIRT - PART 4

67D 2576 88 72 74 394 3 ...............

68D 2160 141 67 287 2030 4 .....

69D 2206 170 85 121 640 2 .....

70D 2070 130 51 123 721 2 ...........

71D 2005 8g 94 89 554 3 ...............

72D 1460 71 65 127 476 2 ...............

73D 79S0 205 73 199 554 3 ...............

74D 3065 160 3a 18D 28S ~ ...............

75D 3350 122 49 162 355 2 .........

76D 6911 1~1 42 179 ~2~ ~ ...............

77D 30~0 191 51 2!3 ~4 2 ...............

75D 1150 6~ 16 77 186 l .....

79D I~00 S~ 11.5 172 ~57 2 ...............

gOD 1240 75 34 80 633 1 .....

81Dz ..............

83D I~70 57 46 ~5 1570 Z ...........

84D 2630 10£ 26 73 206 2 .....

85D 2610 8~ 41 117 930 2 .........

86D 2370 84 38 142 473 I .......

~7D* .......................

2430    ~4    ’ 30    96    ~99         1 .........

* itqDICATED SAMPLES COLLECTED FOLLOWI~G RAIN

A-38

R0027498



TABLE B-2 (CONTINUED)-.     ANALYSES OF DUST AND DIRT - PART 4

~ E TAL C0igTFWT
SAMP. PB CR CU NI ZX CD B~    HG AG S~ SB SE AS

NO.

89D 2680 78 50 76 1640 I .....

90D ~485 89 25 108 204 ~4 .....

91D~ ................

9~D 879 113 49 173    3/49 0 .....

93D !190 85 39 86     335 1 .....

94D 659 I~! 69 129 ° 214 0 .........

95D 3890 6~ 5Z4 69 325 2 ...........

96D ~4150 90 59 74 730 ~. .....

97D 3990 54 33 66 375 3 .....

98D 3990 79 69 ~/4 754 3 .....

99D 2390 89 54 I01 445 ?. .....

100D 1760 172 56 143 701 3 .....

IOID 1330 203 185 12 478 3 .....

I02D 2680 83 z46 93 550 2 .....

I03D 8140 84 --- 91 580 3 .....

I04D 3160 73 --- 89 478 2 .....

105D I0500 139 37 157 6/40 3 .....

106D l 0~-00 160 51 160 506 2 .....

107D 5580 le8 /48 I17 53/4 ~ .....

I08D 6270 109 42 2/41 2420 3 .......

109D 2520 55 29 41 337 I .....

IOD 1660 82 Z46 67 464 /4 .......

~’ INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-39

R0027499



TABLE B-2 (CONTINUED).     ANALYSES OF DUST AND DIRT - PART 4

METAL CONTENT (UG/G)
S~MP. PB CR CU NI ZN CD

NO-

I lID 2110 90 49 76 397 4 .....

lieD 12400 77 a0 76 593 2 .........

I130 7440 77 . 54 94 1270 a .........

1 laD 4590 126 36 71 908 5 .......

ll5D 8910 I04 97 134 761 Ib .........

I160 907 117 58 87 193 3 .....

117D 1210 90 72 %1 611 6 .........

llgD 2150 173 47 60 69~ I .........

119D 2185 85 62 89 373 I .........

12UD 3415 I04 67 III I050 2 .........

121D 2068 91 ~13 94 923 2 .........

1220 1929 103 41 III 242 i .....

1230 2943 75 37 69 L195 I .........

12aD 46~I 63 61 87 902 ~ .........

lfiSD ~442 55 51 62 490 I .........

126D 3365 56 45 69 785 3 .........

127D 2542 56 44 65 951 4 .........

* It~DICA~ED 5h~ZPLES COLLECTED FOLLOWIN~

A-40

R0027500



TABLE B-2 (CONTINUED). ANALYSES OF DUST AND DIRT - PART 5

" Chlor.
Sample No. PCB’ s Pesticides

(ppm) (ppm)

4D 3.6 <0.01

25D 0.6 <0.01

31D 0.5 <0.01

39D 4.7 <0.01

45D i. 2 <0.01

59D i. 2 <0.01

64D i. 8 <0.01

72D 2.7 <0.01

85D . i. 8 <0.01

86D 0.9 0.01 DDT

93D i. 0 <0.01

98D I. 3 ~ 0.01

A-41

R0027501



TABLE B-3. ANALYSES OF FLUSH - PART 1

2F ..........

3F ..........

4F ..........

5F ..........

7F 9 157~ ~ll I~99 37 70~ 59,8

~F* la ~30 ~3 33£ 37 230 20.2

9~ 15 426 ~59 340 3~ 21~ 20.8

IOF 6 4~a 33~ ~34 37 238 19.0

I1F~ 10 274 23~ 244 23 192 2!.3

12F" 15 45~ 289 360 33 307 28.0

13F 18 509 274 425 40 260 30.6

l~F ..........

15F* ..........

16F ..........

17F ..............

18F* ..........

19F ..........

£0F ..........

21F la 2073             all              1769           23        23~ 69.4

22F 8 1134 £97 1095 ~8 4~4 48.2

* INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-42

R0027502



TABLE B-3 (CONTINUED).     ANALYSES OF FLUSH - PART 1

~:’:~. vOLUME TOTAL TOTAL VOLATILE SUSPENDED BOD COD GkEASE
~O ¯ SOLI D5 SOLIDS SOLI DS

(GAL.) (MG/L) (#~G/L) (M G/L) (HG/L) (MG/L) (MG/L)

23F 10 950 277 657 24 431 3

~aF~ 26 532 ~3 379 i6 257 21.2

25F b 790 281 501 3a 424 29.8

26F 13 1126 405 785 50 522 31.8

28F ..........

29F ..........

30F~ ..........

31F ..........

32F ...........

33F 10 713 241 340 30 173       24.8

34F 10 438 266 460 29 199 36-2

35F 5 3 426 390 26 85

36F 10 58 341 455 27 151 26.8

37F ..........

38F ..........

39F ..........

40F ..........

41F ..........

42F 8 3043 1206 1835 31 479 57.4

43F 10 1723 986 1605 25 40! 37.4

44F 10 2273 816 1220 30 323 50.8

INDICATED S~SPLES COLLECTED FOLLOWING RAIN

A-43

R0027503



TABLE B-3 (CONTINUED). ANALYSES OF FLUSH - PART i

-=AMP. VOLL,~ME TOTAL TOTAL VOLATILE SUSPE~qDED ~OD COD ~EE~SE

N0. $0LI DS SOLI DS SOLI DS

CGAL. ) CMG/L) CMG/L) (i.iG/L) (MG/L) (MG/L)

45F ~ 7 3 ~9 3 9/46 565 ~9 8z~ 69.8

46F ee 653 566 z~85 27 2~9 27.0

/47F - -

4SF ..........

49F ..........

50F ..........

51F 40 !153 501 1250 5£ 32zt 65.4

5~F 35 10/48 4/46 980 /45 ~065 5! ./4

53F 30 663 376 820 43 234 37.0

54F 35 1018 316 1035 52 309 46.6

55F 9.5 768 306 525 55 260 a. 7.2

56F 33 843 151 995 28 229 ~5-6

57F 15 908 1 16 360 29 i[58 32.2

58F 1 ~- 428 1 16 500 34 215 3zt. ~

59F 18 713 19 1 730 59 ~,55 39. q

60F lZt Z138 121 ~450 47 178 23.3

61F ..........

6~F ..........

63F ..........

6~4F ..........

65F ..........

66F ..........

* INDICATED    SA~vlPLFSCOLLFCTED FOLLOWING R.4I~

A-44

R0027504



TABLE B-3 (CONTINUED).     ANALYSES OF FLUSH - PART i

5A,’,P- VOLUME TOTAL ]O’£AL VOLATILE SUSPENDED BOD       COD      G~{EASE
:~O ¯ SOLIDS SOLIDS SOLI DS

(G~L.) (MGIL) (-~ G/L ) (t,]G/L) (~i G/L) (MG/L) (~,~ GIL )

67F ..........

68F ..........

69F

70F ..........

71F ..........

7~F ..............

73F 20 1558 146 1585 Iz4 256 4.0

74F I/4 2168 271 1825 20 295 zl. 3

75F 15 853, /40 100O ~-0 270 2.4

76F 2 2098 1631 lleO 14 225 ~-.6

77F I0 IZ418 ~-36 I 350 15 28 1 /4- 5

78F 25 3095 461 2550 36 209 a.7.0

79F 36 1743 206 ! 680 ’Pzl ,q76 70.0

80F 15 I ~!83 236 1265 52 /497 72.0

81F* -- - .......

82F 20 1493 211 1535 52 225 83.4

83F 28 1a53 136 1555 32 252 158.2

B4F 5 5333 836 3690 39 33z.i 135 ¯ 0

85F fi6 1503 I 1 ! 750 10 ~66 a0.0

86F ~- 46’93 536 3’~15 z49 556 158.0

87F* ..........

6SF 10 13’98 20l 1570 ~48 215 z!8.0

¯ I~qDI~_~]ED S.~WLES COLLECTED FOLLOWING RaI.W

A-45

R0027505



TABLE B-3 (CONTINUED).     ANALYSES OF FLUSH - PART 1

SAI~IP. VOLUME TOTAL TOTal. UOLATILE SUSPENDED BOD COD     GREASE
)~0- SOLI DS SOLI DS SOLI DS

( G~.L ¯ ) CMG/L) (MG/L) (M~/L) (MG/L) (MG/L)

89F 8 623 121 420 12 155 59./.,1

90F 67 3a53 371 3565 I/.,1 366 70-0

91F* 30 3086 261 1965 I1 161 53-8

92F I 5 558 I I I 690 12 101 31.4

93F 1~ 756 141 880 !5 197 /.,10./.,1

~94F 20 652 121 700 13 164 27.6

95F lg 53/.,13 956 5/.,160 2/.,1 162 160.8

96F 9.5 933 1/.,16 900 18 139- 36.g

97F 35 ~543 96 910 2/.,1 I01 P. 7. e

96F 1.o- 363 /.,10 510 19 55 16.6

99F 20 3263 2o.6 2285 26 180 36.0

100F 19 1233 276 13.~0 33 244 240.0

10 IF 13 4%3 186 750 20 94 21 ¯ 8

10aF ..........

103F ..........

i 04F ..........

105F 2/--t P-033 126 29.20 15 P-23 /42.0

106F !5 1178 141 l’an0 21 119 22.0

107F 30 683 201 670 13 181 18.4

100F lg 1373 211 1335 13 215 31-0

109F 10 135o /446 1000 13 9.95 e4.2

1 ItJF !(~ 17~g 166 1035 26 167 43.0

I.dDIC~TED S~2,;PL.’-’~ Ci)LLrC1FD FOLLOwI,~G RAIi’~

A-46

R0027506



TABLE B-3 (CONTINUED).     ANALYSES OF FLUSH - PART 1

SAMP. VOLUMF TOTAL TOTAL VOLATILE SUSPE.qDED B0D COD GREASE
.~O . SOLI DS SOLI DS SOLI DS

(GAL.) (MGIL) (MGIL) (MG/L) (MGIL) (MGIL)

IIlF 23 678 146 610 20 241 34.0

II2F 20 4643 586 4020 3~ 640 91.0

l13F 12 713 156 635 16 276 41.0

l14F 19 623 161 460 19 400 27.0

I15F 12 508 !21 400 13 229 96.4

116F 30 1068 e06 825 16 306 43.2

117F 16 1418 261 1335 18 371 aT.O

llSF 14 643 221 515 18 185 38.0

llgF 19 1008 216 805 10 272 41-0

120F 18 558 161 425 3 908 34.0

121F 17 713 186 755 12 348 38.0

122F 17 308 96 230 5 115 19.0

123F 16 153 21 !35 5 113 la.0

124F 22 883 126 890 11 387 33.0

125F 22 863 331 460 13 174 32.0

126F 24 463 121 397 53 243 24.0

127F 26 573 176 280 51 355 25.0

¯ INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-47

R0027507



TABLE B-3 (CONTINUED). ANALYSES OF FLUSH - PART 2

S~lP ¯ T0 T.~L PUa-P ~0 3-,~1 :~I0 ~- ~! KJFJuD. CL -
NO ¯ POa-P

(~G/L) CM GIL ) ( t* GIL ) ( U G/L ) (~’, G/L ) (N GIL )

IF ............

4F ............

5F ............

6F .............

7F 0,53 0,02 1.09 118 11 3

8F* 0.17 0-02 0-7~ 161 3 3

9F O, 15 0.01 0-56 138 a 7

10F 0, 12 0,00 2,39 262 5 9

I1F* 0. la 0-0~ 2.79 117 ~ 9

12F O. 17 0.0a 0.55 166

13F 0. I0 0.01 I. 54 I0~

14F

15F, .......

16F

17F ............

18F*

19F

aOF ............

alF       0-50        O*01         I .6~        316

egF 0.19 0-00 a.00 151 6

INDICATED S~’iPLES COLLECTED FO~OWI~G

A-48

R0027508



TABLE B-3 (CONTINUED).     ANALYSES OF FLUSH - PART 2

SAi’iP ¯ TOTAL P0Z~-P ~q05- ~ iqO 2-~1 KJELD. CL

(~G/L) (MG/L) (.~,iGIL) (UGIL) (~ GIL) (M G/L)

P.3F O. ~-7 O. 0 1 _o. 22 336 6

2~F-* 0. 16 0.03 1.16 201

25F 0.21 0.9! 3.21 631 3 33

26F 0.25 0.04 3.36 611

27F ............

2~5F ............

29F ............

30F~ ............

3P.F ............

33F ¯1. 14 0.02 2.02 77 0 71

34F 0.48 0.03 3- 12 64 0 41

35F 0. 17 0.00 0-33 87 /4 17

36F 0 ¯ ,°.0 0.00 1.85 10/4 4 13

37F ............

3~F ............

39F ............

I40F ............

41F ............

42F 2. O0 O- 00 I ¯ 69 201 8                        3/4

43F 1 ¯ 64 0.01 1 -85 151 5 37

tiff I . 52 0.01 ~.07 e~3 5

¯ INDICATED    SAMPLES COLLECTED FOLLOWI;qG RAIN

A-49

R0027509



TABLE B-3 (CONTLNKIED).     ANALYSES OF FLUSH - PART 2

SAMP, I’0 TAL POZI-P ~0 3-N .qO2-~q KJELD, CL

NO ¯ PO4-P N

CMG/L) (MG/L) (HG/L) (UGIL) (?:GIL)

tt5F I, 16 0-01 1,54 243 7             ! !

ZI6F 0.92 0.03 3,90 201 zl eO

47F -~ ..........

48F ............

49F ............

50F .............

51F 0.72 0.0£ 0.zl~ 6z4 6 5

52F 0.47 0.02 0.51 93

53F 1,04 0,02 0.05 30 10 15

54F O,42 0,05 0, 17 29 3 .           5

55F 0,36 0,0t O, I 1 50 3 3

56F O, 39 0,02 O, z42 17 1

57F 0.38 0,32 0,81 17 0 14

58F 0.39 O,OZl 0,75 20

59F 0.39 0.03 0,78 17 6 19

60F 0.24 0.04 0.92 1

61F ............

69-F ............

63F ............

6Z4F ............

65F ............

66F ............

¯ INDICATED    SAMPLESCOLLECTEDFOLLOWI~IG

A-50

R0027510



TABLE B-3 (CONTINUED). ANALYSES OF FLUSH - PART

S~;IP ¯ TOTAL ~OZ4-P ~0 ?-,>! :~02-.’~ KJELD.
~0 ¯ >O z;- P

( MG/L ) ( ~’., G/L ) ( i<, G/L ) ( UG/L ) ( .~’:.

67F ............

68F ............

69F ............

?OF ............

?2_.F ............

73F 0.54 0.01 1-57 11 1

7mF 0.69 0.03 1 -~5 185

75F 0.z42 0.02 1.54 175

76F O. 37 O. 02 O. 93 128

77F 0-36 0.01 l.Ol 191

78F O. 62 O- 01 O. 30 60

79F 0-68 O- 16 0.55 37

80F O- ~’9 0-01 0.96 7!3

82F O.~a. 0.20 2.30 44

83F 0.60 0.02 !.85 13

8Z4F i. 62 O. 04 0.17 141

~.~nF O. 36 O. 02 O. 63. 62

06F i -61 0-0"7 i ¯ 5 i 262 I

87F* ............

8~Y O- 78 0.07 5.49 54 i

~ INDICATED Sfu,~rLES COLLECTED ?OLLOi:.i(~G AAi:~

A-51

R0027511



TIkBLE B-3 (CONTINUED). ANALYSES OF FLUSH - PART 2

$~P. TO T.a.L PO4-P ~0 3-~ ~02-N KJELD. CL
~0 ¯ PO4-P N

(MG/L) (HG/L) CHG/L) C bG/L) (MGIL : (MG/L)

89F 0.45 0.09‘ 1.99 9.7 3 I

90F 0,94 0.03 1.48 41 4 0

91F* 0,48 0.03 2,64 50 3 0

92F 0-45 0.06 I .85 67 2 0

93F 0.07 0.D4 I ¯ 77 77 3 0

94F 0-48 0- I I 1.72 117 3 0

95F 7,43 0- 05 ft, 61 208 18 61

96F 3,41 0,01 1 .2~. 89 7" 14

97F 4,26 0,03 1. 16 35 4 6

98F 3.05 0,01 1,39 154 3 3

99F 0,92 0,01 0,63 87 3 0

100F O. 78 O. 01 1 ¯ 69 168 4 0

IO1F 0.60 0, 11 1,2/-4 117 .4 0

IOaF ............

103F ............

lOaF ............

105F 1, 19 0,00 1.08 154 3 0

106F 0,66 0-03 1,05 92 2 0

I07F 0.66 O. I I 1.77 148 9‘ 4

!0~F 0.54 0,06 1 ¯ 2<4 268 3 0

109F 1.03 0, 10 0.81 47 5 3

! IOF 0.~0 0.0£ 0.60 5/4 z~ 0

INDICA:ED 5A;+iwLES COLLECTED FOLLOWI:gG R~I.W

A-52

R0027512



TABLE B-3 (CONTINUKD).     ANALYSES OF FLUSH - PART 2

5~MP. TOT!~ PO4-P NO3-N NO2-N KJELD. CL
NO ¯ PO4-P N

(MS/L) (MG/L) ¢~G/L) (UG/L) (MG/L) (MG/L)

111F 0.54 0.04 0.75 34 3 0

II2F 2.13 0.01 0.40 e3S I0 9

II3F 0.87 0.01 1.06 319 7 7

II4F 0.60 0.01 1.57 £25 5 15

II5F 0.75 0.01 1.24 221 a 8

II6F 0.95 0.01 0.81 109 4 2

lI7F 1.01 0.05 0.93 109 5 2

llSF 0.48 0.02 1.01 84 4 2

II9F 0.49 0.03 1.54 154 5 6

120F 0.19 0.03 1.27 115 2 6

12IF 0.20 O.Ofi 1.09 44 3 4

122F 0.24 0.01 0.63 75 3 6

123F 0.03 0.04 0.33 27 2 1

124F 0.51 0-02 0.48 54 3 3

125F 0.39 0.03 0.30 74 3 ~

126F 0.48 0-04 0.78 66 3 9

127F 0.48 0.06 0.02 87 3 8

¯ INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-53

R0027513



TABLE B-3    (CONTINUED). ANALYSES OF FLUSH - PART 3

S~#~P. PETM0. N-PA~. AS~EST05     FFCNL FFCAL C~     CR+6
.qO. (FBR~/L) COL I FO ~L,i STREP

(MG/L) (MG/L) X10EXP-5 (0MG/IOOML)(ORG/IOO~L) (~G/L) (~G/L)

3F ............ . .....

aF ..................

5F ............

6F ............

?F 33.0 30.0 0.0 q500 0 0.0 0.00

~ 15.0 1~.~ --- 190 0 0.0 0.00

9F 1~.~ 1~2.0 0.3 860 0 0.0 0.00

10~ 13.~ 11.0 1.6 a30 0 0.0 0.00

IIF* I~.~ 9.1 0.8 440 0 0.0 0.00

12F 14.6 14.0 0.3 ~90 20 0.0 0.00

]3F II.8 8.0 O.S 690 35 0.0 0.00

14F ..................

15F* ............

16F ............

17F ............ _ .....

18F, ............

19F ............

20F ............

2IF 30.2          2~.4 2.6 0 0 0.0 0.00

~2F 19.9 13.0 2.6 50 0 0.0 0.00

* I~DIC~TED S~MPLES COLLECFFD FOLLOWING~AI~

A-54

R0027514



TABLE B-3 (CONTINUED). ~NALYSES OF FLUSH - PART 3

S~MP. PETR0. N-PA~. ASBES~OS     FECAL FECAL C,~     CR+6

N.D- (FBI{S/L) COLIFORM STREP

(MG/L) (MGIL) XIOEXP-5 (0RG/IOO;’IL) (ORGIIOOML) CMGIL) (MGIL)

23F 18.0 I3.6 5-3 170 IO 0.0 0.00

2~F* 13.0 I0.4 --- I0 0 0.0 0.00

25F ~1.4 lf!.O 9.6 0 0 0.0 0.00

26F 18.0 10.6 2.6 0 0 0.0 0.00

27F ..................

~F ..................

£9F ..................

3OF* ..................

31F ..................

3~F ..................

33F 7.8 6.0 1-3 3250 1750 ......

34F 15.8 14.8 0-6 4120 47 ......

35F I0.2 9-8 1-3 5200 I00 ......

36F 13-4 7.2 0-3 .250 300 ......

37F ..................

38F ..................

39F .......................

40F ............

aIF ............

42F 23.8 21.4 5.1 5 180 ......

43F 20.8 14.0 ft.8 60 65 ......

44F 17.2 6.8 2.1 100 30 ......

* INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-55

R0027515



TABLE B-3 (CONTINUED).     ANALYSES OF FLUSH - PART 3

5~MP.    PETR0. N-PA[~. ASBESTOS FECAL FECAL CN CR÷6
NO ¯ ( FBR 51L ) COL I F0 ~.~ STREP

(MG/L) (MG/L) XIOEXP-5 (ORGII00ML) (0~GII00~,L)     (MG/L)

Z45F 37.0         28.0               1.8                           I0 20 0.0 ---

/46F 19.2 18.8 9.0 95 IZ40 ......

47F ............

Z48F ..................

49F ..... t ......

50F ......

51F 31.9. 26.8 0.0 105 If0 0.0 ---

52F 33.8 22.z4 0.0 185 75 ......

53F z42.2 30.8 3.~ 0 270 ......

54F 20.2 14.8 0-0 0 75 ......

55F 23.6 20.0 1.3 550 305 ......

56F 25.6 10.~5 5.1 2~5 105 0.0 ---

57F 25.8 13.0 2.3 1~5 50 ......

58F 16.2 13.0 1.3 140 30 --- "

59F 26.0 13.8 ~.-6 70 240 ......

60F 6.~ /4.zl 0.0 125 295 ......

61F ............

62F ............

63F .............

6zaF ............

65F ............

66F .........

* i.~DICATED SAMPLES COLLECT~ZD FOLL0~,.,:I.~G RAI~g

A-56

R0027516



TABLE B-3 (CONTINUED). ANALYSES OF FLUSH - PART 3

SA~.’P. PETRO. :~-P.~.R. ASBESTOS FECAL FECAL CN     CH+6

NO. (FB~S/L) COLI F0f~M SIHEP
(Iv:G/L) (MO/L) XIOFXP-5 (0hG/100~L)

67F ..................

65F ......................

69F ..................

70F ..................

7 IF ..................

7~F ..................

7SF 15.6 14.0 0.0 95 I0 ......

7/4F 20.8 17./4 ~-.6 0 50 ......

75F 15-8 8.6 0.0 0 0 ......

76F 23.0 9.2 0.0 0 0 ......

77F 2/4.0 21.4 2-6 0 i0 ......

78F 41.6 19.2 0-0 0 190 ......

79F 38.0 2z;.6 2.6 2415 135 ......

80F 36-0 22-6 0.0 0 5 0.0 ---

81F* ..................

82F 47.2 35.6 0.0 0 0 ......

83F 60.8 54.6 0.0 0 0 ......

84F 63.8 59.2 0.0 1~85 z165 ......

85F 23-4 ~0,9. 0,0 0 1795 ......

,S6F 71.i 60.6 5. I 0 0 0.0 ---

87F~ ..................

88F 2a., o    23- 0 o. 0 0 30 ......

¯ I:~DICAIED 5A~PLF5 COLLECTED FOLLOW!:,}G

A-57

R0027517



TABLE B-3 (CONTINrJF~).     ANALYSES OF FLUSH - PART 3

SAI’~P. PETRO. N-PAR. ASBESTOS     FECAL FECAL C,~     CR+6~0. ( FBRS/L ) COLI FOFuM STRE~
(’:’]G/,L) (MG/L) XIOEKF~-5 (ORG/IOOHL) (ORG/IOOML) (MGIL) (MG/L)

89F 39 ¯ 8 3 1 ¯ 6 1 ¯ 3 0 0 ......

90F 36.0 32.2 6.~ 0 0 ......

9IF* ~-3.8 21.2 0.0 O 0 .......

92F 20.8 12.6 0.0 0 0 0.0 ---

93F 16,6 10,8 0.0 0 0 ......

9/4F 9, ~ 8,2 0,0 0 0 ......

95F 86,z; 83-6 5- 1 0 200 --~ --_

96F IZl.8 7._o 2.6 625 195 ......

97F =°3.8 13.8 1-3 i I0000 0 ......

95F tl,4 8.2 0.0 165 1485 ......

99F 26.8 17./4 0.0 550000 55 ......

100F 21,~. 20,~ 0.0 15 z~5 ......

I01F 6,2 I~,2 0,0 31~45 0 ......

I02F .........

I03F ...... .~._

I04F .........

I05F 21.0 11,0 5, I 3150 3~40 ......

10<~F I0.0 7.z~ P-,4; 0 25 ......

I07F I0.0 9.0 0.0 I0 35 ......

I06F 17,2 I0,0 2,6 0 1150 ......

IO~,F 16.6 13.6 0-0 55 1800 ......

I IOF 18,4 I0,~ ~,6 ~q65 675 ......

¯ INDICAfED 5f~,IPLF2 COLLFCFED FOLLOWIAIG RAI;q

A-58

R0027518



TABLE B-3 (CONTINUED). .~ALYSES OF FLUSH - PART 3

S~P. PETRO* ~-PAR- ~SBESTOS      F~C~L FECAL CN C~+6

NO. (FBRSIL) COLI FO~ STREP

(MGIL) (~GIL) XIOEXP-5 (0AGII00ML) (0RGII00ML)

111F 15.0 15-0 0-0 36 I~0 ......

112F 51-0 27.0 5.1 0 125 ......

113F 20.0 21.0 1.3 0 25 ......

ll~F 16.0 !5.0 0.0 £5 30 ......

I15F 20.0 15.0 1.3 67000 2805 ......

II6F 19.0 19.0 --- 0 710 ......

II7F 18.0 23-6 --- 0 550 ......

IISF !?.0 17-0 --- 0 7~0 ......

I19F 20.0 12.0 --- 0 0 ......

120F 12.0 13.0 --- 30 605 ......

121F 21.0 17.0 --- 100000 335 ..... --

122F 10.0 7.0 --- 17350 2430 ......

123F II.0 7.2 --- 70 515 ......

i24F 17.0 15-0 --- ~5500 500 ......

I~5F 16.0 15.0 --- 63500 6050 ......

126F 12.0 11.0 --- 450 3300 ......

127F 12.O 12.0 --- 350 35010 ......

¯ INDICATED 5~MPLES COLLECTED FOLLOWII~G
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TABLE B-3 "(CONTINUED).     ANALYSES OF FLUSH - PART 4

METAL CONTENT    (MG/L)
SAPIP. LEAD CHROMIUM COPPER NICHEL glNC MERCURY

NO.

7F 10.40 0.I 0.29 0.34 1.7g 0

9F 0.56 0.I 0.07 0°07 0.42 0

1OF 1,07 0.1 0.07 0.08 0.59 0.0~

12F 1.4g 0.1 0,10 O. IR 1.04 0,01

13F 1.12 0-1 0.09 0.10 0.47 0

21F 34-00 0.2 0.26 0-33 2.96 0

22F 21.60 0.1 0.16 0.27 1.72 0

23F 14.00 Ool 0.15 0.19 l.lO O.Ol

25F 8.40 0.1 0.1~ 0.16 0.93 0

26F ~.OO 0. I 0.22 0-I~ 0.81 0
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APPENDIX C

POLLI/~ANT LOADS ON ROADWAYS

TABLE C-I. POLLUTANT LOADS ON ROADWAYS - LITTER

SAMP. DRY DRY VOLATILE BOD CODN0. WEI GHT VOLUME 5OLI DS
#/MI QT/M I ~/M I ~IM I ~/M I

IL 17.15 4.3 0.00 0.0045 0.182

2L 0,28 0,1 0,07 -__

3L 0,04 0,0 0,01 ...

4L 0.01 0.0 0.00 ---

5L 0,03 0,0 0,01 ___

6L 0,07 0,0 0,00 -__

7L 140,43 535.5 117.27 0-0829 32.285

8L* 3-35 1,2 0-30 0-0017 0,157

9L 17.0~ 20.0 0-8~ 0-0~89 1-605

IOL 12.08 lf!.O 2.31 0-0037 1-360

.ILL, 28.05 24.0 1.36 0.0073 2.140

12L 18.32 8.0 0.58 0.0051 0.562

13L 138.10 79.3 16.49 0.0497 13.561

14L 182.96 54.4 9.13 0.0658 7.007

ISL* 5o19 8.0 2.06 0.0077 0.211

16L 58.7l 28.0 7-63 0.1245 2.272

17L 103,27 56.0 18.23 0-0371 3.160
18L, 259,85 Ill.9 29.78 0.0858 4.703
19L 40.57 24.0 6.10 0.0081 7.761
20L 140.12 46.0 12.75 0.0532 2.676

21L 35.35 12.0 2.63 0.0138 1.428

22L 18.46 6.0 3.66 0.0199 1.673

¯ INDICATED SP-MPLES COLLFC~ED FOLLOWING BAIN
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TABLE C-I (CONTINUED). POLLUTANT LOADS ON ROADWAYS -LITTER

SAMP. DRY DRY DOL~TILE B0D COD
NO ¯ WEI GHT VOL Uyl E SOL 1 D~

~3L 18.~9 6.0 ~.~? 0.0196

2~L* 30.21 12.0 O. 9 1 O. 0~32 1 .~7~

25L 22.53 5. q 2.68 0. 0608 1 ¯

~6L 9.8~ 3.0 O. 83 O. 08~0 0.~7

~7L 15. I0 ~8.~ I~.61 0. ~8~0 5.03~

~SL 7.75 ~I.0 6-53 O. 1153 1.219

29L 18.39 33.0 16.56 0.21~ 6.935

30L* 3.69 18.0 2.83 0.0607 1.713

31L 6.31 I~.0 5.3~ 0. 1072 ~.078

32L 7.73 i~.O 6.a7 0.1275 7.185

33L 1a3,98 57,0 35.61 O. 5~57 11 ¯ 3~5

34L ~,6~ 1~,0 8,75 0,1191 3,796

35L 15,5~ 16,0 12,30 0.0576

36L 1~,52 14,0 3, 11 O, 1635 £. 167

37L 355, 53 95,6 7~,63 1,6888 ~1 .~0~

3~L 30,8a 13.9 17,43 O,Oa~3 5,895

39L 31.3~ 13,9 ~,65 0,17~1

a0L ~8,00 19,9 5,85 0,699a 1~,730

~IL ~51. 10 95.9 15~.83 4,~808 ~0,619

4aL e6.0~ la.0 14.07 0.5a59 ~.S35

43L 19,01 15.0 a.5~ O, 3a68 3,345

~L 76,~a 33,~ ~,6~ 0.Tea5 19,598

¯ I~DICATED S~i~i~LFS COLLFCTFD FOLLOWING R~I.g
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TABLE C-I    (CONTINUED). POLLUTANT LOADS ON ROADWAYS -LITTER

SAMP. DRY DRY VOLATILE DOD CODNO. ~EIGHT VOLUME SOLIDS

45L £0,24 16.,5 13,54 0,1540 7-159
46L £5,31 21.0 7,04 0,2908 6-646
47L 13,56 30,0 11,77 0-1334 5-718

48L 4,62 14,4 3,90 0,0551 1,530’

49L 20.42 .38.4 17.£4 0.3170 21.685
50L 13.86 16.8 11.37 0-2556 13.550
51L 453.?0 143.9 343.67 7.6492 468.106
52L 42.07 26.4 13.85 0-5643 21-403
53L 99.15 95.9 91.92 1.8112 71.794
54L 82.95 67.1 49.09 1-0836 54-131
55L 107.08 69.5 36.48 1.5326 98.££2
56L 16.18 13.4 8.82 0-1409 14.866

57L 19.28 17.3 7.41 0.1679 8-419

58L 6-37 7.7 3.01 0-0637 5-231
59L 20.64 9.6 7.9~ 0-£|24 14.439

60L 14.77 I£.5 11.00 0.1565 15.303

61L 334..61 99.9 59.49 0-4751 36.604
62L 43.85 I£.0 4-65 0-0846 2.666

63L £6.03 6.0 12.63 0.0526 5-313
64L 23.91 12.0 13.50 0-0837 2-336
65L ~5.24 6.0 4.11 0.0195 0.826
66L 1.7.81 14.0 4.30 0.0a81 4.510

¯ [NDIg&TED SAMPLES COLLECTED FOLLOWING RAIN
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TA3LE C-I (CONTIITLTED). POLLUTANT LOADS ON ROADWAYS -LITTER

SP.MP. DRY D~Y VOLATILE B0D COD
NO. WEIGHT VOLUME SOLIDS

#/MI QT/MI #/MI #/MI #/MI

67L 719.89 255-8 37-86 2.5771 95.524

68L 36.03 16.0 4.64 0.0526 5.048

69L 15.30 8.0 3.13 0.0202 2.100

?OL 17.59 10.0 4-20 0.0301 4.360

71L 30.70 8.0 3-84 0.0586 3.678

72L 24.48 10.0 5-04 0.0326 3.195

73L 48.90 9.0 6.74 0-1418 3-418

74L 32.61 10-5 10.31 0-0783 1.894

75L 26.40 9.0 6.25 0.0525 3.577

76L 19.20 9,0 5.11 0.0484 2.212

77L 12.01 4.5 2.13 0.0340 1.567

76L 72-81 30.7 34.49 0.2~45 I0..180

¯ 79L 25,94 5,8 8.04 0.0747 3.995

80L 40.64 34.5 12.43 0.4470 6.348

81L* 34.68 15.4 23.55 0.2199 3.929

82L 16.25 7.7 2.74 0.1215 1.691

83L 6.22 3.8 1.60 0.0415 2.461

84L 72.77 30.7 18.37 0.2700 9.503

85L 8.42 3.8 3.85 0.0207 1.831

86L 16.48 7.7 I..66 0.0671 2.401

87L* 23.98 7,7 15.41 0,074! 1.~46

885 11.03 5.8 2.70 0,0419 3.275

¯ INDICATED SAMPLES. COLLECTED FOLLOWINGI~IN
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TABLE C-I (CONTINUED). POLLL~ANT LOADS ON ROADWAYS - LITTER

SAMP. DRY DRY VOLATILE BOD COD
NO. WEIGHT ~OLU~E SOLIDS

89L 4.86 3.1 2.45 0.0235 1.637

90L 1600.64 420.8 104.20 5.6179 139.568

91L* 176.68 6~.a 38.96 1.3444 24.186

~aL 66.08 26.6 10.82 0.1057 ~.110

93L 48.92 ~1-3 11.02 0-4080 ~1.836

94L 69.06 a5.6 q.50 0-5207 31-7~5

95L 611.74 152.4 2~.~1 1.0766 24~,060

96L ~2-51 1~.2 1.37 0.2270 17.435

97L 7.~1 8,1 0,80 0.0537 2.679

98L 8.2~ a.6 0.2q 0.0a42 2.314

99L 85.76 2~,0 1~.~0 0.5~00 6.843

IOOL 32.78 12.0 3.45 0.1806 3.09~

lOlL 15.37 8.0 1.71 0.0629 2.233

I02L 132.a7 47°9 1,38 0.6830 21.720

103L 35.29 16.0 2.66 0.1835 13.627

I04L 26.59 6.~ 1.95 0-0776

105L 38.51 9.0 1.85 0.3354 6.570

I06L 26-05 9.0 a.~2 0.3230 6.322

107L 2a.7s 9.0 5.97 0.354~ 5-173

lOlL 65,99 15.0 5.63 1.0709 9.317

I09L 173.0~ 191,8 21.70 1.2078

llOL 11.40 13.~ 7.12 0-1903

* I~DIC~TED S~MPLE5    COLLECTED FOLLOWING
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TABLE C-i (CONilNUED).     POLLUTANT LOADS ON ROADWAYS - LITTER

S ~.;,~ P ¯ DR ~’ D-~Y UO L~ T 1 L ~- BO D CO D.qO. WEI GHT ~OLUME SOL l DS

IIIL ~!~.70 118.9 109.85 3.0468 71.501

I I~L ~8~.~0 73. 1 14.08 1.6310 114. 536

lI3L ~7.97 8.1 0.64 0.4~78 7.605

11~L 20.07 6- 1 0.~2 0.2881 8.052

115L ~5.28 8.1 0.78 0.5683 9-371

116L 65.99 51.0 19.64 0.6650 21.209

llTL 58.52 95.5 ~.16 0.6881 8.537

118L 31.50 9.6 4,76 0.3005 10.556

119L 207.56 51.0 ~3.38 I ¯ 1955 76.609

I~OL 57.11 ~5.5 12.11 0.6516 18.737

I~IL 38.19 ~5.5 5.94 0.9615 1~.00~

le£L a3.99 12.8 le.79 0.~0~ 11.173

123L 19.69 30.7 7.~ 0.3~11 5.~92

le4L 4.~I ~.9 0.~9 0.0750 1.565
le5L e7.58 13.4 ~5.e6 0.6740 15.~98
le6L 44.6~ 30.7 ~5-59 O- 9549 es.ge4
l~7L ~1.50 30.7 8.37 0.691~ ~- 708

¯ INDICATED SAMPLES COLLECTED FOLLOWI[~G R~IN
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TABLE C-2.    POLLb~fA2~ LOADS ON ROADWAYS
DUST AND DIRT - PART i

S~I>. DRY DRY VOLATILE BOD COD GREASE
NO. WEIGHT VOLUME SOLIDS

#/MI ~T/i61 #/M! #/MI #/HI

ID 130.32 71-9 12.13 0.3753 9.096 0.078

2D 17.12 7.2 1.82 0.0430 2-910 0.010

3D 13.17 6.3 !.70 0.0615 2.233 0.032

4D 7-64 1.7 0.72 0.0482 1.420 0-116

5D 12.69 4.3 1.46 0.0936 2.820 0.093

6D 8.14 2.6. 1.22 0.0667 2.019 0. I38

7D 394.10 484,4 13.75 0.6187 74.e87 3.429

8D* 13.14 4.0 1.08 0.0e79 2.723 0.277

9D 36-60 20-0 4.60 0.0618 6.148 0.512

10D 53.56 40,0 6.53 0.0445 9,945 0,471

lID* 2?.45 8.0 2,65 0-0502 4,389 0.294

12D 52.02 14-8 3.86 0.1119 4.760 0-551

13D 219.51 63.9 16.62 0.2304 ?-244 1.361

14D 181.85 44.4 16.17 0.2491 9.093 1-418

15D* 35.96 10,0 4.25 0-0640 4-149 0.507

16D 222.01 61.9 13.50 0.3174 31.304 1.576

17D 327.42 71.9 20.23 0.4518 47.443 3-733
18D~ 167.59 55.9 14.66 0-1743 36.299 1.626

19D 228.72 67.9 13.95 0.7731 15.095 2.104

20D 352.21 95.9 12.15 0.2430 11.623 2.994

21D 239.61 59.9 16.29 0.4361 27.148 2.133

22D 273.73 71.9 18.64 0-4872 23.431 3.093

* INDICATED SAMPLES COLLECTED FOLLOWING RAIN
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TABLE C-2 (CONTINLTED).      POLLL’~fANT LOADS ON ROADWAYS
DUST ~_ND DIRT - PART 1

SAMP. DRY DRY VOLATILE BOD COD GREASE.,WO ¯ ~,;EI GHT ~70LUME SOL I DS
~IMI ~ITIM 1 #1MI ~//M I #1M I #IMI

23D 18~.37 50.9 15.18 0.3z4/47 17./481 2.260

2aD* 3/41.21 89.9 12.11 0.68 ~.z.l 23.650 2.013

25D 392,85 107.9 17.95 1-3750 30.485 3.221

26D 176.87 48.0 18.98 0.34’49 16.378 1.928

27D 258.26 80.3 32.93 2.5232 62.009 4.~bl

28D 70.11 2.1.9 11.95 0.4964 15.172 1.500

29D !-~!.01 66.£- 42.18 0-5857 27.759 1.730

30D* 92.44 ~7.0 7 ¯ 34 0. 6693 7.931 0.8~ I

31D 1!1.14 33.0 12.30 0.5701 la. 39~_ 1.623

321~ 10Z.85 31.5 6.74 O. 5zt~6 11.626 1.!97

33D 301.71 95.3 18-53 0.7633 21. 180 1.750

3Zl.D 48.66 19.5 z4.39 O. 166/4 4.278 0.355

35D zl7.43 IZ4.0 3.89 O. 1703 3.870 0.455

36D 39.91 iz4./4 2.99 0.1197 /4 ¯ ~ 3z4 0.535

37D 608.13 170.1 £a.39 1 ¯ ~"331 27.974 3.284.

380 124.61 35.8 Z~’ll 0,2654 6.9z.t 1 0.735
39D 108.74 23.9 5. ! 7 0.3’958 7. 394 0.79,"
40r) 125.05 35.8 10.68 0.3589 10-604 1.000

41D 848.57 214.0 37.42. 1.9093 3z~.oa8
a_eD 226.2z4 58-3 !1-13 0-/4796 16.2~,7 1.516

z!3r_. 30~4.99 80.9 11.~3 0-695a 16-530 1.705

Z!4D 777.89 207. ! 46.60 1.975;5 44.262 /4.512

¯ INDIC!%TED S.A~;pLE5 COLLECI’EDFOLLO;,.;tt~IG
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TABLE C-2 (CONTINUED).     POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 1

S~P ¯ DRY DRY VOLATILE B0D COD GREASE
NO ¯ WEI GHT VOLUME SOLI DS

#/MI QT/MI #/MI #/MI #/MI

a5D 197.94 61.4 14.63 0.4275 15.637     2.850

46D 398.87 106.1 19.54 0.8775 21.539     e.952

47D 289.68 91.1 30.70 1.6781 35.472

48D 63.56 20.1 7.29 0.4539 10.900 1.244

49D 139.12 57-6 27.60 1-I186 34.599 1.918

50D 35-30 13,4 5-00 0-2574 8.447 0-874

51D 696.94 194.2 47.06 3.4457 74.204 12.321

52D 143-03 4a.a 8.86 0.6757 18,157 2.429

53D 365.29 80.3 23.06 1.7841 32.544 3.940

54D 145.25 3~-9 9-18 0.7051 72.394 2.553

55D 165.70 46-5 10.06 0-7398 17.080

56D 156-95 43.2 18.05 0-6090 11-708 Io397

57D 68.03 19.3 13.60 0-2830 6-259 0.735

58D 43-29 13,4 2.53 0.2359 3-818 0-533

59D 1~7.38 57.0 11-35 0-9094 11-113 1.489

60D 46.30 13.4 2-83 0.3375 5.551 0.699

61D 4~5.2~ 123.9 19.99 1.5236 35-760 5.677

62D 99.95 32-0 7.48 0.1869 6.936 1,029

63D 13,36 4-0 0,94 0,0~94 !.065 0-204

64D 26-89 8-0 2.61 0.0815 2.270 0.229

65D 23.01 8.0 1-65 0-0700 1-772 0.274

66D 46.93 16.0 3-90 0-2412 4.688 0.741

:~ I~DIC~TED S~IPLES COLLECTED FOLLOWING RAIN
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TABLE C-2    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART i

SAMP. DRY DRY VOLATILE HOD COD GREASE
NO. WE~IGHT VOLUME SOLIDS

#/MI QT/MI #/MI #/MI #/Ml m/HI

67D 1658.13 449.6 71.79 2.9181 73.285 9.285

68D 103.40 28.0 5.36 0.2337 6.472 0.993

69D 78.46 22.0 2.90 0.2024 4.943 0.730

?0D 78.39 22.0 3.63 0.2430 6.185 0.698
71D 89.32 24.0 3.82 0-1715 5.026 0-572

72D 105.10 28.0 6.93 0.2417 6.316 0.925

73D 486.74 128,9 16,01 0.7204 17.47~ 2.823

74D 347.13 98.9 15.97 0.7289 17.147 2.117

75D 358.12 97.4 13.93 0-6303 19.159 2.113

76D 318.65 89.9 14.05 0,3664 16,155 2.167

77D 414.22 101.9 14,95 0-5468 24.852 2.858

78D 430.37 191.0 16.57 9.1261 99.050 4.S63

79D 46.78 13-6 2.02 0.1366 4.458 0.487

80D 197.31 51.6 7.50 0.4282 15.213 2.249

81D~ 353-50 99.8 11.91 1.1064 30.896 4.313

82D 143.90 51.8 13-,44 0.4087 18.190 2.130

83D 38.36 13.4 2.68 0.1067 4.444 0.710

84D 1637.32 456.6 40.77 1.9157 74-662 14-245

85D 70.54 17.3 3-01 0.1855 6.250 0.861

86D 107.26 30.7 5.46 0.2263 7.841 1.705

87D~ 977.22 78.7 14,42 1.1089 18.214 2.523

88D 105.53 30.7 8.19 0.1836 13.982 1,805

¯ INDICATED SAMPLES COLLECTEDFOLLOWING RAIM
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TABLE C-2 (CONTIhrdED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART i

SAME. DRY DRY ~0LATILE B0D COD GREASE
N0. WEIGHT VOLUME SOLIDS

~/MI ~T/NI #/Ml #/NI a/HI #/MI

89D 46.03 15.4 2.72 0.0727 5.146 0.746

90D 1691.10 399.3 68.82 a.3505 75.588 12.006

91D* ~14.19 101.5 21.79 0.567a 32.967 5.550

92D 192.21 53.3 8.90 0.3267 15.164 2.287

93D 200.~8 54.6 9.90 0.6448 17.556 1.225

94D 183.29 53.3 9.86 0.3262 15.267 2.199

95D 888.35 292.6 ~.~6 0.9!49 53.385 7.106

96D 39.~0 14.2 ~2.93 0.0843 3.802 0.457

97D 15.73 5.1 1.65 0.0886 1.559 0.307

98D 23-83 4.1 2.08 0.0882 2.223 0.384

99D 153.2~ 43.2 8.42 0.3725 8.599 1.119

100D 39.22 12.0 I..79 0.0879 2.851 0.326

101D 43.27 15.2 2.38 0.1333 3.033 0-350

I02D 206.96 63.9 7.08 0.3684 10.658 1.428

103D 106.94 32.0 3.86 0.2!39 7.196 0.909

I04D 75.02 ~3.2 3.24 0.1635 ~.974 0.5~0

105D 345.$0 95.9 9.61 0.5429 20.436 2.386

106D 236.83 59.9 8.29 0.3647 10.965 I.~68

107D ~01.02 59.9 7.90 0.3317 12.6~4 1.387

108D 410.93 119.9 19.20 0.7068 27.942 3.000

109D 733.57 231.3 37.49 2.72!6 81.500 7.262

IlOD 122.82 38.4 5.05 0.267~ 9.715 0.99D

* INDICATED S~,iPLES COLLECTED FOLLOWINGR~I~
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TABLE C-2    (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART i

S/~P. DRY       DRY ~OL~TILE B0D COD GRF~SENO ¯ WEI GHT g0LUME SOL I DS
#/M I ~T/M I #/M I ~/~ I ~/M I      #/M I

1lID 131.63 a~.2 6.7~ 0.7292 10.360     1.290

ll2D 200.35 52.Z 8°87 0,2023 15-105
1|3D 42.12 10.2 2.51 0,1171 4.204 0.~63

llaD 51.48 15.~ 2.~a 0.08~9 a. lgO 0.27~

II5D 2~.35 ~.9 1.73 0.1074 2.355 0.320

II6D 217.11 63.S 7.77 0.~603 13.37~ 1.997

lI7D ~89.56 86.1 16.51 0.8116 2a.89~ ~-~0

IISD I06.65 25.5 5.76 0.317~ 12.~2~ 1.536
IIgD 700.69 197.7 16.22 1.0160 39.~0%

I~0D 171.53 51.0 8.92 0.21~5 l~.~a0     e-05~

121D 190.17 51.0 9.~2 0.~317 15.023     1.559

122D ~04.20 57.4 10.23 0-8~0 I~.605

123D 6a.22 19.2 3.57 0.1612 5.150 0.604
124D 32.70 6,9 l.~a 0.0625 2.570 0.330

]25D 77.66 23.0 3.63 0.1196 5.669 0.792

126D 1~6.46 36.4 9.70 0.a921 19.~99 2.080

~27D 105.95 34.5 6.35 0.1897 ~.498 0.996

¯[NDICATED S~PLES COLLECTED FOLLOWI,gG. RAIM
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TABLE C-2 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 2

¯/~ILE × 10 TO THE EXPONENT SHOWN
S~MP. TOTAL PO4-P ~03-~ ~O2-N KJELD. CL

~0 ¯ PO~-P ~
2 2 2 2 0 0

ID 2.698 0. I0~ 0.094 0.019 0.188 0.008

2D 0.676 0.038 0.007 0.014 0.0~6 0.003

3D 0.283 0.02~ 0.011 0.015 0.040 0.002

4D 0.097 0.015 0.007 0.003 0.014 0.001

5D 0.282 0.006 0.034 0.010 0.0~7 0.002

6D 0.139 0.025 0.011 0.016 0.025 0.001

?D 15.882 0.236 0.469 0.000 0.631 0.087

8D* 0.610 0.001 0.010 0.000 0.019 0.005

9D 1.427 0.004 0.013 0.002 0.017 0.012

10D 2.378 0.027 0.039 0..001 0.104 0.011

liD* 0.604 0.003 0.005 0.013 0.028 0.009

12D 1.550 0.031 0.025 0.019 0.043 0.013

13D 3.578 0.000 0.099 0.000 0.083 0,026

14D 7.183 0.036 0.0~7 0.000 0.0~2 0.018

15D* 0-937 0.000 0.02~ 0.001 0.03~ 0.006

16D 8.570 0.022 0.038 0.018 0. I00 0.0~7

17D 7.33~ 0.065 0.187 0.002 0.154 0.062

18D* 9.318 0.017 0.044 0.005 0.075 0.049

19D a.917 0.023 0.043 0.002 0.066 O.Oa8

20D 7.749 0.O00 0.187 0.001 0.13~ 0.0~9

21D 12.747 0.000 0.800 0.01~ 0.117 0.022

22D I0.812 2.272 0.679 0.038 0. I15 0.096

¯ INDICA~FD SAMPLES COLLECTEDFOLLOWINGRAIN

A-73

R0027533



TABLE C-2 (CONTINL~KD). POLLUTA~ LOADS ON ROADWAYS
DUST ~\D DIRT - PART 2

~/MILE X    I0 TO THK E~PO~E~T    SHOW~
S~P. TOTAL PO4-P NO3-N ~02-~ KJELD. CL

dO ¯ PO4-P ~
2 2 2 2 0 0

23D 5.613 1.526 0.624 0.029 0,064 0,053

24D* 8.496 0.239 0.812 0.087 0.092 0.058

25D 14.378 0.314 1.135 0.112 0.114 0.114

26D 4,829 0,000 0.317 0,058 0.087 0,039

27D 5.475 0.025 0.315 0.001 0.065 0.072

28D 1.409 .0.056 0.196 0.000 0.074 0.020

29D 2,795 0,242 0.209 0.00O 0.£17 0,025

30D* ............ 0,023 o.011

31D 1,666 0,256 0.338 0.000 0.027 0.0~3

32D 1,731 0,457 0.251 O.000 0.025 0.0a0

33D 6.327 0,602 0,q31 0,001 0.124 0.066

34D 0.756 0-445 0,144 0.000 0.015 0.007

35D 1.874 0-016 0.048 0.000 0.019 0.014

36D 1,027 0.,003 0,054 0,000 0,040 0.010

37D 9,222 0.880 0.637 0.000 0.049 0.147

38D 2.199 0.5~I 0.305 0.000 0-011 0-023

39D 0,015 0,008 0,073 0,001 0.026 0.032

40D 0.017 0.000 0.116 0.001 0.028 0.022

41D 19.178 0.000 --- 0.007 0.35~ 1.205

42D 8,393 0,000 0,482 0,001 0, 100 0,260

43D 7.442 0.000 0.641 0.001 0.08~ 0.364

44D 17.814 0.000 1.159 0.014 0.156 0.420

¯ INDICATED SAMPLKS COLL~CT~U FOLLOWING HAI~

A-74

R0027534



TABLE C-2 (CONTINUED).     POLLUTANT LOADS ON ROADWAYS
DUST A!ND DIRT - PART 2

~/MILE ~ I0 TO THE EXPONENT SHOWN
S/~P. TOT~J.     POa-P     N03-~     :g02-:q     KJELD, CL

NO, P0a-P
2 2 2 2 0 0

450 7,0~7 0,000 0,253 0.001 0,046 0,052

46D 8,576 0,000 0,6a2 0.005 0,080 0,547

47D 4°224 0,608 0.616 0.001 0,385 0,067

48D 0,946 0,203 0,182 0,000 0,066 0.013

49D 1,529 0,709 o,agl 0.001 0.152 0,0a~

50D 0,568 0,060 0,099 0.OOl 0.026 0.OO8

51D 11,138 0.627 1,058 0,003 0.40~ 0,285

52D 2,271 0,000 0,210 0,001 0,073 0.03a

53D 5,327 0,110 0,387 0,001 0.230 0,058.

54D 3,003 0,189 0,283 0,000 0,067 0,034

55D 2.665 0.000 0.296 0.001 0.078 0.030

56D 2.590 0.220 0.234 0.000 0.055 0.075

57D 1.810 0.143 0,092 0,000 0.008 0.027

58D 1-082 0-061 0.058 0.000 0.00~ 0.012

59D 2-668 0.310 0.161 0.o0o 0.030 0,060

60D 0,801 0,190 0,070 0,000 0,024 0,023

61D 13,004 0,000 0,607 0.007 0,359 0,I02

62D 2;069 0.000 0.289 0.000 0.059 0.031

63D 0.516 0.000 0.041 0-000 0.012 0.091

64D 0,740 0,000 0,067 0,000 0,018 0,090

65D 0,679 0,005 0,058 0,000 0,007 0.053

66D 1,633 0,052 0.084 0,001 0,008 0, 195

* INDICATED SAMPLES COLLECTED FOLLOWI.~G

A-75

R0027535



TABLE C-2    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 2

#/MILE X I0 TO THE EXPOJE.ql SHOW:J
SAMP. TOTAL     PO~-P     ~03-~     .JO 2-N     KOKLn. CL

~0 ¯ PO~-P
2 2 2 2 0 0

67D 34.321 O.000 0.?30 0.003 0o8a6 0.232

68D 2.368 0-000 0.2a4 0.003 0.046 0.042

69D 1.867 0-000 0.089 0.002 0.028 0-057

70D 1.726 0.000 0.102 0.002 0.027 0.12B

71D 2.072 0.000 0-080 0.001 0.030 0.072

72D 2.375 0.000 0.21~ 0-003 0.027 0.120

73D 12,947 0.000 0.414 0.023 0.024 0.307

74D 10.795 0.000 0.698 0.00~ 0.014 0.160

75D 8.630 0.000 0.491 0.005 0.022 0.190

76D 8.157 0.000 0.4a9 0-00~ 0.0~2 0.159

77D 10.272 0.041 1.147 0.001 0.070 0.273

78D 5.035 0.0~3 1.098 0.001 0.108 0.082

79D 1.081 0-009 0-131 0,000 0.018 0-014

80D 2.881 0-118 b.288 0.000 0.055 0.124

BID* ............... 0.035

82D 2.950 0-144 0.176 0.000 0.037 0.065

83D 0.645 0.019 0.068 0.000 0.028 0.012

84D 18.993 1.637 1.539 0.002 0.295 0.295

85D 1.404 0-007 0.163 0.000 0.028 0.020

86D 2.295 0.333 0.216 0.000 0.050 0.047

87D* ............... 0.039

88D 2.828      0.116     0.121 0.000      0.0~5 0.0aS

¯ I~DICA’/ED SP~PLES COLLFC1"E? >JLLOWING

A-76

R0027536



TABLE C-2    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 2

~/MILE X    I0 TO THE EXPONENT    SHOWN
SAMP, TO TP~L PO4-P N03-N NOe-N KJF_I.D. CLNO ¯ Poa-P N

2 2 e 2 0 0

89D 0.759 0,032 0.059 0-000 0.024 0.015

90D 22.656 0.169 e-756 0.003 0.490 0-101

91D~ 7.372 0.207 0.969 0.001 0.137 0.095

92D 3.517 0-135 ’0-223 0.000 0.075 0.044

93D 3-193 0.000 0-434 0.000 0-086 O,056

94D 3-922 0.367 0.491 0,000 0,075 0.053

95D 27.803 0.000 0.293 0.008 0.320 0.728
96D 1.41B 0.000 0.054 0.001 0.022 0.01S

97D 0-662 0,000 0,029 0,000 0-000 0-017

98D 1.389 0-002 0.049 0-000 0-000 0.020

99D 4-016 0.000 0-279 0.000 0.069 O.U20

100D 0,~59 0-000 0,094 0,000 0,027 0~0tq

101D 1.398 0.273 0-179 0.000 0.035 0.012

I02D 4-49l 0.000 0.240 0-000 0-068 0.033

103D 2-107 0-000 0.663 0-001 0-046 0-017

104D ~.153 0.083 0.566 0.000 0-059 0-024

105D 7.815 0-000 0-588 O-00l 0,080 0.104

106D 6.631 0.000 0-592 0.000 0-064 0-114

I07D 5.649 0-925 0-734 0.000 0.054 0.109

I08D I~.780 1.931 0.604 0-000 0. III 0-181

I09D 23-I08 6.969 1.474 0-000 0.499 0.183

IIOD ~.813 0.688 0-269 0.000 0.055 0-015
¯ INDICATED SAMPLES COLL~CTFD FOLLOWING RAI~

A-77

R0027537



TABLE C-2 (CONTINUED).     POLLUTANT LOADS ON ROADWAYS
o DUST AND DIRT - PART 2

¯ /MILE x I0 TO IEE EKPO:JENT SHOWN
S~MP. TO£AL     POZI-P     NO3-N     NO2-N     KUELD. CL

NO ¯ PO 4- P
~ 2- 2 ~ 0 0

lllD 3.528 1.211 0.304 0.000 O.Oa5 0.033

ll2D 4.027 0.090 0.19~ 0.000 0.086 0.036

ll3D 1-028 0,004 0,073 0-000 0.038 0,024

I14D 1.318 0.0~ 0.156 0.000 0.041 0.034

IISD 0.539 0.003 O.05g 0,000 0.007 0.013

lI6D 4.494 0.890 0.584 0.000 0.119

llTD 9.739 1,420 1.006 0.000 0.371 0.029

llSD 2.474 0.587 0.266 0-000 0.050 0.03~

ll~D 8.128 1.051 1.212 0.001 0.231 0.0m3

Ie0D 1.887 0.309 0.60~ 0.000 0.09~ 0,0~5

121D 1.750 0.~0~ 0.m35 0-000 0.!08 0.021

122U 2.246 0.z~29 0.560 0.000 0.10a 0.031

123D 1,111 0.619 0,127 0,000 0.035 0.0@0

12aD 0.700 0.000 0.064 0.000 0.015 0.006

125D 3.029 0.000 0,165 0.000 0.043 0.020

1260 5.712 1.631 0. 170 0.000 0.136 0.035

127D 5.009 0.828 0.33~ 0.000 0.073 0.031

I.gDICAIFD SAMPLES COLt~CTEr, FOLLOWING ~AI.g

A-78

R0027538



TABLE C-2    (CONTINIJED).      POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 3

SAMP. PETRO N-PAR ASBESTOS RUBBER FECAL FECAL CN CR+6
NO. COLIFO}~ STNEP

#/MI #IMI FBHSIMI #/MI ORG.IMI ORG./MI ~/MI
XIOEXP-6 XlOEXP-6 XIOEXP-6 XIOEAF+2

ID 0-052 0.000 0 --- 0.0 0-0 0.000 0.00

2D 0.003 0.000 7693 --- 0.0 0.0 0.000 0.00

3D 0.009 0.000 0 --- 0.0 0.0 0.000 0.00

4D 0.044 0.034 382 --- 0.0 0.0 0.000 0.00

5D 0.025 0.023 749 --- 0.0 0.0 0.000 0.00

6D 0.057 0.040 185 --- 0.000 0-00

7D 2.365 I-~19 0 --- 0.0 0.0 0.000 0.00

8D~ 0.149 0,114 --- 240.0 0-0 0.000 0.00

9D 0.242 0.209 500 --- 660.0 0.0 0.000 0.00

IOD 0-230 0.187 0 --- 330.0 0.0 0.000 0.00

11D* 0.165 0.137 --- 3700.0 0.0 0.000 0-00

12D 0.219 0.198 0 0.333 25.0 0.0 0.000 0.00

13D 0.461 0-373 2990 1.142 0.0 0.0 0.000 0.00

14D 0.600 0.527 5779 --- 0.0 0.0 0.000 0.00

15D~ 0.262 0-180 --- 1.6 0.0 0.000 0.00

16D 0.710 0.666 0 --- 35.0 0.0 0.000 0.00

17D 0.982 0.851 1487 1.310 0.0 0.0 0.000 0.00

18D* 0-721 0.670 --- 0.0 0.0 0.000 0.00

19D 0.938 0.846 4154 2.470 0.0 0.0 0.000 0.00

20D 1.092 0.986 0 --- 24.0 40.0 0.000 0.00

21D 1.174 0.982 7615 --- 0.0 0.0 0.000 0-00

22D 1-4~3 1.369 4971 --- 31.0 0.0 0.000 0.00

¯ INDICATED S~MPLES COLLECTED FOLLOWING RAI~

A-79

R0027539



TABLE C-2 (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 3

SAMP. PET~0 N-PAR ASBESTOS ~UBBER FECAL FECAL CN CR+6
NO ¯ CO L I FO HM S TREP

#/MI #/MI FBRS/MI ~/MI OKG./MI 0RG./MI ~/MI ~/MI "
XIOEXP-6 XIOE~P-6 XIOEXP-6 XlOEXP42

23D 1.074 0.791 7697 --- 0.0 30.0 0-000 0-00

24D* 1.262 0.955 3.412 0.0 0.0 0.000 0.00

25D 1-454 1.021 14269 3.143 0.0 0-0 0-000 0-00

26D 1.026 0.831 4015 1.556 0.0 0.0 0.000 0.00

27D 1.601 1.265 0 --- 0.0 64.4 0.000 0.00

~8D 0.49S 0.407 .,0 --- 0,0 27.0 0.O00 0.00

29D 0.629 0.496 2637 --- 0.0 25.0 0.000 --

30D~ 0.81S 0.693 336 --- 0.0 69.0 0.000 --

31D 0.655 0.567 0 0.302 0.0 33.0 0.000 --

32D 0.577 0.316 395 0.670 0.0 I~0.0 0.000 --

33D 0.643 0.456 4131 --- 1150.0 83-0 .....

34D 0.141 0.131 1777 --- 404.5 1.6 .....

35D 0-205 0.163 649 0.134 0.0 1.1 .....

36D 0-~99 0-|48 1457 0.096 0.0 0.1 .....

37D ~.132 0.922 13898 --- 0.0 100.5 0-000        --

38D 0.318 0.266 ~848 --- 0-0 0,4 0-000 --

39D 0-3~5 0-292 I~91 0-74~ 0-0 0.3 .....

a0D 0.397 0-336 1715 0,656 0.0 0-0 .....

41D 3.225 1.867 196484 .... 0.0 I194,3 .....

42D 0-905 0.815 26706 --- 0-0 534.1 .....

43D 0.915 0.702 105236 1.220 0.0 163.4 .....

aaD 2.100 1.867 226031 3.73~ 0.0 1765,~ .....

¯ INDICATED S~_PLES COLLECTED FOLLOWING ~[~

A-80

R0027540



TABLE C-2 (CONTINUED).      POLLUT.%NT LOADS ON ROAD~YS
DUST AAD DIRT - PART 3

SAMP. PETRO N-PAR ASBESTOS RUBBER FECAL FECAL CN CR+6
NO. COLIFO~ STREP

XIOEXP-6 XIOEXF-6 XIOEXP-6 XIOEXP+2

45D 1.326 0.337 45832 --- 0.0 204.9 0.000 --

~6D 1.436 0.957 lO1~11 --- 45.3 294.3 .....

47D 1.881 1.765 59182 --- 0.0 368.2 .....

48D 0.451 0.038 7214 0.527 0.0 27.4 0.000             --

49D 0.834 0.584 12000 0.889 0.0 41.i 0.000 --

5OD 0.300 0.215 6089 --- 0-0 11.2 .....

51D 5-221 2.576 60118 --- 0.0 197.8 0.000 --

52D 1.186 0.943 12337 --- 0.0 3.3 .....

53D 0.839 0.401 41460 0.438 0.0 45.6 .....

54D 1-103 0.769 3297 --- 0.0 18.1 .....

55D 1.291 1.192 9780 0.712 90.3 7.5 .....

56D 0.753 0.612 18526 --- 0.0 17.8 .....

57D 0-408 0.313 4015 0.327 0.0 6.2 .....

58D 0.342 0.242 7469 --- 0-0 13.8 0.000     --

59D 0.737 0.501 8699 --- 0.0 73.6 .....

60D 0.389 0.315 7987 0.454 0.0 10.5 .....

61D 3.639 2.911 13218 --- 0.0 44. I .....

62D 0.680 0.310 5899 0.480 0.0 128.2 .....

63D 0-152 0.134 0 --- 0.0 0.2 .....

64D 0.210 0.153 3175 --- 0.0 37.9 .....

65D 0.209 0.145 3969 --- 0.0 1.3 0.000     --

66D 0.446 0-436 2770 0.319 0.0 11.7 .....

* INDICATED SAMPLES COLLECTED FOLLOWING RAIN

A-81

R0027541



TABLE C-2 (CONTI_NI/]ID).     POLLUTANT LOADS ON ROADWAYS
DUST AKD DIRT - PART 3

S~IP. PETRO N-PAR ASBESTOS HUBBVR FECAL        FECAL      C~
NO.                                          -                                            C~+6

COLIFORM STREP~IMI #IMI FBRS/MI ~IMI ORG./MI ORG. IMI ~IMI     ~INI
XIOEXP-6 ×IOE~P-6 ×IOE×P-6 XIOE×P÷~

67D 5.803 2.984 0 --- 0.0 75.3 .....
68D 0,620 0.476 0 0,~59 0.0 2,~ --- ._
69D 0,424 0-345 9262 --- 0,0 2.7 --- __

70D 0-353 0,314 0 --- 0,0 0,9 0,000 --
7ID 0,393 0,268 0 --- 0.0 12.2 .....
72D 0,673 0,57~ 620~ 0.37~ 0.0 0,0 .....
73D ]-801 1,655 112700 --- O.O 27,6 .....

74D 1-007 0,729 40795 1,180 0,0 3.9 .....
75D 1-576 1.~32 21136 1-361 0.0 0.0 .....
76D i,~98 1.0~0 37613 0,510 0,0 0.0 .....
77D 1,740 1,533 0 --- 0,0 4.7 .....
78D 3,57~ £-15~ 25401 --- 0,0 385,9 .....
79D 0,304 0,~39 8071 0,281 0,0 la,£ .....
80D 1.381 1-302 23290 --- 0.0 0,0 .....
81D* 2.651 2,510 ___

.... 0,000 --
82D I,~52 0-933 a4826 0.892 0.0 0.0 .....
~3D 0,476 0-365 2265 --- 0-0 0,9 .....
84D 7-368 6,058 44601 --- 0,0 204,4 .....
85D 0.480 0-386 12170 0.2~2 0.0 5.6 .....
86D 0-965 0-740 0 --- 0,0 0,0 --- _.
87D* 1,663 1,248 ....

0,000    --
88D 1-024 0-739     2875 0-971      0~0       0.0 .....

* INDICATED SAMPLES COLLECTED FOLLOWING R~l~

A-82

R0027542



TABLE C-2 (CONTINUED). POLLUTANT LOADSON ROADWAYS
DUST AND DIRT - P~_RT 3

NO ¯ COL I FO ~] ST~E~

XIOEXP-6 Xl 0Exit-6 XIOEXP-6 XI 0EX~+2

89D 0.460 0.36~ 0 --- 0.0 0.= .....

90D 8.117 5.073 I~)6566 --- 0.0 38.~ .....

91D* ~.’9~ I ~.7~3 ~0.7~ 1.8~4 0.0 0.0 .....

92D I.~88 0.999 11171 --- 0.0 6.5 0.000      --

.,.- 93D 1.0~4 0.86z~ I1675 --- 0.0 0.0 --- --

~D 0.8~ 0.678 10650 0.5~8 0.0 0.0 .....

95D ~.~00 3. 109 ~06~97 --- 0.0 I0. i .....

96D 0.~29 0.197 ~90 0.0~3 0.~ 0.0 .....

97D 0. 190 0. 16~ 18~{ --- 0.0 0.0 .....

98D 0.~19 0.1.55 IS65 0. i~8 0.0 0.0 .....

99D 0.898 0.67~ I7816 --- 0.0 i0~. I .....

IOOD 0.~I~ 0.176 2279 0.0~9 0.0 0.4 .....

101D 0.2~i 0. 186 ~515 0. ISZ; i 1.8 0.0 .....

I02D 1.118 0.621 2~05~ --- 0.0 0.0 .....

103D 0.67~ 0.50~ 621~ 0.21a 0,0 0.0 .....

IO~D 0.~93 0.278 a3~0 0. l~S 0.0 3.~ .....

I05D I.~5 I .3~9 40191 --- 0.0 0.0 .....

106D 0.9~7 0.876 13763 0.~03 0.0 0.0 .....

I07D 0.88~ 0.76~ 0 --- 0.0 ~.6 .....

I08D 1,7~6 0.~5~ ~3880 0.7~0 0.0 0.0 .....

109D ~. I08 ~.081 ~S~95 --- SS.S 8S2.6 .....

IIOD 0,7~5 0.a16 0 0.061 0.0 ~5. I .....

¯ I[~DIC~FED S~NPLES COLLECTED FOLLOWI:q8

A-83

R0027543



TABLE C-2    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 3

SA~P, PErR0 N-PAR ASBESTOS RUBBER FECAL FECAL CN CR+6
N0. COLIFORM STREP

#/MI #/MI FBRS/MI ~IMI    ORG,/~I 0RG.IMI #/MI #IMI
~IOEXP-6 XIOEXP-6 XIOEXP-6 XIOEAP+~

!IID 0.619 0.513 7769 0.355 0.0 ~1.8 .....

II2D 1.002 0.901 34565 --- 0.0 0.0 .....

IISD 0.265 0.~36 9753 --- 0.O 0.5 .....

II~D 0-~73 0.~37 17996 0-216 0.0 0.0 .....

115D 0.181 0.153 0 0.116 0.0 4.5 .....

lI6D 0.955 0.%68 0.~8~ 0.0 86.~ .....

IITD 1.594 1.59a --- 0.0 6.6 .....

llgD 0.843 0.693 --- 0.0 ~1.8 .....

l19D 2.873 1.892 --- 0.0 0.0 .....

I~0D 1.166 0.806 --- 0.0 46.7 .....

I~ID 0.951 0.Sga --- 0.0 0.0 .....

122D 1.144 I.I03 -<- 0.0 0.0 .....

I~3D 0.33~ 0.173 --- 7.3 56.9 .....

19~D 0.~09 0.170 --- 13.7 1~.2 .....

125D ,0.a58 0.349 --- 3.5 201.0 .....

126D 1.040 0.937 --- 9~9.2 6882.2 .....

I~7D 0.688 0.527 --- 75.8 1880.8 .....

* I~DICATKD S~JPLES COLLECTED FOLLOW!NG

A-84

R0027544



TABLE C-2 (CONTINUED).      POLLUTA!I"T LOADS ON ROADWAYS
DUST A!qD DIRT - PART 4

#/MILE X    I0 TO    THE EXPO,-WE~T SHO~
S~P. PB CIR CU NI zN CD         BA HG AG SN SB SE AS
NO. 3 4 4 4 4 6 4 7 4 4 4 4 4

ID 106 51 117 87 ......... 0 ""

2D 8 6 5! 3~ ---     166     27 0 103 5 ~-7 0 0

3D 4 4 26 21 ......... 0 --

4D 1 3 33 23 ......... 0 --

5D 6 6 42 27 ......... 0 "-

6D 1 4 36 ~-3 ......... 8 --

7D ! 186 150 603 /493 705Y4 ...... 0 --

8D~ ............ - -

9D 141 18 216 142 2811 ...... 0

10D 119 16 1 !0 ,of~8 2,9~,4 0    5z~ 0 536 21 54 0 0

lID* ........

12D ~-01 1/4 65 156 P-310 ...... 0

13D 799 59 233 ~-13 3798 ...... P-P-

14D 735 53 1/47 115 2691 ...... 0

15D~ .........

16D 101P- 67 1459 /411 /4307 ...... 0 --

!7D 1945 69 52,7 131 6909 ...... 0

18D* .........

19D 1~.2/4 48 178 !/44 9.05~ 67/4 252 0 1372 69 252 0 0

20D 1391 99 /405 218 4121 ...... 0

~ID 5319 108 £995 283 5799 ...... 0

~2D /4681 126 342 364 7692 ...... 0

* INDICATED SA,~FLES COLLECTED FOLLOWI.~IG RAI~

A-85

R0027545



TABLE C-2 (CONTINUID). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 4

#/MILE X I0 TO THE EXPONENT SHOWN
S;~P. PB CR CU NI    EN CD    BN HG AG SN SB 5E AS
NO.    3 4 4 4     4 6     4 7 4 4 4 4 4

23D ~6~4 64 21~ 245 51~4 ...... 0 --

24D* .........

25D 6286 145 546 1080 6443 ...... 0

26D 2600 51 223 189 4280 1222 177 0 1238 124 177 0 0

27D 883 431 134 318 3125 ...... O --

28D 271 160 46 96 2131 271    42 0 421 35 42 0 0

29D 232 100 62 108 1416 ...... 0 --

30D* .........

31D 423 143 56 148 1334 ...... 0 --

32D 298 184 51 151 818 ...... 0

33D 2017 67 279 94 2017 --- 297 --- -.

34D 330 11 28 19 1678 153 19 39 I 18 19 0 0

35D 173 24 39 23 380 --- 0 ---

36D 112 38 23 41 431 80 --

37D 6367 196 710 398 6857 --- 845 --

38D 853 34 1656 70 1342 903 !22 75 46 0 122 0 20

39D 978 34    81 63 1401 --- 12 ---

40D 444 98 186 301 1925 378 __

41D 65141723 30722028 7459 5091 --

42D 5407 88 267 201 3801 --- 305 --- --

43D 3007 76 503 213 3599 84786 174    0 12 0 174 0 0

44D 9568 257 1540 895 8635 --- 895 ---

* INDICATED S;~MPLES COLLECTED FOLLOWI~G RAIN

A-86

R0027546



TABLE C-2 (CONTINIFKD).      POLLU%iNT LOADS ON ROADWAYS
DUST ANI) DIRT - PART 4

e/MILE X    I0 TO    THF EXP0:~KNT    SH01,j~q
SA[,]P. PB CR Co ~I g~ CD ~ HG AG $~ SB SF ~S

2355       77       143      238    1853          ---        ~35 ---                                                           __

5584    ~44       367      423    4268          ---       383 ---
-_

47D 558 220 107 237 ~183 --- 0 --- __

450 1~2 96 ~5 86 813 --- ~9 ................

4~D 541 118 163 l~0 1163 231 72 222 3 0 72 0 0
50D 76 ~7 16 35 53~ --- 21 ................

51D 626 9? 696 383 3675 --- 125 ---

5~D ~23 26 114 126 1200 --- 0 ---

53D 401 33 164 33~ 16~2 252 190 0 0 0 190 0 0
54D 144 22 94 158 711 --- 0 ................

55D 106 10 ~0 68 392 --- 0

56D 141 28 58 96 578 --- 0 ................

57D 222 10 40 54 14a9 93 0 34 0 0 0 0 0
58D 148 8 1281 50 1212 --- 31 ---

59D 308 1~ 34 ~0 1110 --- 0 .................

60D 55 25 41 139 1347 185

61D 107 63 22 ~6 31~ 243 .......

62D 151 87 68 2a7 1019 400 ...................

63D 90 15 11 14 99 55 ...................

64D 53 44 15 41 261 108 ...................

65D 66 19 12 24 257 138 .......

66D ~8 34 ~0 61 5~4 141 .......

* INDICATED S~PLESCOLgECTEDFOLLOWING RAIN

A-87

R0027547



TABLE C-2 (CONTI!~).     POLLUTANT LOA~S ON ROADWAYS
DUST A!qD DIRT - PART 4

#/~ILE K    I0 TO    THE E×PO~ENT SHOWN
S.~, P . PB C~ CO ~I gN CD BA HG      AG          SN SR SE ASNO. ~ 4 4 4 4 6 4 7 ~ 4 4 4 4

67D 4274 145~ 1194 1227 6533 4974 ..... - ........

68D 223 146 69 297 2099 414 ...................

69D 173 133 67 95 502 157

70D 162 102 40 96 565 157 .......

71D 179 79 8~ 79 495 268 ......

72D 153 75 68 133 500 210

73D 3884 998 355 969 2696 1460 ......

74D 1064 555 118 656 1000 694 ...................

75D 1200 437 175 580 1282 716 .......

76D 2202 577 134 570 1364 637 ......

77D 1276 791 211 882 1798 828

79D 65 38 54 80 401 94 .......

80D 245 148 67 158    1~49 197 ......

81D* ......................................

82D 197 105 39 112 918 144 ...................

83D 56 22 18    33 603 77 .......

84D 4306 1670426 1277 3373 3275 .......

85D 198 59 29    83    15 141 ...................

86D 254 90 41 152 507 107 ...................

87D* ...................

88D 256 89 32 101 949 105

* INDICATED SAMPLESCOLLECTED FOLLOWING RAIN

A-88

R0027548



TABLE C-2 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
DUST AND DIRT - PART 4

#/MILE X 10 TO THE EXP0f~ENT
S!~P. PB C~ CU NI EN CD

NO. 3 4 /4 /4 4 6 4 7 4 4 4 4 4

89D 123 36 23 35 755 z46

90D 820 1505 /423 1826 3a50 ~.76z~

91D* ............

92D 169 217 94 333 671 0 .......

93D 239 171 78 173 673 201

94D 121 222 126 236 392 0 --

95D 3/455 542 480 613 2887 1777 --

96D 16/4 35 22 29 288, 158

97D 63 8 5 10 59 /47 --

98D 95 19 16 20 180 71 --

99D 366 136 83 155 682 307 --

100D 69 67 22 56 275 118 -"

101D 58 88 80 53 207 130 --

102D 538 172 95 192 1138 41/4 --

103D 870 90 71 97 620 321 --

104D 237 55 125 67 359 150 --

I05D 3631 /481 128 543 2213 1037 --

I06D 2416 379 121 379 I198 474 --

107D I122 257 96 235 1073 402 "-

108D 2576 448 173 990 994/4 1232 --

109D 18/49 /403 213 301 2/472 734 --

llOD 20z; 101 56 82 570 491 --

* INDICATED S!M~IPLESCOLLECTED FOLLOWI-WG RAIN

A-89

R0027549



TABLE C-2 (CONTINL~ED).     POLLUT~hNT LOADS ON ROADWAYS
DUST ~IN]] DIRT - PAJIT 4

1lID          ~78    118          65       i00       5~3          5!7 -_

113D 313 32 23 40 535 168 .__

II~D 236 65 19 37 ~67 25?

I15D 253 29 27 38 216 510 ____

I16D 197 25~ 126 i~ $67 651 -__

IITD 351 ~61 ~09 235 1771 17S9

1 18D a30 185 50 55 736 107 ......

119D 1531 5~6 q3~ 575 261~ 701 .......

120D 586 178 115 190 1501 3~3 __

laid 393 173 405 179 175 380 __

12~D 394 ~10 8~ aa7 1719 204 ......

la3D 189 48 a4 4z; 31~ 64 __

la~D 151 al a0 ~ .a95 65 __

laSD 190 43 40 48 381

la6D 493 8a 66 101 1150    439 .......

127D a69 59 ~7 59 1007    4a4

* INDICATED S~PLES COLLECTED FOLLOWING

A-90

R0027550



TABLE C-3. POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 1

S~NP. TOTAL TOTAL VOLATILE SUSPE~DED    F~0D COD GREAS~"NO. SOLIDS SOLIDS SOLIDS

**IF 9.81 3.03 0.2111 1.733
*~2F 1.29 0.46

0.0e4! 0.554
~3F 0.99 0.a3 ....

0.0345 0.z~25 0.00~
~,qF 0.58 0.18

0.0871 0.270 0.027
**5F 0.96 0-37 ....

0.0526 0.537 0.022
**6F 0.61 0.31 0.0375 0.385 0.032

7F 10.39 a.05 9..90 0.2ez~3 8.675 0
8F* a.~a 0.4N 3.Z~l 0.3a87 2.363 0.~07
9F ~.69 1.75 3.7~ 0.27~2 2.355 0.229

IOF ~.61 1.96 ~.55 0.~172 1.397 0. II£
life e-01 1.7~ 1.79 0. 168~ I.~09 0.15~
I~F 5.00 3.18 ~.Ig 0.363R 3.~79 0.305
13F 6.7~ 3-6~ 5.61 0.5~3 3-~3a 0-aO~

e~14F 13.69 4-0~ ....
0.1401 1.732 0-333

**I 5F* ~.71 1-06 ....
0.0360 0-790 0-11’9

**I6F 16.71 3.38 ....
0-1755 5-9~3 0.370**ITF ~.64 5-06 ....
0.~5@i 9,037 0.376**ISF* I~-61 3.67 ....
0.09~0 6.~i~ 0.331

~*~OF £~.51 3.0~ ....
0.1366 2,~Izl 0.70£

~IF 15.98 3.17 13.63 0.1772 1.805 0.535
~2F 4-99 1.31 ~..82 0. 1~33 I-~67

* INDICAYFD SAMPLES COLLFCTFD FOLLO~’II~G
** INDICATED SA2dPLE5 .q~F CALCULATED

A-91
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TABLE C-3    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART I

S~].IP ¯ l~O T~L TO T~.L UOLnTILE SUSPE:WDED ROD COD GREASEi~O. SOLIDS SOLIDS SOLIDS

~3F 5.23 1.52 3.62 0.!320 2.372 0.!75

eaF* 7.61 1.19 5.42 0.22~ 3,677 0.303

aSF 3.48 1.24 ~.21 0. 1~97 1.867 0. 131

26F 8.05 2.90 5.62 0.3576 3,734 0.227

¯ .27F 19.4a ~.a3 1.4193 11.811 1,1z~5

¯ .28F 5.28 a.99 0.2792 a.~90 0.352

¯ *a~F 9.11 10.55 0.3294 5.a~7 0.~06

¯ *3OF* 6.96 l.Sa 0.376~ 1.511 0. 197

¯ ~31F 8.37 3.0~ 0.3~06

¯ ~3~F 6.19 1.69 0. ~0~5 ~.al~     0.~I

3$F 5.~ 1.77 ~.50 0.~01 I.~69

34F 3.~I 1.95 3.38 .0.~I~8 I.~0 0.~66

35F 0.01 1.56 I.~3 0.0954 0.~I~ 0.088

36F 0.~3 ~.50 ~.34 O. 1981 I. 108 O. 197

$*~7F 45.7? 6.10 0.7~17 5.3~8 0.770

¯ ~38F 9.38 1.03 0. I~9~ i.~ O. 17~

¯ ,39F g. I~ I.~9 0.~6 I.~08 0. 186

¯ ,41F 63.87 9.36 1.0739 6.46i I. 135

4~F I~.40 5.31 8.06 0-I~65 ~. 109 0.~5~

43F 9.~8 5.aS [~.83 0.1376 ~.~07

44F I~.51 4.49 6.?i O. 1651 I. 777 0.~80

¯ I,~DIC~IED ~PLES COLLECfED FOLLOWI.4G
IND~C~T~n S~,]PLES h:<~ CaLCULaIFD

A-92
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TABLE C-3 (CONTINUED).     POLLUTANT LOADS ON ROADWAYS
FLUSH - PA!LT i

S~P. TOTAL TOT~t. VOLATILE SUSPENDED B0D COD GREASENO. SOLID5 SOLIDS SOLIDS
#/MI #/MI #/MI #IMI #/MI ~/MI

45F ~9.87 8.85 5.29 0.2713 3.~56 0.653
a6F 7.91 6.85 5.87 0.3~69 ~.893

*’a7F 21.80 7.6~ ¯ 0.9439 6.757 I.~49
-,48F 4.78 1.82 .... 0.~553 2.076 o.e9e
,~49F 10.47 6.90 0.6e92 .6.590 0.450
,-50F e.66 1.25 . 0.1447 1.609 O.e05

51= eO.30 8.82 ~1.99 0.9148 5.700 1.151
5~F 16.15 6.~7 15.09 0.6927 4.079 0.791
53F 8.76 ~.97 10.82 0.5674 3.088 0.488

5~F 15.6d ~.~7 15.93 0.~005 4.757 0~717
55E 6.45 3.37 5.77 0.6048 2.859 0.519
56F 9.~0 1.75 11.56 0.3254 ~-661 0.530
57F 4..80 0.61 e.01 0.153e 0.993 0.170
58F 1.81 0.49 e.11 0.1437 0.909 0.145
59F 4.52 1,21 4-63 0-3740 1.617 0-2~9
60F 2.16 0.60 ~.~2 0.2317 0.~7~ 0.117

~61F 36.52 5.00 0.8570 6-811 1-33~
*~6~F 7.~2 I.~7 0.1051 1.3~I 0.~41
**63F 1.38 0.24 0.0977 0.~03 0.048
~-64F 2.0~ 0.65 .... 0.0453 0.43~ 0.054
*--65F 1.73 0.41 .... 0-0393 0-33~ 0.064
*’66F 3.53 0.~8 O. 1355 0.893 O. 174

¯

I~DICATED SAMPLE~ CDLL~CfED FOLLOWI~G RAI~
** I~DICATED S~PLES A6~ CALCULATED VC~.UES

A-93
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TABLE C-3    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 1

SAMP. TOTAL TOTAL VOLA [ILE SUSPEMDED B0D COD
NO. SOLIDS SOLID_= SOLIDS

#1MI #IM 1 ~IM I #I~.I #IMI #

¯ ~67F 124.81 17.95 I ¯ 6~. 1 ~. 1,9.959 ~. 178

¯ ~68F 7.78 1-34 O. 1314 1.233 0.933

¯ .69F 5.91 0.73 0.1139 0.9242 0.171

¯ *70F 5.91 0.91 0.1366 1.178 0. 16/~

¯ *71F 6.72 0.96 0.096,% 0.958 0. 13~

¯ ,72F 7.91 "1.73 .... 0-1359 i.203 0.2t7

73F 17. 15 1.61 17.4z~ 0. 154! 2.8!7

724F 16.86 2.09 1/4.06 0. 1541 2.273 0.023

75F 7.04 0.33 8.25 0. 1651 2.229 0.020

76F 2.31 1.80 1.23 0.0154 0.448 0.003

77F 7.80 1.30 7.43 0.0825 1 ¯ 5z46 0.025

78F 27.27 24.06 22. z45 0.3170 1 ¯ 8z40 0 ¯ z41/4

79F 22.10 2.61 21.30 0.3043 3.499 0.888

80F 7.83 1.25 6.68 0.2747 2.626 0.’380

¯ ,1,:81 F* 26.61 2.98 0.6223 5.885 1.012

82F 10.51 1.49 10.81 0.3663 1.585 0.5~7

83F 14.33 1.34 15.63 0.3156 2.485 1.560

84F 9.39 1.247 6.50 0.0687 0.588 0.243

85F IZ1.82 1.09 7.40 0.0986 2.6z13 0.39z4

86F 3.245 0.36 P~.76 0.03245 0.392 0.111

¯ ~87F~ 20.8? 3.61 0.6237 3.469 0.592

88F 4.92 0.71. 5.53 O. 1690 0.757 0. 169

~’ INDICATED SAMPLES COLLECTED FOLLOWI.~IG RAIN
¯ * INDICATED S#~IPLES ARE CALCUL;~TF.D VALUES

A-94
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TABLE C-3 (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
FLUSH- PART 1

SAtv]P" TOTAL TOiAL VOLATILE SUSPEWDED ROD COD          GREASENO, SOLIDS SOLIDS SOLIDS

89F I °76 0.34 1. 18 0.0338 0.437 0. 167

90F I13. lz4 12.16 116.81 0.4587 11.993
91F* /45.31 3-83 23.83 0. 161z4 a.369 0.7~
9aF /4.09 0.81 5.06 0.0880 0.7z41 0. 230
93F 6.67 1.2z~ 7.75 0. !320 1.730 0-356

9/4F 6.39 1.18 6.S5 0. 127~. 1.604 0.270
95F 39 ¯ 23 6 ¯/42 36 ¯ 66 o. 161 a 1 ¯ 090 1 ¯ 080
96[ 8.70 1.36 8.39 o. 1A. 79 1.231 0.343

97F 11.01 1.25 11.88 0.313/4 1.319 0,355
98F 1.62 0,18 2.2S 0.0851 0.2~6
99F 23.9z4 1.~0 16.76 0.1903 1.321 O. 26/4

100F 8.59 1 ¯ 92 9.62 0. 2300 1 ¯ 701 1 ¯ 6 73
IO1F ~.21 0.87 3.58 0.095/4 0./439 0.104

¯ *102F 15-58 1.77 0.20~2 2-030 0-335
¯ *I03F 8.05 0.97 0. 1"2.03 1.371 0.213
¯ *I04F 5.65 0.81 0.0919 0.9z47 0.127

105F 27.51 1.66 ’Pg. 32 0-1981 2.9/45 0.5,55
106F 9.72. 1.16 10.2~ 0.1753 o.98a o.182
107F 14.66 3.32 11.06 0.2146 2.988 0,30/4
108F 13.65 2.09 13.22 0. 1288 2. 159 0.307
109F /4.78 1 -57 3.5~J 0. 063/4 1.039 0.085
IIOF 10.95 1.05 6.56 0. 16z4.8 1.059 0.273

I-’g-t"ICAIED SA.,PL,._, COLLECTED FOLL0’:~I.qG
¯* I,qDICATFD S~.MPLES aRE CALCULATED VALUES

A-95
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TABLE C-3 (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
FLUSH- PART i

POLLUT~%NI LO/%DS ON XOADW~YS
FLUSH - P~.RT I

S ~._~. p.    TO T~.L TOTAL ~OL~TILE SUSPE~qDED     BOD COD GREASE~0.    SOLID& SOL1DS SOLIDS

llIF 5.49 I.I~ 4.94 0.1620 1.952 0.275

II2F 34.64 4.37 29.99 0.2835 4.775 0.679
II3F 3-19 0-70 2.~4 0,0716 1.236 0.184

ll4F a.4e 0.72 3.26 0.1347 2.835 0.191

II5F 2.27 0.54 1.79 0.05~2 1.025 0. I18
II6F 18.76 3.62 14.50 0.28|! 5.376 0.759

II7F 13.29 2-~5 12,51 0.16~7 3.476 0.4~0
11SF 5.e7 1.81 ~.ee 0.1476 1.517 0.312
II9F II.22 2.40 8.98 0.1113 3.027 0.a56
120F 5.88 1.70 a.a8 0.0316 2.193 0.358

121F 7.10 1.85 7.52 0.I~95 3.465 0,~78

~22F 3.07 0.96 2.29 0,049S I.|45 0. IS9
123F 0.86 0.12 0.76 0,0~8~ 0.637 0.068

124F 6.84 0.98 6.90 0,0852 2.998 0.e56
125F 6.69 2,56 3.56 0.1007 1-3~8
126F 3.91 1.02 3.3~ 0.4a80 2.05a    o.eo3
127F 5.25 1.61 2.56 0.4670 3.251 0.2~3

* INDICATED S;%~PLES COLLECTED FOLLOWlNS
** I~DIC~TED SAMPLES ~RE C~LCD~ATED ~LUES

A-96
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TABLE C-3 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 2

#/~’ilLE K    I0 TO    [HE EXPOHE{gT SHOWN
SAMP. TOTAL P04-P ~0 3-.J NO£-N KJELD. CLNO ¯ PO~-P N

2 ~ ~ £ 0 0

¯ *IF 0.476 0.078 O.g09 0.614 0.093 0-006

¯ *SF 0.1!9 0.029 0.016 0.453 0.023 0.002

¯~3F 0.050 0.018 0.02~ 0.485 0.020 0.002

¯ ~4F 0,017 0,011 0.016 0.097 0,007 0,001

¯ *5F 0.050 0.005 0.076 0.3£3 0.023 0.002

¯ *6F 0.025 0.01~ 0.024 0.517 0.012 0.001

7F 0.350 0.013 0.720 0.078 0-073 0-020

8F* 0-175 0,02{ 0,80! 0,165 0,031 0,031

9F 0,165 0,011 0,616 0,207 0,044 0,077

10F 0-070 0-000 1.403 O. 15~ 0.0£9 0.053

IIF~ 0-088 0,015 2,047 0,086 0,029 0-066

12F 0.187 0.022 0.605 0.183 0.0~4 0.088

13F 0.132 0.013 2.034 0.135 0.053 0.026

¯ *I4F 1.268 0.027 0.105 0.000 0.021 0.014

¯ *I5F* 0.165 0.000 0.053 0.032 0,017 0.005

¯ *I6F 1.512 0,017 0.085 0.58£ 0.049 0-035

¯ *17F 1.294 0.O~9 0.416 0.065 0,076 0.0~7

¯ *lSF* 1.6~ 0.013 0.098 0.162 0.037 0.037

¯ *19F 0.868 0.017 0.096 0.065 0-033 0.036

¯ *20F 1.367 0-000 0,416 0.032 0.066 0.037
£1F 0.385 0,008 1,248 0.243 0,039 0.092

22F 0.12~ 0.000 0,880 0,066 0,026 0, I01

¯ INDICATED S~.MPLES COLLECTED FOLLOWINGRAIN
¯ * I~DICATED S~JPLES ARE C~LCULATED ~ALUES

A-97
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TABLE C-3    (CONTINI!ED). POLLUTANT LOADS ON ROA~WAYS
FLUSH - PART 2

23F 0,149 0,006 1,222 0,id5 0,033 O.llO

24F* 0,229 0-043 1,550 0,288 0.029 0-058

25F 0,092 0.004 1.413 0,278 0,013 0,145

26F 0.179 0.029 2.404 0.437 0.0~9 0.~O0

*~27F 0,966 0,019 0,701 0-032 0.032

*.28F 0.249 0.042 0.436 O.O00 0.036 0.0!5

*’29F 0.q93 0.163 :3.465 0.O0O 0.107 0.019

*~30F* O.Oll O.bOs

**31F 0.294 0,193 0,752 0,00O 0,013 0,617

*.32F 0.305 0.345 0.559 0.000 0.012 0.030

33F 0.836 0.010 1.013 0.039 0.000

34F 0.352 0.015 1.564 0.032 0.000 0.32~

35F 0.062 0.000 0.083 0.022 0.010 0.103

36F 0.147 0.000 0.927 0.052 0.020 0.089

*’37F 1.627 0.664 1.418 0.000 0.09~ 0.III

*.38F 0,388 0.408 0,679 0.000 0.005 0.017

*’39F 0.003 0,006 0,162 0-032 0.013 O.02z~

**40F 0.003 0.000 0.258 0.032 0.01~ 0.017

**41F 3.386 0-000 0.~26 0.175 0.~09

42F 0.881 0.000 0.001 0.089 0.035 0.150

43F 0.903 0.006 1.018 O.OS3 0.014 0.204

~4F 0-836 0.006 1.139 0.134 0.01~ 0,160

* INDICATED S~b~PLES COLLECTED FOLLOWI.gG R~I.g
** IND!CaTeD S~MPLE~ ~RF CALCULATED ~LUES

A-98
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TABLE C-3 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 2

#/iqlLE ~ ~0 TO THE EX~ONEI~T

.q0 ¯ P04-P
,9 2 9 ~ 0 0

45F 1.0~5 0.009 0.8;47 0.22.7 0.066 0.103

z46F 1.11q 0-,336 2.146 0.2/43 0.0z-48 0.2z42

¯ *q7F O. 7z45 O. z459 1.371 0.032 O. !90 0.051

¯ .Z46F 0.167 0.153 0.405 O.O00 0.033 0.010

¯ *qgF 0.270 0.b35 1.093 0.032 0.075 0.035

¯ ,5oF o. lOO o.o~5 o.aao o.oaa O.OlS 0.006

5IF 1.267 0.035 0.845 U. i !3 O. lO~ 0.058

52F 0-72:4 0.031 0,7~5 0. la3 0.062 0.123

53F 1.372 0.026 0.066 O. O~.O u. 132 O. 196

54F O. 6z:7 0.077 0.262 0.0,’45 0.046 0.078

55F 0.396 0.011 0.12! 0.055 0;033 0.033

56F 0./453 0.023 0.468 0.020 0.012 O. 163

57F 0-201 O- 169 0.428; 0.009 0.000 0.07/4

5dF 0-165 0.017 0.3!’~ 0.009 U. OOz4 0-059

59F O. 2,q7 0.019 0.495 0.0!1 0.038 0-121

6<3= O. 11U 0-020 O. z45z4 0.009 0-005 0-069

¯ *,% I F 2..295 0.000 1.351 0.2,°.6 U. 177 0.077

¯ .62F 0.365 0.000 0.643 0.0O0 0.029 0.023

¯ .63F 0.091 0.000 0.091 O. Ot-)O O. 006. 0.06’-9

¯ *d,~F 0.131 0.O00 O. izl9 0. O00 0.009 0.0,38

¯ *55F J- ! 20 0." .... <,;- 1 o,,~ O. 000 O. 003 0.0;0

¯ -66F 0.256 0.039 O. 18;7 0.032 0.004 O. 147

I~JF, ICATED =#{,Ji~LES COLLECTED

A-99
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TABLE C-3    (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 2

#/~viiLE X    I0 TO    THE EXPO~ENT SHOWN
SAMP. TOTAL POI4-P NO 3-.W NO2-N KOELD. CL

NO ¯ PO/4- P .~
2 2 2 2 0 0

¯ .67F 6.057 0.000 1.625 0.097 0./417 0.175

¯ "68F 0. z418 0.000 0.5/43 0.097 0.023 0.032

¯ .69F 0.829 0.000 0.198 0.065 0.01.4 0.043

¯ *70F 0.305 0.000 0.227 0.065 0.013 0.097

¯ *71F 0.366 0.000 O. 178 0.032 0.015 0.054

¯ .72F 0./419 0.000 0.7465 0.097 0.013 0.091

73F 0.59z4 0.011 1.728 0.122 0,000 0. II0

74F 0.532 0.023 1.425 O- 143 0.000 0-008

75F 0.347 0.017 1.271 0.1/44 0.000 0.018

76F 0.0/41 0.002 0. I02 0.01/4 0.001 0.000

77F 0.198 0.006 0.556 0.105 0.017 0.021

7~JF 0.5/46 0.009 O. 263. 0.053 0.018 0.000

79F 0.862 0.203 0.697 0.0/47 0.051 0.000

80F 0.470 0.005 0.507 0.037 0.021 O.011

¯ .~8 IF* 0.026

82F 0.662: 0. lZ;l 1.620 0.031 0-035 0.035

~3F 0.592 0.020 1.824 0.0!3 0.123 0.002

,:3qF 0.250 0.007 0.030 0.025 0,00/4 0.000

~5F 0.355 0.020 0.621 0-061 0.039 0.000

~6F 0.113 0.005 0.106 0.019 0.009 O.00l

¯ "87F* 0.029

88F 0.~75 0.025 1.933 0.019 0.035 0.006

¯ I:~DICA’FED SA~.,~L.F,S COLLECTEDFOLLOWI~tG R~I.q
~:* I>~DIC~TEr~ SA~.~IPLE5 ARF CALCULATED ~ALUES

A- i00

R0027560



TABLE C-3 (CONTI~).      POLLUTANT LOADS ON ROADWAYS
FLUSH - P~RT 2

#/MILE X I0 TO THE EXPOnEnT SHOW~
5AMP. TOTAL PO4-P N03-~ NO2-N KJELD. CL

NO. POa-P N

89F 0.127 0-006 0.561 0,008 0.009 0.004

90F 3.080 0.098 a.850 0-134 0.131 0.000

91F* 0.704 0.044 3.873 0.073 0.044 0.000

92F 0.330 O.04a 1.357 0.049 0.015 0.000

93F 0.068 0.039 1.731 0.075 0.026 0.000

94F 0.423 0. I0~ 1.514 0.103 0-029 0.00!

95F 4.989 0.034 1.753 0.140 0, 121 0.410

96F 3-180 0.009 1.156 0.083 0.065 0.131

97F 5.562 0.039 1.515 0.046 0.052 0.076

98F 1.365 0.004 0.622 0.069 0.013 0-0!3

99F 0.675 0.007 0.46£ 0,064 0.022 0.000

100F 0.544 0.007 1.178 0. I17 0.028 0.000

IOIF 0.286 0.052 0.591 0.056 0.019 0.000

**I02F 0.793 0.000 0.554 o.ooo 0.033 0.025

**I03F 0.372 0-000 1.476 0.032 0.023 0.013

**lOaF 0.380 0.063 1.260 0.000 0.029 0.018

I05F 1.572 0.000 1.426 0.203 0.040 0.000

106F 0-545 0-025 0.867 0.076 0.017 0.O00

107F 1-090 0.182 2.922 0.~44 0.033 0.066

108F 0.535 0~059 1.228 0.265 0.030 0.005

109F 0.363 0.035 0.285 0.017 0.018 0.010

IIOF 0.380 0.013 0.380 0.034 0.025 0.000

* INDICATED SAMPLES COLLECTED FOLLOWING RAIN
** INDICATED SAMPLES ARE CALCULaTFD U~LUES

A-IOI

R0027561



TABLE C-3" (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 2

#/MILE X 10 TO THE EXPONE:~T
SAMP ¯ TO TAL PO 4.- P NO 3-d ,WO 2- f~ .-( d EL D. CL
dO. PO z4- P

2 2 2 2 0 0

IlIF 0.437 0.032 0.632 0.028 0. OPZ4 0.000

llaF 1.589 0.007 0.295 O. 178 0.075 0.067

II3F 0.38~ 0.004 0.475 O. lZ43 0.031 0.031

llZlF 0.~42.5 "0.007 1.113 O. !62 0.035 0.106

llSF 0.336 O.00q 0.555 0.09i O.01~ 0.035

II6F 1.669 0.018 I ¯ z123 O. 192 0.070 0.0?5

lI7F 0.946 0-047 0.571 0.1’92 0.04"/ 0-0!9

IISF 0.39/4 0-016 O* 6P-~ 0.064 0.033 0.015

II~F O. 5z45 0.033 1.714 O, i71 0.056 0.067

120F 0,200 0.032 1.335 O. 121 0.021 0.063

121F 0.199 0.020 1.085 0.04/’ 0.030 0.040

122F 0.239 0.010 0.627 0.075 0.030 0.060

123F 0.017 0.023 0. 1,~6 0.015 O,Oll 0.006

18ZtF 0.395 0.015 0.372 u. uq~. 0.02.3 0.923

125F 0.302 0.02,3 0.232 0.057 0.023 0.062

126F 0. z~06 0.03/4 0.660 0.056 0.025 0.076

127F O.Z;40 0.055 0.018 0.080 0.027 0.073

INDICATED S~’#PLES COLLECTED FOLLOU~i,~G RAIN
¯ ~’ I~DIC~TED SAMPLES ARE C~LCOLaTFD

A-102

R0027562



TABLE C-3 (CONTIIqlYKD).     POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 3

.5 ~MP ¯ ~ETH0. .~-PA~. ;~SBEST0 5 FECAL FECAL C.~ CR+~
XIO ¯ C01. I F0 Fd..l S TREP

#/MI #/t~i I FBRS/MI 0AG./MI OHG.IMI

XIOEXP-6 KIOEXP-6 XIOEXP-6 XI0EXP+2

¯ ,IF 0.012 0.000 0.0 O.0 0.0 ---

¯ *2F 0.001 0.000 1149.5 0.0 0.0 ---

¯ *3F 0.002 0.000 0.0 0.0 0.0 ---

¯ *4F 0.010 0.008 57. ! 0.0 0.0 ---

¯ *SF 0.006 0.005 111.9 0.0 0.0 ---

¯ *6F 0.01S 0.009 ~.7.6 0.0 ---

7F 0.218 0. 198 0.0 135.0 0.0 0.O00 0.00

~F~ 0. 154 0. 131 --- 6.9 0.0 0.000 0.00

9F 0.156 0.!32 15.0 z13.O 0.0 0-000 0.00

10F 0.0~; 1 0.065 z42.6 11.5 0.0 0.000 0.OO

IIF* 0.090 0.067 33.3 14.7 0.0 0.000 0.00

12F 0.161 0.154 15.0 44.5 1.0 0.000 0.00

13F 0.156 0.106 30.0 Z~l.4 2.1 0.000 0.00

¯ *I4F 0.141 0.124 863.5 0.0 0.0 ---

¯ *I 5F* 0.061 0.042 --- 5. I 0.0 ---

¯ *I6F 0.167 0.156 0.0 II0.6 O.O ---

¯ *I7F 0.230 0.200 222.2 0.0 0.0 ---

¯ *ISF* 0.169 0.157 --- 0.0 0.0 ---

¯ *I9F 0.~20 0.198 621.5 0.0 0.0 ---

¯ *P.OF 0.256 0.231 0.0 76.0 31.zl ---

21F 0.233 0.188 90.9 0.0 0.0 0.000 0.00

22F 0-085 0.057 52.0 1.0 0.0 0.000 0.00

¯ I:\IDICATED S~PLES COLLECTED FOLLOWI:qG
¯ * INDICATED S~:MPLES ~HE C.nA.CULATED UALUES

A-103

R0027563



TA~BLE C-3 (CONTINI/ED).     POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 3

S~,:P. PETR0 ¯ ~-PA~i. ~SBFSTO S FEC~.L FEC~.L C-~7~0 ¯ COL I F0 P~M STR~P

XIOKXP-6 X 10EXP-6 XIOEXP-6 XIOEXP+2

~3F 0.099 0.058 ~32.4 4-2 0.2 0.000 0.00

2~F~ 0.186 0.~9 --- 0.6 0.0 0.000 0.00

25F 0.094 0.053 52.0 0.0 0.0 0.000 0.00

26F 0. ~29 0-0?6 84.~ 0.0 0.0 0-000 0.00

¯ ~27F 0.376 0.297 0.0 0.0 50.6 ---

¯ *28F 0.I17 0.095-- 0.0 0.0 21.2 ---

¯ ~29F 0. 148 0. i 16 39~.0 0.0 19.6 ---

**3OF* 0. 191 0. 163 50.2 0.0 54.2 ---

¯ *31F 0. 154 0. 133 0.0 0.0 25.9 ---

¯ .32F 0. ~35 0.074 59.0 0.0 94.3 .......

33F 0-039 0.030 29.7 ~08-3 58.3 ---

3aF 0.079 0.036 ~3.7 137.2 ~.6 ---

35F 0.026 0.02~ I~.8 86.6 ~.7 ---

36F 0.067 0.036 6.$ 8.3 ~0.0 ---

¯ .37F 0.266 0.2~6 2076.7 0.0 79.0 .......

¯ ~38F 0.075 0.062 425.6 0.0 0.3 ---

¯ .39F 0-0~I 0.068 ~22.8 0.0 0.2 .......

¯ *40F 0.093 0.079 256.3 0.0 0.0 ---

¯ ~41F 0.756 0.438 29359.7 0.0 938.~ ---

42F O. 105 0.09~ ~01.9 0. I 3.6 ---

43F 0.115 0.077 70.0 1.5 ~.6 ---

4~F 0.095 0.037 52.5 2.5 0.8 ---

INDICATED SAMPLES COLLFCTED FOLLOWING ~IN
~ INDICATED S~PLES ARE CALCULATED ~ALUES

A- 104

R0027564



TABLE C-3 (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
FLUSH - P.IRT 3

S~P ¯ PETR0 ¯ ~’~- PAF~ ¯ ASBEST0 S FECAL FECAL C,q CR+ 6
~0 ¯ COLI F0 H{,i STKEF

#/M! #/MI FBRS/~,~ l ORG./~I O~G./MI #/MI
X 10EXF-6 XIOEXP-6 KIOEXP-6 XIOEXP+2

45F 0.346 0.262 76.5 0.4 0.9 ---

46F 0. P~32 0. P~28 494.7 5.2 7.7 ---

¯ *47F 0,44! 0.414 8843.3 0.0 289.3 ---

¯ .48F 0.106 0.009 1078.0 0.0 21.5 ---

¯ *49F 0-196 0.137 i793-i 0.0 3~.3 ---

¯ *50F 0.070 0.050 9~9.9 0.0 8.8 ---

51F 0.549 0.472 0.0 t~.4 $.8 0.000

52F O. 520 0. 345 0. i le. 9 5.3 ---

53F 0.557 0.~06 265.8 0.0 16.~ ---

54F 0-311 0.228 0.0 0.0 5-3 ---

55F 0.260 0.220 65.0 27.5 15.~ ---

56F 0.295 0.126 2691.0 15.0 5.5 0.000

57F 0-136 0.069 551.6 /4.z! 1-2 ---

58F 0.069 0.055 249.4 2.7 0.6 ---

59F 0. 165 0.088 748.3 9.0 6.9 ---

60F 0.034 0-022 0.0 2.8 6.6 ---

¯ ,61F 0.854 0.683 1975. I 0.0 34.7 ---

¯ *6P:F 0. 160 0.073 881.5 0.0 I00.7 ---

¯ "63F 0.036 0,031 0.0 0.0 0.~ ---

¯ "64F 0.049 0.036 474.4 0.0 29.8 ---

¯ "65F 0.049 0.034 593. I 0.0 1.0 ---

¯ "66F 0.105 0.102 ~413.9 0.,3 9.2 ---

¯ I-WDIC.~FED S~.MPLES COLLECTED
¯* IAIDiC;~TED SAMPLES ~E C~LCUL~TFD

A-105

R0027565



TABLE C-3    (CONTIND’ED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 3

SAMP. PETR0. N-P~. A~ESTOS FECAL FECAL C.W CR+6NO ¯ COL I F0 Fd’i S TF’. EP

X10EXP-6 X10EXP-6 X10EXP-6

¯ .67F 1 -361 0.700 0.0 0.0 59.a .......

¯ .68F O. 145 O. 11£ 0.0 0.0 1.:9 ---

¯ "69F 0.099 0.081 13~a.0 0.0 a.l ---

~70F 0.0~8 0.074 0.0 0.0 0.7 ---

¯ *71F 0.0~2 0.063 J.O ~J.O ~.6 ---

¯ ~7~F O. 15~ 0. ~36 925.9 0.0 0.0 ---

73F 0.172 0.154 0.0 4.8 0.4 ---

"TaF 0.160 0. 13/~ 909.4 0.0 1.9 .......

?SF 0. 12~ 0.071 0.0 ’0.0 0-0 ---

76F 0.023 0.010 0.0 0.0 0.0 ---

77F O.139 0.118 Aa~.6 0.0 0.3 ---

7bF 0.366 0.169 0.0 0.0 7.6 ---

?gF O. ~(; 0.319 I,~96.6 13).0 ?.8 ---

50F 0.ii0 0,119 0.0 O.0 0. I 0.0OO

¯ *~IF~ 0.622 0.509 ---

52F 0.333 3.251 0.0 0.0 0.0 ---

~3F 0-600 0.53,~ 0.0 0.0 0.0 ---

t:4F O.!la 0.10,:i 0.C 15.1 3.7 ---

85K 3-2~I 0.199 0.0 0.d 80.n ---

36F 0-050 0.0z13 165. I O.O 0.0 (]. 0O0

~SF 0-065 0.081 0-0 0.0 0.5 ---

a I,’$LICATED SA,*,PLE5 COLLFC]FD YOLLO;:I,.IG
¯~ I.’~UIC~ED 5AI.IPLES %ri7; C~LCUL:¢,’IFD ~RLrJFS

i-106

R0027566



TABLE C-3 (CONTINUED).      POLLL"fANT LOADS ON ROADWAYS
FLUSH - PART 3

SAI’~P ¯ PETR0 ¯ ~- ~Aii. ASHE ST0 S FECAL FECtZL CN CR+6
:q0 ¯ COL I F0 F~~. STREP

#/MI #/MI FBRS/MI ORG./MI ORG./MI #/MI #/MI

XIOEXP-6 ;~. 10EXP- ~, XIOEXP-6 X 10EXP+~

89F O. ! I~ 0.089 166.3 0.0 0.0 ---

90F 1.180 1.055 95P_1.z; 0.0 0.0 ---

91F* O. 3z;9 0.311 0.0 0.0 0.0 ---

9~F 0. 153 0.092 0.0 0.0 0.0 0.000

9SF 0. 14~ 0.095 0.0 0.0 0.0 ---

9~F 0,090 0.080 O.0 0.0 0.0 ---

95F 0.580 0.561 1555.9 0.0 6.1 ---

96F 0.138 0,067 1101-0 26.5 8.3 ---

97F 0,311 0o180 770.7 6521-0 0,0 ---

95F 0.038 0.037 0.0 $.~ S0.£ ---

99F 0.197 0-128 0.0 i~3°~i.0 1,8 ---

IOOF 0.1/4’9 0.14~ 0.0 0.5 I./4 ---

101F 0.030 0.058 0.0 68. I 0.0 ---

m*10~F 0.~6~ 0. 146 359a. 3 0.0 0.0 ---

¯ ,I03F 0.158 0.118 9~8.5 0.0 0.0 ---

¯ ~I Olaf 0.069 0.065 651.5 O.O Q.7 ---

105F 0.277 0.277 3070.0 188.9 ~0.z’ ---

I06F 0.083 0.061 959.0 0-0 0-9 ---

I07F 0. 165 0. 149 0.0 0. ? ~.6 ---

I08F 0.170 0,099 1151.0 0.0 51.7 ---

109F 0.058 0.0~8 0.0 0.9 28-8 ---

IIOF ’3.117 0.066 7/48-0 7.6 19-4 ---

¯ I.~DICATED S~,=PLES COLLECTED FOLLOWI.;~
¯ * !NDIC_~.~ED SAi~iFLES ARE CALCUL~.’f~D <;~LUFS

A-107

R0027567



TABLE C-3    (CONTLNUED). POLLb~TkNT LOADS ON ROADWAYS
FLUSH - PART 3

IIIF 0-122 0.122 0-0 1-3 5.1 ---

II2F 0.3bl 0.201 [72b.0 O.0 4.2 ---

II3F 0.090 0.094 264.0 0.0 0.5 ---

!I~F 0.i13 0.106 0.0 O.S 1.0 ---

IISF 0.090 0.067 ~6N.0 1361..~ 57.0 ---

116F O.33~ 0.33~ --- 0.0 5~-6 ---

Ii7F O.169 0.£21 --- 0.0 ~3.~ ---

II6F 0-139 0-139 --- 0.0 ~7.5 ---

119F 0.~3 0.134 --- 0.O 0.0 ---

I~0F 0.I~7 0.137 --- 1.4 29.0 ---

121F 0.~09 0.!69 --- ~5~0,2 15.1 ---

122F 0.I00 0.070 --- 76q.3 109.8 ---

I~3F 0.062 0.041 --- I-~ 13.2 ---

iazlF 0.132 0.116 --- 193.5 17.6 ---

I~5~ 0.12~ 0.116 --- ~3~.7 ~i~.8 ---

I~6F 0- i01 0.093 --- i’I.~ I~.6 ---

187F 0.110 0.110 --- 14.6 1~55.~ ---

* I.JD!C~TED SAMPLES COLLECTED FOLLOWING
** !~DIC~TED SA:~LES APE CALCULATEF,

A-108

R0027568



TABLE C-3 (CONTINUED). POLLU~ANT LOADS ON ROADWAYS
FLUSH - PART 4

~/MILE ~ I’0 TOTHE E~PO~F.,~[ 5HO~.q

SA~P. LEAD CH~OMI UM COPPE~ .ql CKEL Zl2~C    MF~.CU~Y
~0. 3 xi 4 4 ~ 7

**IF /~ I0 6 5 ....

**2F O I 3 2 ....

*~3F 0 I I l ....

*~5F 0 1 ~ 1 ....

7F 69 7 1~ a3 11~ 0

6F* ............

9F 6        11          ~         3       a6         0

10F 6 ~ ~ 5 35 I 17~

IIF* ............

I~F 16 11 i1 13 115 1101

13F 15 13 1~ 13 6K 0

~I4F 31 11 8 6 55 --

i!l6F 4~ 14 77 2a 88 --

**I7F Bl 14 2~ 7 lal --

**16F* ............

**IgF 51 10 9 ~ ~ --

**fiOF 58 20 ~I 11 5~ --

~IF fi6fi 15 ~0 a5 2~ O

2~F 95 4 7 1~ 76 0

* INDICATED S~MPLE5 COLLECTED FOLLOWI~G A~I~q
** I~DIC~TED S~PLES ~AE C~LCULgI’ED ~LL, KS

A-109

R0027569



TABLE C-3 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 4

-J0.          3            ~              4             4           /,             7

~3F 77 6 8 ! i £ 1 550

2. z~ F ~ ............

25F 37 5 5 7 .,’41 0

26F 57 7 i,1. 13 58 0

:’~27F 37 J3 7 17 6/, --

*’28F i 1 33 £ ._’5 z~3 --

~*2’~F id 20 3 6 ~9 --

~SOF* ............

~31F IJ ~9 ~ 8 27 --

*.32F 12. 3b 3 8 I 7 --

*.33F 54 ta 15 5 41 --

**3~F 1 z~ 2 t 1 3z; --

*~35F "/ 5 2 1 3 - -

*.36F 5 8 1 2 -9 --

,** 37F ~65 40 37 21 140 --

*.38F 36 7 87 q 27 --

*.39F z~ I 7 4 3 2’--9 --

**40F 19 20 10 16 39 --

**z4. 1F 271 353 162 107 152 --

** z-I 2F 9_25 15 14 1 1 78 --

~-43F 125 I~ 26 ii 73 --

**a__4 F 399 53 81 47 176 --

* INDICAi’ED S.~!PLES COLLECTFD FOLL0’,-}I,WG RAIN
** INDICATED SA:,:PLES Aide CALCUL/~TED UALUES

A-f10

R0027570



TABLE C-3    (CONTINUED).      POLLLr~A]qT LOADS ON ROADWAYS
FLUSH - PART 4

¯ ~45F 9~ 16 8 13 38 -"

¯ .46F 233 29 19 22 87 --

¯ .47F 23 45 6 1fi 24 --

¯ *4dF 6 20 2 5 17 --

~*agF 23 24 9 7 24 --

¯ *50F 3 I0 I 9 II --

¯ *51P 26 20 37 20 75 --

m’53~ 17 7 9 18 34 --

¯ .54~ 6 5 5 8 15 --

¯ .55F 4 2 I 4 8 --

¯ .56F 6 6 3 5 12 --

¯ ~57F 9 2 2 3 30 --

¯ *5SF 6 2 67 3 25 --

¯ .59F 13 4 2 2 23 --

¯ ~60F 2 5 2 7 27 --

¯ ~61F 4 13 1 2 6 --

¯ .62F 6 18 4 13 21 --

¯ .63F 4 3 l I 2 --

¯ ~6aF 2 9 I 2 5 --

¯ .65F 3 4 i i 5 --

¯ .66F 2 7 I 3 II

I~DIC~TED S~MPLES COLLECTED FOLLOWING
INDICATED S&MPLES A~E C~LCUL~TED UALUES

A-Ill

R0027571



TABLE C-3 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 4

#/MILE H I0 ~ THE E~I~O~E~[
SAMP- LEAD CMRO~U~’~ COPPE~ NICKEL ZInC M~CUR~

NO. 3 ~ ~ ~ 4 7

¯ .67F ~78 ~99 63 6~ 133 --

¯ ~68F 9 30 4 16 ~3 --

¯ ~69F 7 27 a 5 i0 --

¯ ~70F 7 21 2 5 12 --

¯ *71F 7 I6 4 4 10 --

¯ ~72F 6 15 a 7 ~0 --

¯ ~73F 162 26a 1’9 51 55 --

¯ ~74F 44 I14 6 35 20 --

¯ ~75F 50 90 9 31 H6 --

¯ ~76F 92 118 7 30 2~ --

¯ .77F 53 162 11 46 37 --

¯ .78F ~I 58 4 17 16 --

�.79F 3 8 3 4 ~ --

¯ *80F 10 30 a % e5 --

¯ .82F 8 22 2 6 19 --

¯ .83F- 2’ 5 ! 2 ~2 --

¯ *8~F 179 342 22 67 69 --

¯ -85F 8 12 8 4 L3 --

¯ .86F 11 18 2 8 10 --

¯ ~87F* ............

¯ .88F 11 18 2 5

¯ I~DICATED SAN~LE5 COLLECTED FOLLOWING
¯ ~ I~DICATED SAIV~PLE5 .&RE CALCULATKD

A-If2

R0027572



TABLE C-3 (CONTINUED). POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 4

~IMILE X I0 70 ~H~ ~X~OI~T SHObA
S~d,:P .-     LEAD     CM~OM I UM     CO>PE~     .Jl CXEL     7-I ~C     elKRCURY

:JO. 3 4 4 a /4 7

**~gF 5             7             1             E          15           --

**90F 34 305 22 96 70 --

**91F* ............

*.92F 7 44 5 16 la --

*.93F I0 35 4 9 la --

*.94F 5 45 7 12 6 --

~’95F 14a iii 25 3~ 59 --

*.96F 7 7 1 2 6 --

*.97F 3 2 0 I 1 --

~*~gF 15 28 a £ iN --

**I00F 3 la 1 3 6 --

*elO2F 22 35 5~ I0 23 --

~*103F 3.6 Ig ~ 5 13 --

~*lOaF I0 II 7 4 7 --

~*IOSF 151 99 7 29 45 --

**I06F I01 7~ 6 20 2~ --

*~I07F ~7 53 5 i£ 22 --

**lOaF 107 92 9 52 203 --

**I09F 77 63 ii 16 50 --

* ii~mlC~TEL 5~e[PLF~ COLLFCTFD FOLL0~IJG iAl.J

A-If3

R0027573



TABLE C-3 (CONTINUED).      POLLUTANT LOADS ON ROADWAYS
FLUSH - PART 4

A-If4

R0027574



APPENDIX D

STATISTICAL AI~.ALYSES AND PLOTS OF SAMPLE DATA

Di~YWTLO/%D    (~}ERT) US. AXLFS    (HOE7-)
LB/MILE

0-00 60000.00 120000-00 lb0000.00 2z40000.00 300000.00

+ ÷ + + ......... +

600.00 + ¯ "

520.00 + ¯                                                                   ¯o

a_a0.00 + ¯ * ¯

360. O0 +¯ ¯

280-00 ÷ ¯ * ¯

P~O0.O0 + ¯ "

40.00 + 2* 2*2 * 2 *3    *** ¯

O.OD 60000.00 120000.00 ISO000.O0    2aO000.O0    aO0000.O0

LB/MILE = /43.9218710000 + 0.0001669014 X XUALUE

LINEAR CORRELATION COEFFICIE~IT= 0. 182

T= 1.7655

:J= 93

A-II5

R0027575



LIT"f~R

0.00 60000.00 120000.00 160000.00 2nO000.O0 3130000.00

240. O0 + ¯

208.00 + .

176.00 + ¯

I/4zl. O0 + .

112.00 + ¯

80.00 + ¯
-

/-18.00 + .*                  2 -*                                               .

16.00 + .*
--

0.00 6000’5.00 120000.00 150000-00 2/40000.00 3r’~0030.00

L~/~IL~ =     2g.56~7700000 + 0.00001721r~5 x XV~LUE

LI.~E~A CO.’-~f~ELg_fI,’.?.’~ COEFFICIE.iI= 0.035

T= 0.3._,0 6

A-II6

R0027576



VOLSLD_~L0.qD CVE~T)     ~]S. AXLES CHORZ)

0.00 60000.00 120000.00 180000.00 2~40000.00 300000.00

240. O0 + ¯                                                                       "

208.00 + ¯
@

176.00 + ¯                                                                       "

14z4.00 + ¯                                                                "

80.00 + ¯ "

4~.00 + ¯ "

16.00 + 37 * **3 /4z4 * /422 2    :~ *2

0.00 60000-00 120000.00 lgOOOO.O0 2/40000.00 300000.00

Ln/MILF =     16./4911500000 + -0.000026/4#-06 X XgALUE

LI.~Em.H COi~.E~EL~TIO~q COEFFICIE.~T=-O.070

T= -0 ¯ 6729

.~= 9 3

A-If7

R0027577



BODLOAD    (UERT) US. AALE5 (HORL)
LB/MILE

0.00 60000.00 120000.00 180000.00 2a0000.00 300000.00

7.20+ ¯ .

6.24 + ¯ * .

4.32+ ¯ ¯

3.36 + ¯ .

2.40 + ¯

0.48 + 3P-    4 5      24     ~.* **                                  .
- 22     2*    ~ 49 **3** 2    2

+ ......... + ......... + ......... + ......... + ......... +

0-00 60000.00 120000.00 180000.00 240000.00 300000.00

LB/MILE = 0.4332856200

LI,~EAB, CORRELATI0:.; COEFF!CIEX~T= 0.030

T= 0 ¯ 2800

A-If8

R0027578



CODLOAD (VERT)    55. f~XL.--.F_- (HOP&)
LB/.~I LE

0.00 60000.00 120000.00 l~.0000.O0 ~z~0000.00-.. 300000.00

+ ÷ + ....
IZ44.00 + ¯ *

12~. 60 + ¯ ¯

!05.60 + ¯ ¯

~o/40 + ¯

67-£0 + ¯ .

/4~. O0 + ¯ .

28.80 + .* ¯ 2 .

9.60 + 2* *23 ;~ 2 3d -.**322

0.00 60000.00 120000.00 l~JO000-O0 2/40000.00 300000.00

LB/MIL£ =     19.0750~490000 + -0-0000L157gll X XUALUE

LI~EAK COKS.ELATI’,_]_~ COEFFICIE.4T=-0.

T= -1.3516

~I=     88

A-If9

R0027579



TeTAL DUST & DIRT

DRY~TLOAD (VERT)         VS,                             AXLES
LB/MILE

0o00 60000.00 120000.00 180000.00 240000.00 300000.00

÷.... ..... ÷ ......... ÷ ......... ÷ ......... ÷ .........
tS00.00 + ¯

1560.00 + ¯                                                         ,.

1320.00 + ¯                                                                .

!080.00 + ¯                                                                   .

840.00 + ¯ , ,
- o * * * o

600.00 + ¯                     ,                                       ¯

360.00 + ¯ * * 2 .

-2.8, 2 3* .
- ~3 223 * 3 ¯ , , .

120.00 + 3 2 2 43 .
" 5 ¯

0.00      60000.00 120000.00    180000.00 240000.00 300000.00
,t

LB/MILE = 96.0268380000 + 0.0023848895 X XVALUE

LINEAR CORRELATION CQEFFICIENT= 0.597

T= 7.0967

N= 9 3

A-120
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DUST & DIRT

VOLb’IqELeAD (VERT)         VS,                             AXLES (HOP.Z)
L.B/M Z

0,00 60000,00 120000.00 180000.00 240000.00 300000,00
4. ......... 4- ......... +

420,00 + ¯ *o

364¯00 + ,¯

308.00 + ¯ -. "

252,00 + ¯ "

I~6.00 + ¯ , ,

140,00 + , 2 ,

84-00 + * ** 2 * "

- 22 224 * 2 . .     , ¯21.00 + 2 * 2 4.

0o00 60000¯00 120000¯00 180000¯00 240000¯00 300000¯00

LBIMILE = 26.7195530000 +     0o0006333310 I X~ALUE

LINEAR CORRELATION COEFFICIENT= 0,612

T= 7-38~5

~= 93

A-121
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Lk~/~ I LE

0.00 60000-00 1~0000.00 180000-00 2/40000.00 300000.00

IU~.UO + ¯ ¯

93.60 + . ¯

79.20 + ¯ ¯

36.00 + .* * 2 22 * ¯
- o* * * * *

21.~0 + ¯ ¯ ~ "~, ¯ ¯ ¯

-2.7 ¯ ¯ 7. ¯ ¯ ¯
- 3~ 225 * 4

7.20 + 2 ¯ ¯ 2~ .

0-00 60000.00    120000.00    180000.00    $40000.00    300000.00

L~/L,i I L~ = 10.0441880000 +    0.0001205068

LIN£A~ C05~KL~TIO.~ COSFFICIF.4T= 0-502

i= 5 ¯ ~351

N= 93

A-122
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BC~LOAD (9"ERI)    VS. AXLES (HORS)

0.00 60000.00 120000.00 15:0~,.,0.00 240000.00 300000 O0

÷ +

6.00 + ¯ "

5.20 + ¯ "

q .Zl0 +

3-60 + ¯ ¯

2.~0 + ¯ ¯

2.00 + ¯ * * * ¯

1.~0 + ¯ * 2 ¯ ** * ¯
- 33 ~** * * 2~ * ~ ¯

-2.4. 2 **2 * ¯
O. 40 + 2- ** 2. ¯

3

o.oo 600oo.oo laOOOO.OO 18oooo.oo 24oooo.oo 30oo0o.oo

LB/W~ILE = 0,5650034300 +    0,0000054341 A XUALUE

LIQUEUR C0~RELATION COEFFICIENT~

T= 5.8675

a= 93

A-123
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TOTAL DUST .~    DI~T

CODLOAD ( L~E£I" ) L~S. AXLSS

0.00 60000.00 120000.00 180000.00 2,~0000.00 300000.00

98.80 + . ¯

83°60 + o

68.40 + . .

53.,.u + .                       **

- "* * 22* .
38.00 + ., .

¯ ¯

55.80 + *4* , , , ¯

- ¯ * 2 ** "
7.60 + z4 2 2* "

0.00 60000.00 !20000.00 ISO,D00.00 240000.00 300000.00

LB/MILE =     Iz4"6379690000
+    0.000127?~516:4

LINEAR C0fiRELATION C0~FFICIF.,iqT= 0.43a

T=    4-6003

N= 93

A-124
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GHE#.SELO ~D    (UEHT) VS. ~XLFS

0.00 60000.00 120000-00 igO000.00 240000.00 300000.00

12.0D + ¯ ¯

10.40 + ¯ ¯

8-80 + ¯ ¯

7.20 + ¯ * ¯

2.40 +2~3 * * .

0.80 + ¯ 2 .

+ ......... ÷ ......... + ÷ +

0.00 60000.00 120000.00 !60000.00 240000.00 300000.00

LP/~’~ILE = 1.73.4"1831000 + O-000Ol51gl6 ,’,

LI~gE~i-: COIihELATIo.,] COEFFICI~’Nr=0.503

T= 5-6332

125
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’I"OTaL DUST B DIRT

I’OTALPO4LD CVERT) US. AXLES (HORE)LB/’.’~ILE X IOEX.P+2 "

0.00 60000.00 120000.00
180000.00 fi40000.O0 300000.00

z4~.O0 + . - ........ + ......... +

36.a0 + .

30. ~0 + .                                                                          .

-

19.60 + . ,, , .

14.00 + . ~ , .

8.40 +~., ~ ,       ¯ #                                     .

~.~0 + 44 #, 3~ "

0.00 60000.00 120000.00 180000.00 2~0000.00 300000.00

L~/:~IL£ =       0.0~0.7208770 +    O.O00001aall X X~aLUE

LI ~n~ CO~RELq~IOq COEFFICIEN~= 0.635

7,537~

A-126
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1:ITAL DUST & DIRT

0RTHOP04LD (VERT) ~$. AXLES (HORZ)
LB/MILE X 10EXP÷2

0,00 60000,00 19.0000,00 180000,00 240000,00 300000.00

6°00 ÷ ¯

5,0-0 + , ¯

4-40 + . ¯

3-60 + . ¯

=Z-80 + . ¯

~-00 + . , , ¯

-262. *23 2*89 **44 ,        ,

0.00 60000.00 120000.00 180000.00 240000°00 300000.00

LB/MILE = 0-0058083712 +    0-0000000431 X XVALUE

LINEAR CORRELATION C@EFFICIENT= 0. I67

T= 1.6134

N= 93

A-127
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TOTAL DUST & DIRT

NO 3LOAD � VERT)    VS. AXLES

0~00 60000*00 120000-00 180000.00 240000.00 300000.00

7.80 + ¯ .

6.76 + ¯ .

5.72 + ¯ * .

4*68 + ¯ ,.

0.52 ÷ * *3 , .

0o00 60000.00 120000.00 180000.00 240000.00 300000.00

LB/MILE ffi 0.0225624330 + 0.0000001890 X XVALUE

LINEAR CORRELATION COEFFICIENT= 0.~23

T= 4.4561

N= 93

A-128
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TOTAL DUST & DIRT

N02LOAD (~E~T)    VS. AXLES {HOHZ)

LB/MILE X 10EXP+~

0,00 60000.00 120000,00 180000.00 240000.00 300000.00

1.20

1,04

0.88 + ¯ ¯

0.72 + ¯ .

0.56 +

¯

0-40 + ¯                                                                                              .
,

-

0.24 + .* * ~     *~ , .
-
-~.~ ~ ¯ ~ ¯ , .
- *~. * ~* * 5 * ¯ .

0.08 + *5* * ¯ ¯ ¯ ¯ ~ , .
- 4, 3,, ~ .

0.00 ~0000.00 1~0000.00 180000.00 ~0000.00 300000.00

LB/~ILE ~ 0.001~11~0~0 +    0.0000000~ X ~LUE

LI~E~ ~EL~TIO~ COEF~ICIE~T~ 0.3~0

T= 3

A-!29
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TOT~L DUST & DIRT

TKNLOAD (VERT) VS. A~ES CHORZ)LB/MILE

0,00      60000.00    120000,00 180000,00 240000,00 300000.00

0.48 + .

0.42 + . , .

0-35 + . " .
- .
- . * , °

0-29 + . . .
-o 2, *

*
0o22 + .                     **

-o             .             **
*0,         .       **       **
*- . , **

0.16 + ¯ , *
*

.
-2-3 3* 2 ¯ *
- *3, 2 2 , ¯
- ** . ¯

0.10 + -2 , 23 , , ¯
- 3 ** , .
-- ~ ** ¯
- 3* * *2 , ¯

0003 + , 2 , .
. *

0o00 60000.00 120000.00 180000.00 240000.00 300000.00

LB/HILE = 0-1164142600 +    0-0000003716 X XUALUE

LINEAR CORRELATION C0£FFICIEJ~T= 0.250

T= 2"4651

s=
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TOTAL DUST & DIRT

CHLORIDELD (VERT) VS. AXLES (HORZ)
LBIM I LE

0,00 60000,00    IR0000.00 180000.00 240000,00 300000.00

1.80 + * ..

1-56 + ¯ * .

1.32 ÷ ¯ ¯

" * * *o

!.08 + ¯                                                                          .

0.8~ + ¯ * * .

- ¯ * , .

0.60 + ¯ ¯ .
- . , ,
- . , ¯ ,
-0 ,~ ,

0,36 + ¯ *2 * **    * , .
" ** 3 ** *
-2.* 2 * * *5 ¯ 2 .
- -2     * 43 * * .

0.12 + 39** **3* * 2 .
- 7 *3 * .

0.00 60000.00 120000.00 180000,00 240000,00 300000.00

LB/MILE =     0-0624241290 + 0,0000021962 X X~ALUE

LINEAR CORRELATION COEFFICIENT= 0-547

T= 6-2252

N=    93
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TI~TAL DUST & DIRT

PETROLOAD (VERT) VS. ,AX~.ES (H01~)
LB/MILE

0,00 ~0000.00 120000,00 ~80000.00 240000,00 300000,00

4-80 +

4- 16 + ¯

3-52 + ¯ *

2.88 + ¯

0.~ + ** ~ ,3 , , ¯
- ~ * ~ **~ .

0.3~ + ¯

@ I ~ .... 4 4

0.00 60000.00 l~0000.00 150000.00 ~40000.00 300000.00

LBt~ILE = 0-838078~500 +    0.0000085206 X XU~UE

LI~ CO~ATZ9N C~EFFICI~T= 0.573

T= 6*6758

~ 93

A-132
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DUST & DIRT

PARAFFINLD (VERT) VS- AXLES (HSRZ)
LB/MILE

60000.00 120000-00 I80000.00 240000.00 300000.000.00

4-20 + ¯

3.6~ + * ¯ ¯

3.08 + ¯ * ¯
- ¯ * * ¯

2.52 + - * ¯
- ¯ * *

,
- . * * *

1.96 + ¯ * * 2" ¯
- . * * ¯
- . * * * ~

1.40 + .* *~ ¯
- .3 E * * *
- .~ ¯ ¯ ¯ .
-~.2 , ** ¯

0.8~ + .3 ~ * * 34 * * ¯
- , R ¯ ¯ ¯
- 2 * * ~3 ¯
- , ,~ ¯

0.EB + ¯ ¯

0.00 60000.00 I~0000.00 180000.00 2~0000.00 300000.00

LB/MILE = 0.7036555~00 +    0.000005~03 X

LINEAR C0~ATI0~ COEFFIC~ENT= 0.~9~

~=

A-!33
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TOTAL DUST & DIRT

ASBESTOSLD CVEHT) VS. AXLES CHORZ)
FIBERS/MILE X 10EXP-6

0.00 60000.00 120000.00    180000.00 240000.00 300000.00

480000.00 + ¯

416000.00 + ¯

352000.00 + ¯ .

288000.00 + ¯

224000.00 + ¯ , ¯

160000.00 + ¯

96000.00 + ¯                     ,     ,                                ¯

- ., ** * *
- . * , .8

32000.00 + 25* 3 4*     3* 2 * ¯ , .
- 82     22 * 2*59    2** * ¯ , .

0.00 60000.00 120000.00 180000.00 240000.00 300000.00

FBRS/MILEffi -4812.0518000000 +    0-3862825000 X XV~UE
x 10E~-6
LINEAR C81RREI.ATION C@EFFICIENT= 0-415

T= 4.1267

N= 84

A-134
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° DUST & DIRT

RUBBERL~AD (VERT)         VS.                             AXLES
LB/M I LE

0,00      60000.00 120000,00 180000.00 2ZiO000¯O0 300000,,00

7,80 + ¯

6.76 + . .

5.72 + ¯ .

4.68 + ¯ ,

3,64 + ¯ ¯

0.52 + .2      2 ***2                                           .

0-00 120000,00 120000.00 180000.0’0 2,~0000o00 300000.00

LB/MXLE = 0.137663o-900 + 0.00001242~9 X XVALUE

LINEAR C~RREL&TI@N COEFFICIE~IT= 0.637

T= 5-4142

N= 45

A-135
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T~TAL DUST & DIRT

COLI F@~LD (VERT)
ORG/MILE X

0o00 60000°00 120000°00 180000°00 240000.00 300000.00

18000.00 + . - .... + ......... +

15600.00 +’.

13200.00 ÷ . ,

I0800.00 + . .

8400.00 + . .

6000.00 + . .

3600.00 + . .

1200.00 +3. , .
- 99** 326** **89 3*642 2*

2    * . *2

0o00 60000°00 120000°00 180000o00 240000¯00 300000.00

~RG/MILE = 4S7°8~90600000 ÷ "0o00100328~5 X XV~UE
X
LINEAR CORRELATION C0EFFI CIENT=-0o 044

T=     -0o4139

A-136
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TOTAL D~ST &. DI~T

STHEPLOAD CVERT) VS. AXLES
0RG/MILE X    10EXP-6

0.00 60000.00 120000.00 180000.00 2/-10000.00 300000.00

18000.00 + ¯ .

15600.00 + ¯                                                                   .

13@-00.00 + ¯

10800.00 ÷ ¯                                                                   .

8/.100.00 + ¯                                                                   .

6000.00 + ¯                                                                .

3600,00 + ¯                                                                ,

-289,* 426,* 2*79 3*43@. @.* 2    2     *

0.00 60000.00 120000.00 180000.00 @-/.10000.00 300000.00

ORG/MILE = @-84.2169600000 ÷ -0-0003311105 X XVAI..UE
X 10EXP-6
LINEAR CORRELATION COEFFICIENT=-0.015

T= -0, 1395

N= 92

A-137
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LE~DL3~D (’,E:{i)     ~)S.                 4XLES (HORL)

0.00 ~0000 ’30 1 .... " ~,C,¯ .s,uO,.)U.~ 180000.00 gzz~o000.O0 300000.00

24000.00 + . - ..... + ......... +

,:.OSOO. 0 + . .

11200.00 ÷ .                                                                              .

dO00. O0 + .

’;800.00 + . <

+ ......... + ......... + ........ +

"~ Cu ~O.JO ....DO I’~,]",,’,,,.G,] loOuO,-~.O0 ~aOOOO.’DO 300000.00

.2= ~ 3

A-138
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TOTAL DUST & DIRT

CHRONIUMLD (VERT) V$o AXLE5 (HORZ)
LB/MILE X 10EXP+4

0,00 60000.00 120000,00 180000.00 240000,00 300000,00

2404.00 + ¯ ,

2084°00 +

1764-00 + ¯ *
e

1444,00 +

804.00 + .

484,00 ’+ "

- ** 2     ¯ ¯ ,

164.00 +*3 22* **36 ¯ * 2 .

0¯00 60000.00 120000.00 180000,00 240000.00 300000°00

LB/MILE = 0¯0114907390 +    0.0000001847 X XVALUE

LINEAR C@RRELATI@~ C@EFFICIENT= 0-321

T= 3¯2293

A-139
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TOTAL DUST & DIRT

C0PPERLOAD { VERT) VS.. AXLES
LB/MILE X IOEXP+4

0.00 60000.00 I~-0000.00 IBO000.O0 P-40000.O0 300000.00

3600.00 + ¯

3120.00 + ¯ * .

2640.00 + ¯

2160.00 + ¯

1680.00 + ¯

1200-00 + ¯ * * ,

720.00 + ¯                   ,                                           ¯
" ¯ 2 * **
~ .* * ~ * *
- " * * * 22    *

240.00 +2*9    2 32*    43 * 3 2 * , .
- 92* *22 2*43 , , .

0-00 60000°00 120000.00 180000.00 240000.00 300000.00

LB/MILE = 0-0120903890 +     0-0000002842 X XV~UE

LINEAR CO~ATIeN COEFFICI~T= 0-295

T= 2.9412

M= 93

A-140
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T@TAL DUST & DIRT

NICKELL~AD (VERT) VS. AXLES (HSRZ)
LB/MILE X IOEXP+4

0-00 60000-00 120000.00 180000.00 240000.00 300000.00

2400,00 + ¯ ,

2080.00 + ¯

1760,00 + ¯

1440.00 + ¯ , .

1120.00 +

..

800.00 + ¯                     ,                                       .

4gO.O0 +
-
- .2 * * * 3 * .

- ,8      ~** 23 ¯ ,
160.00 +23** 322    **33 * , o

0.00 60000.00 120000.00 180000.00 240000.00 300000.00

LB/MILE = 0.0032283994 + 0.0000004397 X XVALUE

LINEAR CORRELATI@N COEFFICIENT= 0.616

"~    7. 4634

N- 93

A-i41
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. . TOTAL DUST    e DIRT

ZINCLOAD (vEBT)    ~S. AXLFS (HORZ)
LB/MILF X IOFXP+~

0.00 ~0000-00 120000.00 180000.00 240000.00 300000.00

24000.00 + .

20800.00 + ¯ "

17600.00 + ¯ "

14400.00 + . , "

I1200.00 + . "

8000.00 + ¯ , , , "

4800.00 + . **
¯

1600.00 + 36 **5** *54 * 2 * .

÷ ......... ÷ ......... ÷ .........

0.00 60000.00 120000.00 180000.00 240000.00 300000.00

LBIMILF = 0.0341444240 + 0-00000350~5 X XV~LUF

LINF~N COBRFLATION COFFF[CIENI= 0.589

T=    6. 7573

N= 88

A- 142
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DUST & DIRT

CADMIUML~AD (VERT) %25. ~uXLES (HORZ)
LB/MILE X IOEXP+6

0.00 60000.00 120000.00 180000.00 240000.00 300000.00

180000.00 + ¯

156000.00 + ¯

132000¯00 + ¯
e

e

e

108000.00 + ¯

84000.00 + ¯

60000.00 + ¯

36000¯00

I~000.00 + .
-229 * 3262* 2*87 *333 2* 2    * ¯ ,

0.00 60000.00 120000.00 180000.00 240000.00 300000.00

LB/MILE = 0-0009093660 +    0-0000000311 X XUALUE

LINEAR C~)RRELATION COEFFICIENT= 0.088

T= O. 6970

~= 64

A-143
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DUST & DIRT

MA~FR~CTI@N (VERT) VS. AXLES
LB/MILE

0.00 60000.00 Ie0000.00 180000.00 e40000.00 300000.00

7e. 00 +*.

6e.ao + .

52.80 + ¯

a3.20 + ¯

33.60 + ¯                       ,

@-4.00 + ¯

4o80 + ¯ ,    , ,

0,00 60000.00 ~e0000.00 ~80000.00 o~40000.00 S00000.00

LBWMILE = R-9111505000 +    o.ooo|e6eooo x A’V/t.LUE

LINEAR CORRELATION COEFFICIENT= O. 587

T= 3.4772

A-144
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PCBLOAD IVERT)    VS, AXLES (HOP.Z)
LB/MILE X 10EXP+4

0.00 60000.00 1~-0000.00 180000.00 240000.00 300000.00

12.00 + ¯                                                                       "

10.40 ÷ ¯

8.80 + ¯ "

7.~0 + . ¯

5.60 + ¯ "

4.00 + ¯ * ¯

2.40 + .* * ¯

0.80 + ** * ¯

0.00 60000.00    l~-O000.O0    180000.00 2ZlO000.O0 300000.00

Y(I-B/MI) = 0.000~35~.577 + 0.0000000010 X XVAI.UE

I.INEAR COB!REI.ATION COE].FICIENT= 0.P-94

T=           0.97:7

N= 12.0

A-145
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APPENDIX E

SAMPLING PROCEDURE FOR" THE COLLECTION OF STREET SURFACE CONTAMINANTS

EQUIPMENT

Hard bristle broom

¯ Alternator power plant, 3500 watt, Dayton Electric Manu-
facturing Co., Model No. IW83ZA

¯ Two wet and dry vacuum cleaners, I0 gallon, Dayton Electric
Manufacturing Co., Model 2Z612

¯ Steel drum, 55 gallon, with lid and rim lock, containing 40 to
50 gallons of water

¯ Rotary screw pump, 3.5 amperes, Dayton Electric Manufacturing
Co., Model No. 3P569

¯ Garden hose, I00 feet

e Dual motor shop wet and dry vacuum, Dayton Electric Manu-
facturing Co., Model No. 3ZI07 mounted on a 55 gallon steel
drum

¯ Sand bags

PROCEDURE

i. Select a roadway sampling area of i00 curb feet or more.
The street surface and curbing should be in relatively good
condition.

2. Brush along the curb on bot~ sides adjacent to the roadway
sampling area for i0 to 15 feet away from the area.

3. Vacuum along the entire curb length of the roadway sampling
site out to a distance of from four to five feet from the
curb. Three vacuumings of the site should be carried out to
collect the litter and dus~--and dirt sample fractions. Two
vacuum cleaners are used simultaneously to speed up the opera-
tion.

4. Position several sand bags at the curb of the lower end of
the samplimg area to impound the flush water.

5. Place the nozzle of the dual motor shop vacuum at a low point
in front of the sand bags so as to suck water into the 55-
gallon drum.
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6. Place tNe intake hose from the rotary screw pump into the
55-gallon drum filled with water and begin flushing the road-
way using the garden hose.

7. Flush the entire roadway surface area toward the curb and
finish by flushing the curb area toward the sand bags.

8. Approximately 15 to 25 gallons of water are required to flush
600 to i000 square feet of roadway. Generally greater than
50 percent of the flush water applied is recovered by the
vacuum.
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APP--~-D IX F

ANALYTICAL METRODS FOR ROADWAY SAMPLES

SAMPLE PREPARATION AND DRY WEIGHT AND VOLUME MEASUREMENTS

Summary

Roadway samples are returned to the laboratory and air-dried, if
necessary, prior to separation into litter and dust and dirt fractions.

Equipment

C. E. Tyler RoTap Sieve Shaker
U.S.A. No. 6 Sieve (3.35 mm Openings) with Cover and Bottom
Top Loading and Analytical Balances
Graduated Cylinders, 5 Liter and I Liter Capacity
Aluminum Foil
Scissors
Blender
Mortar and Pestle
Porcelain Crucible, 60 ml Capacity
Drying Oven

Procedure

i. If the roadway particulates are damp, spread them out on
aluminum foil for overnight drying at room temperature.

2. Separate the samples into litter particles (larger than
3.35 mm) and dust and dirt fractions (particles smaller
than 3.35 mm) using a U.S.A. No. 6 sieve and the RoTap Sieve
Shaker.

3. Weigh and measure the bulk volume of each particulate sample
fraction. The dust and dirt sample fraction is now ready
for analysis; however, the litter must be further processed
before it can be accurately sampled.

4. A representative subsample consisting of 20 to 25% of the
total amount of litter is homogenized by a combination of
techniques including grinding, cutting and blending to pre-
pare it for analysis.

5. The flush fraction is analyzed for total solids by drying a
60 ml portion overnight at II0°C in a tared porcelain
crucible. The crucible is cooled for one hour in a
desiccator and reweighed.
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VOLATILE SOLIDS

Summary

Particulates are heated at 550°C for one hour to determine their
weight loss under these conditions.

Equivment

Muffle Oven
Porcelain Crucible, 20 ml Capacity
Analytical Balance
Desiccator

Procedure

i. From i to 3"g of litter or dust and dirt solids are weighed
into a tared crucible. Residue from the total solids determi-
nation is used for the measurement of volatile solids in the
flush fraction.

2. Solids are placed in a muffle oven and heated at 550=C for
one hour.

3. The crucible is cooled for one hour in a desiccator and
reweighed.
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BIOCHEMICAL OXYGEN DEMAND

Summary

From 50 to 300 mg of litter and dust and dirt and from 20 to 50 ml of
flush are taken for BOD determinations following procedures in Standard
Methods (a). An oxygen sensitive electrode is used for dissolved oxygen
measurements.

(a) Standard Methods for the Examination of Water and Wastewater, 13th
Edition, APHA-AWWA-WPCF, p 489, (1971).
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CHEMIC~ O~G~ D~4AND

Summary

From 30 to 200 mg of litter and dust and dirt and 20 ml of flush are
taken for COD measurements as described in Standard Methods (a) except
than 20 m_l, rather than I0 ml, of 0.25 N dicromate are used for oxidation
of particulate samples.

(a) Standard Methods for the Examination of Water and Wastewa~er, 13th
Edition, APHA-AWWA-WPCF, p 495, (1971).
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GREASE, PETROLEUM AND N-~ARAFFINS

Summary

Grease is determined gravimetrically in roadway samples after extraction
with n-hexane. Grease is characterized by isolation of a petroleum and
then an n-paraffin fraction using column chromatographic techniques.

Apparatus and Equipment

Sox~hlet Extraction Apparatus Equipped with 125 ml Round
Bottom Flask

Electric Heating Mantle Regulated with a Variable Transformer
Buchner Funnel and 1 Liter Vacuum Filtration Flask
Filtered Compressed Air Line
Distillation Apparatus
Chromatography Columns$ 50 cm x i0 mm I.D.
Round Bottom Flasks, 125 ml
Drying Oven
Desiccator
Analytical Balance

Reagents

Hydrochloric Acid, Conc.
Hydrochloric Acid, I/IQ
n-Hexane
Whatman No. 40 Filter Paper
Hyflo Super-Cel (Johns-Manville Corp.)
Muslin Cloth Disks
Glass Wool
Sodium Chloride
Activated Alumina, 80-200 Mesh, Fisher Scientific Co., Activated

for Five Hours at 600°C.
Silica Gel, Grade 922, Davidson Co.

Procedure for Water Flush

i. Acidify to pH 1.0 a 500 ml aliquot of flush water with
concentrated hydrochloric acid.

2. Add 0.5 g of Hyflo Super-Cell, 150 g of sodium chloride,
and stir for two hours at 4°C.

3. Prepare for filtration of the sample by attaching the one
liter filtration flask to a vacuum line, placing the funnel
on the flask, and placing the muslin cloth disk overlaid with
filter paper in the Buchner funnel. Moisten the filter paper
and apply suction.
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4. Filter_the cold acid sample suspension.

5. Remove. the filter paper, fold and carefully place in an
extraction thimble and cover with glass wool.

6. Dry the extraction thimble for 30 minute at I03°C.

7. Dry the extraction flask for one hour at i03°C, cool for
one.hour in a desiccator, and weigh to the nearest 0.0001 g.

8. Place the thimble in the assembled extraction apparatus and
extract for four hours with n-hexane at a rate of 20 cycles
per hour.

9. Fit the extraction flask to the distillation apparatus and
distill off n-hexane using a hot water bath.

I0. Remove thW extraction flask from the distillation set up and
blow off the remaining solvent with filtered air.

ii. Dry the extraction flask containing grease for one hour at
I03°C, cool for an hour in a desiccator, and reweigh.

Procedure for Dust and Dirt

i. Weigh a 5 to i0 g sample of dust and dirt and add 25 ml of
10% hydrochloric acid.

2. Filter the sample slurry after 15 minutes through Whatman
No. 40.paper and wash five times with i00 ml portions of
war er.

3. Complete the determination of grease in dust and dirt by
carrying out steps 5 to ii under the water flush procedure.

4. Reserve the extracted grease for the grease characterization.

Procedure for Grease Characterization

i. Dissolve the weighed residue from the grease determination in
i0 ml of n-hexane.

2. Add this to a chromatographic column packed with i0 ml (12 om)
of alumina and containing glass wool plugs at the top and
bottom.

3. Elute the column with seven i0 ml portions of solvent,
collecting the solvent in a tared round bottom flask.
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4. Attach the tared-flask to the distillation apparatus and
remove n-hexane on a hot water hath.

5. Remove the flask from the distillation set up and blow off
the remaining solvent with filtered air.

6. Dry the flask for one hour at I03°C, cool for one hour in a
desiccator, and weigh to the nearest 0.0001 g. This repre-
sents the hydrocarbon portion of the grease.

7. Dissolve the hydrocarbon fraction in i0 ml of n-hexane.

8. Add this to a chromatographic column packed with 15 ml
(15 cm) of silica gel and containing glass wool plugs at
the top and bottom.

9. Elute the column with five 15ml portions of n-hexane,
collecting the solvent in a tared round bottom flask.

I0. As before, remove the n-hexane, heat, cool, and reweigh
the flask to the nearest 0.0001 g. This represents the n-
paraffin fraction of the extracted grease.
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TO TAL PHO SPHATE-PHO SPHORU S

Summary

Acid-hydrolyzable phosphate content of dust and dirt and flush samples
is measured following a procedure based upon Standard Methods (a).

Apparatus and Reagents

See Standard Methods (a)

Procedure

i. A 0.5 g portion of dust and dirt or a i00 ml portion of flush
water is placed into a 250 ml Erle~meyer flask. Add I00 m! of
distilled water to the particulate samples.

2. Add 4 ml of s~rong acid (300 ml conc. sulfuric acid and 4.0 ml
conc. nitric acid per liter) to the flask and boil for 90
minutes keeping the volume between 25 and 50 ml.

3. Dilute the sample to I00 ml in a graduated cylinder and them
filter, discarding the first i0 ml of filtrate.

4. Take a i0 to 20 ml portion of filtrate, neutralize to
phenolphth~lein with 2 N sodium hydroxide and add three
drops of excess strong acid. Important - do not take a dust
and dirt filtrate aliquot larger than i0 ml or low results
will be obtained. Low results will also be obtained without
the excess strong acid.

5. Dilute to 50 ml and determine orthophosphate as described in
Standard Methods (a).

(a) Standard Methods for the Examination of Water and Wastewater, 13th
Edition, APHA-AWWA-WPCF, p 523, (1971).
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ORTHOPHOSPKATE, NITRATE A~D NITRITE

Summary

Orthophosphate, nitrate and nitrite are measured on filtered flush
samples. These ions are dissolved from dust and dirt with a special
extraction solution and then measured colorimetrically following
procedures in Standard Methods (a) Cb)(c).

Apparatus and Reagents

Beaker, i00 ml
Magnetic Stirrer and Stirrer Bar
Extraction Solution - 0.67 ml Conc. Sulfuric Acid, 4.1 ml Conc.

Hydrochloric Acid and i0 g of Darco G-60 Carbon Black per
Liter

Hydrochloric Acid, 0.2 N
pH Meter

See Standard Methods (a)(b)(c) for other apparatus and reagents.

Procedure

i. Filter flush water and analyze for orthophosphate as described
in Standard Methods (a), analyze for nitrate as described in

Standard Methods (b) and for n~trate as in Standard Methods (c).

2. Add 25 ml of extraction solution to 5 g of dust and dirt.
Stir for 15 minutes, adjust to a pH 2.0 with 0.2 N hydro-
chloric acid and stir for an additional 15 minutes.

3. Filter the above suspension and analyze filtrate for ortho-
phosphate, nitrate and nitrite.

(a) Standard Methods for the Examination of Water and Wastewater, 13th
Edition, AP~A-AWWA-WPCF,..p 530, (1971).

(b) Ibid, p 461.

(c) Ibid, p 240.
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TOTAL KJELDAHL NITROGEN

Summary

Kjeldahl nitrogen is measured following a procedure similar to that
described in Standard Methods (a).

Apparatus

Kjeldahl Distillation Apparatus, Semimicro
Kjeldahl Flasks, I00 ml and 30 ml
Kjeldahl Digestion Rack
Microburet, I0 ml
Erlenmeyer Flask, 125 ml
Analytical Balance

Reagents

Boric Acid, 3%
40% Sodium Hydroxide - 5% Sodium Thiosulfate Solution
Digestion Mixture - 134 g Potassium Sulfate, 2 g Mercuric

Oxide and 200 ml Conc. Sulfuric Acid per Liter
Boiling Chips
Standard 0.01 N Hydrochloric Acid
Mixed Indicator - i00 mg Methyl Red and 50 mg Methylene Blue

in 150 ml of 95% Ethanol

Procedure

i. Add I0 ml of digestion mixture and a boiling chip to 50 ml of
flush in a 100 ml Kjeldahl flask or 1 g of dust and dirt in a
30 ml Kjeldahl flask.

2. Heat on the digestion rack to fumes of sulfuric acid and for
30 minutes after the digest clears.

3. Cool the digest, add i0 ml of water to the flask and cool
again.

4. Transfer the diluted digest to the distillation apparatus using
a minimum amount of wash water to complete the transfer.

5. Add i0 ml of the basic thiosulfate mixture and steam distill
the liberated ammonia into 5 ml of boric acid containing two
drops of mixed indicator.

(a) Standard Methods for the Examination of Water and Wastewater, 13th
Edition, APKA-AWWA-WPCF, p 468, (1971).
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6. Steam distill for three minutes after the indicator changes
color, lower the receiving flask and continue the distillation
for one additional minute.

7. Titrate the distillate with 0.01 N hydrochloric acid.
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CHLORIDE

Summary

Chloride is measured in roadway samples using a mercurimetric titra-
tion patterned after Standard Methods (a).

Apparatus

Vacuum Filtration Apparatus
Buret, i0 ml
Beakers, 150 ml

Reagents

0.0141 N Standard Sodium Chloride
0.0141 N Standard-Mercuric Nitrate
0.i N Nitric Acid
Sodium Bicarbonate
0.I N Sodium Hydroxide
Indicator Solution, 0,5 g S-Diphenylcarbazone and 0.05 g Bromo-

phenol Blue per i00 ml of 95% Ethanol.

Procedure

i. Add 5 g of dust and dirt to 20 ml of distilled water and stir
for 30 minutes.

2. Take as the sample I0 ml of filtrate from the above or 20 ml
of filtered flush water and dilute to 50 ml.

3. Add i0 mg of sodium bicarbonate and 0.5 ml of indicator. Add
0.i N nitric acid until the indicator turns yellow.

4. Titrate with the mercuric solution to a reddish-purple end
point. The mercury solution is standardized in a similar
fashion using 0.0141 N sodium chloride.

(a) Standard Methods for the Examination of Water and Wastewater, 13th
Edition, APHA-AWWA-W-FCF, p 97, (1971).
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FECAL COLIFOP~M A~ND FECAL STREPTOCOCCUS ORGANISMS

Summary

Fecal coliform and fecal streptococcus organisms are determined in
roadway samples using the membrane filter procedures described in

Standard Methods (a) (b).

Apparatus and ReaBents

See Standard Methods (a)(b).

Procedure

I. Add 0.i g of dust and dirt to i00 ml of sterile water and mix.
Membrane filter portions up to i ml of flush water or I0 ml
of dust and dirt s~spension. Not__~e: It has been shown that
amounts of roadway particulates greater than i0 mg per filter

will inhibit growth of fecal coliform and fecal streptococcus
organisms.

2. Determine fecal coliforms as described in Standard Methods (a).

3. Determine fecal streptococcus organisms following Standard.
Methods (b).

4. The procedures described above have been verified for use with
these samples by the recoveries of known numbers of organisms
added to roadway dust and dirt.

(a) Standard Methods for the ~mm~nation of Water and Wastewater, 13th
Edition, APHA-AWWA-W?CF, p 684,(1971).

(5) Ibid, p 690.

%-161

R0027620



ASBESTOS

Summary

Asbestos fibers in roadway samples are evaluated by phase contrast
microscopy using a procedure adapted from a NIOSH method (a).

Apparatus

Heat Systems-Ultrasonics, Inc., Model WI85D Sonifier Cell
Disruptor Equipped with a Water-Cooled Cup Horn

25 ml Polycarbonate Plastic Sonifier Tubes
Carl Zeiss Phase Contrast Light Microscope
Porton Ocular Reticle
Ocular Micrometer
Millipore Membrane Filter Holder
AAW-PO Millipore Membrane Filters, 25 mm Diameter, 0.8 U Pore Size
Dimethyl Phthalate - Diethyl Oxalate Mounting Medium (i:i)
Stoppered Graduated Cylinder, i00 ml
Glass Microscope Slides 25 x 75 mm and No. 1 i/2 Coverslips

Procedure

I. Weigh I00 mg of dust and dirt into a 25 ml sonifier tube,
add 25 ml of water, and sonify for one to two minutes at
i00 watts in the water-cooled cup horn.

2. Transfer the suspension to a i00 ml graduated cylinder and
dilute to volume.

3. Assemble the membrane filtration apparatus and filter from
one to ten ml of well mixed dust and dirt suspension or water
flush. As much sample as possible should be filtered in order
to obtain maximum sensitivity. The amount must be determined

experimentally as counting the filter will be difficult or
impossible if too much sample is taken.

4. Place the air dried filter on a microscope slide and add two
to three drops of mounting medium. Cover with a coverslip
after the filter becomes transparent.

5. Examine the slide using phase-contrast optics under a 40x
objective and a 10x eyepiece equipped with a Porton reticle.
Count the asbestos fibers in 25 randomly selected fields.

(a) Criteria for a Recommended Standard...Occupationa] Exposure to
Asbestos, U.S. Department of KEW, Public Health Services and Mental
Health Administration, National Institute for Occupational Safety
and Health, p VII-5, (1972).

A-162

R0027621



6. Asbestos fibers are taken as any refractile partic!e greater
than 5 ~ in ~ength and having an aspect ratio (length to
width) greater than three.

A-163

R0027622



RUBBER

Summary

The technique of pyrolysis-gas chromatography, utilizing a flame
ionization detector to measure the styrene liberated from SBR, is
employed for the estimation of rubber in roadway samples.

Apparatus and Reagents

Gas Chromatograph with Flame Ionization Detector
Nitrogen Carrier Gas
Pyrolysis Accessory
Chromatographic Column, 4’ x 1/4", 2% Apiezon L on 60/80 Mesh

Diatoport 5
Soxhlet Extraction Apparatus
Hexane
Styrene

Procedure

I. Extract approximately i g of dust and dirt for one hour with
hexane in the Soxhlet extractor.

2. Air dry the extracted dust and dirt and weigh 20 to 25 mg into
a sample boat and place in the pyrolysis chamber.

3. Adjust the nitrogen carrier gas flow to 25 ml/minute and the gas
chromatographic column to 50°C. Sweep air from the system for
five minutes.

4. Pyrolyze the sample for 20 seconds at 640°C.

5. After one minute, program the column temperature to 80°C at
40/minute to elute styrene.

6. Rapidly raise column temperature to 210~C and hold until the
column is cleared.

7. Measure the styrene peak height and quantitate using a calibra-
tion curve prepared with rubber from a passenger car tire; see
Figure F-I.
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Styrene Peak Height
(Chart Divisions x 106, Atten. = i x i)



METALS            -

Summary

Metals are determined in roadway samples by atomic absorption spectro-
photometry (AAS) following acid digestion of the samples.

Apparatus

Teflon Beakers, 150 ml
Filter Funnels
Graduated Cylinders
Hot Plate
Analytical Balance
Atomic Absorption Spectrophotometer

Reagents

Deionized Water
Nitric Acid, Concentrated
Hydrofluoric Acid, Concentrated

Procedure

i. From i to 5 g of dust and dirt or up to i00 ml of flush are
placed in 150 Teflon beaker with I0 ml of nitric acid.

2. Samples are carefully taken just to dryness on a hot plate.
A second I0 ml of nitric acid is added and the samples again
taken to dryness.

3. Five ml of concentrated hydrofluoric acid is added and the
sample heated to dryness to remove silica. A second treat-
ment with hydrofluoric acid is carried out.

4. The samples are heated almost to dryness after addition of
i0 ml of nitric acid.

5. The residue is quantitatively transferred to a 50 ml graduated
cylinder, diluted to volume and filtered.

6. The filtrate may be analyzed for lead, zinc, nickel, cadmium,
chromium, copper and other metals using the standard conditions
described in Perkln-Elmer’s methods manual (a).

(a) Analytical Methods for Atomic Absorption Spectrophotometry, Perkin-
Elmer Corporation, (March 1971).
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APPENDIX H

LITERATURE REVIEW-ON URBAN RUNOFF - i0 OCTOBER 1972

INTRODUCTION

Although it is now of common concern that the air, the land and the water
are all subject to contamination as industry and populations continue to
grow or concentrate, the complex relationships among these interlocking
ecological spheres are largely unexplored. Water pollution arising from
stormwater runoff in urban areas, nonetheless, is a resultant product of
these complex relationships. Either the lack of understanding of these
relationships or changes in them now make questionable one of the most
generally accepted ’~odern" maxims in sanitary engineering: that urban
areas should be served with separate sewerage systems with the storm
sewers discharging untreated runoff directly to receiving waters. That
this basis may not be valid is implied by an increasing number of state-
ments such as "Until recently, it was assumed that stormwater discharged
from separate sewer systems ~as relatively unmolluted. Indeed this
assumption is one of the important justifications for separate
systems"(1). The purpose of this literature review is to provide an
overview of the relationships of urban stormwater runoff to the total
water pollution problem. The view will also delve into analytical
aspects of urban runoff pollution and provide information an~ inter-
pretations of data.

The total pollutional load borne by a receiving body of water serving
an urban area results from a combination of factors including effluents
from sewage treatment plants, urban stormwater runoff, overflow from
combined sewerage systems, industrial and other wastes discharged
directly with and without prior treatment, plus that portion of the up-
stream load not yet assimilated. A detailed analysis of all aspects of
the problem is required in order to develop efficient systems for
meeting existing or future stream water quality standards at minimum
cost. The analysis might conclude that a number of acceptable trade-
offs or treatment schemes with respect to urban stormwater runoff exist
in a particular drainage area. As previously stated, the contribution
of urban stormwater runoff has only recently been recognized and much
additional information concerning this source of water pollution must be
gathered to bring the "body of related knowledge" up to a par with that
already acquired for the other sources of water pollution.

The following questions on urban stormwater runoff need to be answered:

1. To what extent does the pollution load from urban runoff affect
the water quality of the receiving waters?

2. How does the pollutional load from urban runoff compare with the
total water pollution in a given drainage area: (a) on a yearly
basis, and (b) on a shock load basis as occurs during a storm
event?
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3. What are the concentrations of pollutants in urban stormwater
runoff and how do these concentrations vary during the course
of a rainstorm? How do these concentrations compare with raw
sewage and sewage treatment plant effluents, and is it neces-
sary to treat any or all of the runoff from a particular storm
even t.

4. Wh~t factors contribute to runoff pollution in urban areas?
Is the contribution from roadways significant? What is known
about the effects of motor vehicle traffic upon urban runoff?

5. What are the significant gaps in the knowledge presently avail-
able concerning the aforementioned areas and what types of
studies will be required to understand and treat the problems
arising from urban runoff pollution?

.In the review of the literature to follow, it will be seen that a great
deal of information exists on the subject of urban runoff. However,
this information has yet to form a coherent whole which can provide a
clear picture of the full extent or complete nature of the problem.

~ RUNOFF - A FACTOR IN WATER POLLUTION

In June 1969, Environmental Science and Technology summarized in its
"Outlook" column the results of a survey undertaken by the American
Public Works Association (APWA):

In general, APWA finds that urban runoff amounts to 1% of the raw
sewage for the particular area. Another way of looking at the
magnitude of the pollution potential is that this water pollution
potential amounts to 5% of the BOD discharged from the area’s
secondary waste treatment facilities. But the water pollution
from this urban source occurs only during rainfall or snow thaw.
Assuming that a 14-day accumulation of street litter and that all
of the soluble BOD in the dust and dirt fraction would be dis-
charged into the street inlets during a two-hour storm, APWA esti-
mated that the shock pollution load on the receiving waters would
be 160% of the raw sewage BOD and 800% of the secondary treatment
effluent during the two-hour period (2).

While the APWA study, conducted in the Chicago area, shows urban runoff
to be significant only in terms of shock loading of receiving waters,
studies in other urban areas have shown an even more dramatic contribu-
tion from this source. For example, storm drainage from urban areas in
Atlanta, Georgia constitutes 65% of the annual pollution load, in terms
of BOD, contributed by the metropolitan area to the South River. This
study found that a storm of two-week frequency caused anaerobic condi-
tions to exist 19 miles below the study area (3). In a similar study
(4) conducted at Cincinnati, Ohio, urban runoff again proved to b~ a
significant source of water pollution both in terms of annual load and
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on the basis of daily dis=barges during storms. This study was con~
ducted on a 27 acre residential and light commercial urban area of
Cincinnati having a population density of nine persons per acre.
Constituent loads in urban runoff from the area, calculated on an
annual basis as percentage of sanitary sewage production at a nine-
person per acre population density were as follows:

Suspended Solids       1601%
COD                33%
BOD                7%
Total Phosphate          5%
Total Nitrogen          14%

During runoff, the corresponding stormwater runoff rates were:

Suspended Solids     2,400%
COD               520%
BOD               110%
Total Phosphate         70%
Total Nitrogen         200%

Assuming a sewage treatment plant               of about 80%, these results
should be multiplied by a factor of five to estimate the contributions
to the receiving waters of stormwater runoff relative to those of sewage
treatment plant.effluent. Results of an urban runoff study conducted in
Tulsa, Oklahoma are shown in Table i (5). Again, a significant contri-
bution of urban runoff to the total water pollution load is demonstrated.

TABLE i. ESTIMATED DALLY LOAD OF POLLUTANTS ENTERING THE TULSA,
OKLAHOMAAREARECEIVING STREAMS(a)

Average Daily Pollutibn Load (ibs.~         Relative
Sewage Treatment             Contribution of

Parameter Stormwater(b) Plant Effluents Total Stormwater (%~

BOD 4,455 19,370 23,825 20
COD 30,803 67,180 97,983 31Susp. Solids 107,200 18,400 125,600 85
Org. Kjeld. N. 355 760 1,115 31
Sol. PO4-P 469 11,020 11,489 4

(a) These results are taken from Reference 5, page 115.

(b) The reported values for stormwater were calculated from the total
load on a yearly basis averaged over each day of the year.
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The above-mentioned s{udies, and others (6, 7, 8, 9, i0), amply demon-
strate that urban runoff is a significant source of pollution, both in
terms of shock load and fraction of the total water pollution entering
a body of water serving an urban drainage area. These findings make
it apparent that stoz~m~ater runoff must be reduced or treated prior to
discharge if water quality of the receiving waters is to be protected.
In order to devise cost effective systems for handling this problem,
information is required concerning the quality and quantity of urban
runoff. Also, information on the temporal distributions of these para-
meters in relation to rainfall intensity during runoff periods should
be known. Means and ranges of concentrations of solids, organic materials,
nutrients and microorganisms in urban runoff are presented in Table 2, 3
and 4. These are comparative data for qualitative review in that intens-
ities, duration and frequencies of storms and characteristics of drainage
areas and sewerage systems have not been adjusted to a common basis for
comparison. The concentration data, coupled with estimates of volume,
support the conclusion tNat runoff from urban areas constitutes a serious
source of water pollution.

Examination of ranges in Tables 2 and 3 reveals that, for some portion of
the storm event, runoff is relatively free of pollutants. This has led
to a number of investigations in which pollutant concentrations, runoff
volume and rainfall intensity were measured as a f°~nction of time in the
hopes that these studies would demonstrate that at least some of the
runoff need not be treated° Figure ! (!i) shows this diagramatically.
Unfortunately, these studies have led to widely varying results indi-
cating that runoff elements of the particular drainage system must be
studied individually to determine which, if any, portions of the runoff
may be disckarged without treatment. To quote a 1949 Detroit Michigan
study conducted by C. L. Palmer C12), "In some cases the quality of the
material became worse as the storm progressed and in others it became
better, and in still others no pa~tern was apparent." However, review
of a number of these studies (3, 4, 5, 7, 8, 9, 13, 14) has led to the
following general conclusions:

i. Concentrations of pollutants in urban runoff tend to diminish
after the initial flushing for rainfalls of extended duration.

2. The quantities of pollutants discharged during the initial flush
of storm runoff is directly related to the length of antecedent
dry-weather period.

3. Peak loadings usually occur close to the point of maximum flow.

4. Urban stormwater runoff is generally high in COD and suspended
solids.

Despite the lack of uniformity in performance by individual urban storm
sewer systems, a number of mathematical models have been developed (5, 7,
21) which, given the necessary data inputs, enable computerized predic-
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TABLE 2.     QUALITY OF URBAN STORMWATER RUNOFF

Ref. 15 Ref. 9

Cincinnati, Mlnsk and Ref. 16 Ref. 17 Ref. 18 Ref. 13 Ref. 19
Ohio Sollgorsk, Chicago, Washington, Sacramento, Lawerence, Tulsa,

USSR illinois D.C. California Kansas Oklahoma
Mean Range Mean Ran~ Mean Range Mean Range Mean Range Mean ~n~ Mean Ran~

BOD (mg/l) 17 1/173 12.5/145 70/175 19 3/90 .... 24/283 6.9 4.6/12.3 12    ~/39
COD (mg/l) iii 20/610 52/1720 335 29/1514 .... 27/176 33 11/69 85 12/405
SS (mg/l) 227 5/1200 450/5000 .... 100/290 1697 130/11,280 .... 19/208 411 78/924
TS (mg/l) ...................... 2166 338/14,600 536 344/4920 ............
TVS (mg/l) ......................... 302 10/1004 149 22/733
PO4-P (mg/l) ........................................................................................
Tot. PO4-P (mg/1) 0.3 0/1.8     --~ .................... 0.3     0.I/I.I
NO2-N (mg-l) .....................................................

NO3-N (mg/l) 1.0 (a) 0.1/3.4 (a) ....................... 2.1 (b) 0.5/6.5 (b) 1.7 0.6/4.0
NH3-N (mg/1) ...............................................
Org.-N (mg/1) 3.1 (b) 0.3/7.5 (b) ............................
Collforms (/100 ml)
(x 10-3) 2.9/460 25/250 600 120/3200 2.1/1140
Fec. Col. (/I00 ml)
(x 10-3) 0.5/76 .......... 310 40/1300 6/600 0.002/30
Fec. Strep. (/lO0 ml)
(x 10-3) 4.9/110 ....................... 21 3/60 ......................... 5/167

(a) Total inorganic nitrogen, sum of NO2-N, NO3-N and NH3-N.
(b) Total nitrogen, inorganic plus organic.



TABLE 3.      CHEMICAL CHARACTERISTICS OF URBAN STORMWATER RUNOFF (2)

Location Parameter (mg/1)

and Date BOD COD Organic N          Soluble PO4       SS
Range      Mean      Range       Mean     Range      Mean     Range      Mean Mean

Cincinnati
7/62-9/63 2-84 19 20-610 99 0.2-4.8 1.7 0.07-4.3 0.8 210

Detroit
1949 96-234 147 ......

Ann Arbor
1965 Max. 62 28 --- Max. 4.0 1.0 Max. 3.4 0.8 2,080

Oxney, Eng.
1954 Max. i00 ......

Moscow, USSR
1948-1950 186-285 ---

Leningrad, USSR
1948-1950 36 ---

Seattle
1959-1960 I0 --- Max. 9.0 ---

Stockholm
1945-1948 Max. 80 17 Max 3,100 188

Pretoria,
S. Africa

Residential 30 29 5.4 ---
Business 34 28 3.5



TABLE 4. BACTERIAL CHARACTERISTICS OF URBAN STOPJ~ATER RUNOFF (20)

Bacteria (Numbe,~l~O0
Location Total Fecal Fecal
and Date Source          Coliform Coliform Streptococcus             Remarks

Cincinnati
7/62-4163 58,000 10,900 20,500 (Median Values)

Cincinnati Street
1/62-1/64 Gutters

Spring 1,400 230 ~ 3,100 (Median Values)
Summer 90,000 6,400 150,000
Autumn 290,000 47,000 140,000
Winter 1,500 50 2,200

Business
District

Spring 22,000 2,500 13,000 (Median Values)
Summer 172,000 13,000 51,000
Autumn 290,000 40,000 56,000
Sinter 46,000 4,300 28,000

Seattle
1959-1960 15,000 MPN/100 ml

Pretoria
S. Africa Residential 240,000

Business 230,000 MPN/100 ml



Maximum Accepuao±e
Pollutant Concentration

in Runoff B

Volume of Runoff
to be Treated
(tt~t ched Area)

Time

Figure I. Diagrammatic quality and quantity hydrographs
for stormwater runoff (ii)
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tions of the quantity and quality of urban storm runoff and combined
sewer overflow. These predictive models represent an important initial
step towards successful hmndling of the urban stormwater runoff problem.

URBAN RUNOFF - THE CONTRIBUTION OF STREETS AND ROADWAYS

Qualitative statements referring to the contributions of urban roadway
and motor vehicular traffic runoff pollution appear throughout the
literature cited in the previous section. It is not surprising that
roadways have a significant effect upon urban runoff since they consti-
tute a high percentage of the total area in cities and impervious road-
way surfaces have high runoff coefficients. There have been two in-
depth studies relating to the contributions of runoff from streets and
roadways to water pollution. The first, conducted by APWA, surveyed all
factors contributing to urban runoff and concluded that:

The most determinable measure of pollution potential of street
litter was deemed to be the B0D of the soluble dust and dirt
fraction. This BOD varied from three to 14 mg/g of dry material.
As stated, the average was 5 mg/g. This amounted to 0.40 pounds
of BOD per day per curb mile. Compared to the BOD reduction of
80% considered attainable for secondary treatment of sewage, the
BOD of the street litter was equivalent to 25 persons per day per
mile. National population densities per mile of roadways and
streets indicate that for a city of Chicago’s size, 500 persons
would live adjacent to each mile of street. Thus, with a street
litter BOD equivalency of five persons per day per mile, street
litter would have a pollution potential of 1% of the raw sewage
pollution loading and 5% of the secondary treatment effluent
described above (22).

The second significant study (23) was conducted by URS Research Company
into the water pollution effects of street surface contaminants. The
investigators stated that, "It is with-reasonable assurance that we
conclude that street surface contaminants represent a significant non-
point source of pollution of receiving waters" (24). These two studies
produced the first quantitative information on the surface loadings of
pollutant per unit area or length of roadway. Variations in loadings
with land use, zoning, traffic intensity and other factors are discussed.
Data reported by APWA (25) for gutter sweeping studies in Chicago in
1967 are shown in Table 5. Statistical analyses of these data reveal
strong indications that the amounts of BOD and COD in dust and dirt
samples, unaffected by rainfall, are directly proportional to traffic
intensity, regardless of zoning, land use, street width and other
factors; see Table 6 and Figure 2 126). The dust and dirt was found
by these analyses to contain a loading of 0.14 pounds of BOD and 0.80
pounds of COD per 1,000 feet of curb per i0,000 vehicles.

Thus far in the literature review, we have discussed stormwater runoff
more or less in conventional terms as regards wastewater and compared it
to sanitary sewage or sewage treatment plant effluents. However, the
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TABLE 5. VARIATION OF DUST AND DIRT LOADING RATES WI~ TRAFFIC INTENSITY (a) (25)

Area Zonln~      Traffic        Dust and Dirt                           Roadway Dust and Dirt Loading Rates
(Vehicles/day Avg. BOD Av~. COD Dry Weather Samples(b) Wet Weather Samples(c)       All Samples(d)

x 10-4)      (mg/l)    (mg/1) (No.) (ib/day/lO0 it) (No.) (ib/day/100 it) (No.) (ib/day/lO0 it)

1    Bus.       0.80         5.05      26.7     25         2.73         13         2.11         38         2.53
2    Bus.        2.04         4.03      24.8     29         7.00         16,        4.72         45         6.19
4     Ind.         i.ii           2.95       23.0      29           3.60           17           8.76           46           5.37
5    Res.           0          1.72      18.3      5          0.14          12          0.46          17          0.36
6    Res.        0.10          9.1        53.1       7          0.59          ii          0.62          18          0.61
7    Res.        0.08          2.18       50.7     5           2.70          II          2.12          J6          2.30
8    Res.       0.20         2.81      29.5      0                        6         0.67           6         0.67
9    Res.        0.59          4.77       ’61.3       5          0.60          13           1.90          18          1.54

I0    Res         0.59           2.9        32.6       7           0.70          13          1.44           20           1.18.
14     Res.             0           6.32       45.6       i           1.98            8           2.62            9           2.55
15     Res.         i.~41           2.28       24.6       0                             7           2.80            7           2.80
17    Res.           0          9.43       72.8       1          0.06           7          0.42           8          0.37
18    Res.        1.73          1.94       32.1      1          0.44           8          2.00           9          1.82
19     Res.             0           2.82       31.8       i           7.16            8          10.53            9          10.16
20     Res.         0.16           3.22       34.6       0                             9           2.90            9           2.90

(a) All reported related data are included with the followlng exceptions: (a) data from areas 3 and 16 were
excluded as no traffic estimates were reported, (b) data from areas ii and 12 were not given in Reference 25,
(c) APWA stated that data from area 13 may be regarded a~ nontyplcal.

(b) No significant amounts of rainfall occurred during accumulatlon of the "Dry Weather Samples."¯
(c) Precipitation was noted during accumulation of the "Wet Weather Samples " ¯

(d) All samples wet and dry weather, are grouped together.,



TABLE 6. EFFECT OF TRAFFIC ON BOD AND COD IN ROADWAY
DUST AND DIRT (a) (.26)

Y=A+BX

pounds of BOD or COD which accumulates each day per 1,000 feet of
curb

intercept of the curb on the "Y" axis, Ib BOD or COD/I,000 feet of
curb/day

slope of the curve, ib BOD or COD/I,000 feet of curb/10,000 vehicles

traffic intensity, ten thousands of vehicles per day

standard deviation

correlation coefficient

BOD A B 20-- R

i. Dry Weather Samples 0.0069 0.1235 0.094 0.87

2. Wet Weather Samples 0.0728 0.0493 0.167 0.39

3. All Samples 0.0596 0.0763 0.120 0.68

COD

i. Dry Weather Samples        0.272         0.635         0.61         0.81

2. Wet Weather Samples        0.697         0.404         1.38         0.38

3. All Samples                 0.139         0.931         1.42         0.71

(a) These values were computed by Biospherics Incorporated based upon
APWA data in Reference (25).
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0.20

0.15 -~ll Samples

~

Wet Weather Samples

o. o

0.05                       Dry Weather Samples

0 0.5 1.0 1.5 2.0 2.5

Estimated Daily Traffic, Tens of Thousands

Dry Weather Samples

1.0

Wet Weather Samples
0.5

~ All Samples

0 0.5 1.0 1.5 2.0 2.5

Estimated Daily Traffic, Tens of Thousands

Figure 2. Effect of traffic on BOD and COD
in Street Dust and Dirt(a) (26)

(a) Lines are least square representations computed by Biospherics
Incorporated based on APWA data in Reference 25.
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literature describes several unique characteristics of urban runoff not
s~ared by sanitary sewage:

i. The COD-to-BOD ra~ios of urban runoff are much higher than for

sanitary sewage.

2. Roadway dust and dirt as well as urban runoff contain large
amounts of toxic materials - ~eavy metals, pesticides, and
polychlorinated hip~enyls.

3. Roadway deicing chemicals and abrasives applied during the
winter are a significant contributor to loadings in urban
runoff.

Examination of Tables 2 and 3 show COD/BOD ratios for urban stormwater
ranging from five to 18, all much higher than the ratio of about i.i to
1.5 generally found in raw sanitary sewage. It is interesting to note
that the ratio of roadway COD to BOD previously calculated from the APWA
study (25) and attributed to vehicular traffic is approximately six. The
URS Research Company study re~orted high COD/BOD ratios on roadway dust
and dirt and stated that:

It should be noted that while BOD’s were run for many samples
collected from street surfaces, the data should be viewed with
some skepticism. This is primarily due to the fact that the
presence of toxic materials can seriously interfere with measured
BOD results. Such materials (particularly heavy metals) have been
found to be present in many samples at levels far in excess of
those known to cause substantial interference. Note that the
interference is in the direction of yielding low results, so that
our measurements should probably all be raised somewhat (by how
much we would not speculate).

The COD test provides a better basis for estimating the oxygen
demand potential, primarily because it is not subject to inter-
ference by toxic materials (27).

Another investigator (28) has commented on the ratio found in separated
and combined sewer discharges:

’"In view. of the ratio of BOD to COD, depression of biological
oxidation is suspected."

As suggested by the URS Research Company report, the observed ratios may
be caused by depression of biological oxidation by toxic substances.
Other possibilities may be that the samples contain a large inorganic
oxidizable fraction, nonbiodegradible organic materials are present, or
that insufficient seed organisms are present in t~e sample to complete
the five-day B0D test. Dust and dirt BOD and COD values obtained to date
under Biospherics’ current EPA program confirm previously reported results.
COD/BOD ratios in excess of i00 have been found in some samples (29).
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The presence of toxic materials in urban stormwater has been pointed
out by a number of investigators. A report of a study of the Potomac
estuary cites significant increases in tb_e heavy metals content of sedi-
ment samples taken near sewage outfalls 130). Although the authors
attribute this to heavy metals in sewage treatment plant effluent, they
state thmt urban runoff may also be responsible. Significant concentra-
tions of particulate lead, but no soluble lead, were reported by
E. E. Angino, et al in a study of runoff in Lawrence, Kansas (31).
G. Soderlund, et al (32) found up to i00 mg/l of lead in snow and
attributed this to motor vehicular traffic in a study conducted at
Stockholm, Sweden. To date, the most extensive study conducted concern-
ing the heavy metals content of roadway surface deposits has been reported
by URS Research Company (33). Values found from studies in seven cities
of the United States are shown in Table 7.

TABLE 7. HEAVY METALS CONTENT OF ROADWAY DUST AND DIRT(33)

o Heaw Metats Content
City Cd Ni Pb Zn C__u C__r

San Jose, California 3.4 160 2000 1400 550 220 470
--- 14 150 47 3 23 14

Phoenix, Arizona --- 42 140 390 63 32 24
Milwaukee, Wisconsin 1.5 13 840 980 230 20 ---
Baltimore, Maryland 2.8 87 630 1300 360 440 ---
Atlanta, Georgia --- 49 180 260 150 24 52
Tulsa, Oklahoma --- 35 93 190 97 i0 60
Seattle, Washington --- 61 Ii00 810 160 180 75
Numerical Mean --- 58 650 670 200 120 ---

Pesticides as possible sources of pollutants in urban runoff were cited
by APWA (34). A study in Cincinnati, Ohio, described by S. R. Weibel,
et al (35) reported organic chlorin~ (a measure of chlorinated pesticide
content) levels ranging from 0.38 to 4.72 ~g/l in urban stormwater runoff.
The organic chlorine levels found in rainfall collected in this area
varied from 0.08 to 0.41 ~g/l. Use of pesticides in urban areas was
cited as a possible source in rainfall.

As with the heavy metals, the most extensive study to date of organic
toxic components of street deposits was conducted by URS Research
Company (33). Endrin, methoxychlor, lindane and the thiophosphate
pesticide methyl parathion were each found in samples from one or more
of the eight cities surveyed. DDD, p, p’-DDT and dieldrin were found in
all eight cities at average levels of 72, 72 and 27 ~g/g, respectively.
Surprisingly, polychlorinated biphenyls were found in each of the cities
at an average level of 530 ~g/g. The discovery of these high levels of
toxic materials, heavy metals and chlorinated organics, in urban storm-
water runoff constitutes an extremely significant finding.
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Highway deicing practices .are another source of water contamination.
The relatively inert sand and ash used as abrasives add suspended solids
to stormwater runoff. A review of the literature on highway deicing
found salt applied for this purpose to be a significant pollutant in
water as well as a contributor to highway and vehicle deterioration.
Specific studies have shown quite high salt levels:

Runoff samples collected from a downtown Chicago expressway in the
winter of 1967 showed chloride content from ll,000 to 25,000 mg/l.
It has been calculated that 600 ibs. salt w~en applied to a one-
mile section of roadway 20 feet wide containing 0.2 inches of ice,
will produce an initial salt solution of 69,000 to 200,000 mg/l in
the temperature range of 10°F - 25°F. At Milwaukee on January 16,
1969, extremely high chloride levels of 1,510 to 2,730 mg/l were
found in the Milwaukee, Menomonee and Kinnickinnic Rivers, (sic)
believed directly attributable to deicing salts entering these
streams via snow melt. The dumping of extremely large amounts of
accumulated snow and icYfrom streets and highways, either directly
or indirectly into nearby waterbodles, could constitute a serious
pollution problem. These deposits Rave been shown to contain uP
to I0,000 mg/l sodium chloride, I00 mg/l oils and i00 mg/l lead~(36).

A study in Boston (37) found that "Salt concentrations may be of some
concern to persons on low sodium diets and to persons who obtain water
from wells in the vicinity of major highways where salt concentrations
could be several times higher than average."

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions may be drawn from the literature reviewed
herein:

The pollutional load imposed on receiving waters by urban run-
off is significant on a shock load basis, and, in most cases,
on a yearly basis.

2. All or a portion of runoff from urban areas must be treated or
reduced if water quality of the receiving waters is to be
protected.

3. During portions of the runoff event, the concentrations of
pollutants in urban runoff may be higher than those of sanitary
sewage.

4. During some portions of the runoff period, generally after long
periods of rainfall, the concentration of pollutants is low
enough so thmt only moderate or no treatment is required.

5.
The contribution of streets and roadways to urban runoff pollu-
tion is significant; and, based upon statistical analyses of
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the limited amount of data available, the contribution of motor
vehicular traffic is of major importance.

6. Computerized mathematical models devised to predict the quality
and quantity of overflow from combined and separate sewer
systems in urban areas have been successfully tested.

7. Urban stormwater runoff differs qualitatively from sanitary
sewage in two important and, perhaps, related aspects:

a. Stormwater runoff contains significant concentrations of
heavy metals and toxic organic compounds.

b. The COD/BOD ratios for urban stormwater runoff are much
higher than those of sanitary sewage.

As a result of the literature review, we have become aware of a number of
gaps in existing knowledge and technology required for solving the prob-
lems associated with urba~ stormwater runoff. On this basis, additional
studies are recommended in the following areas:

i. Studies are required to establish the quality and quantity of
urban runoff from various types of storm sewer systems.
Hydrological data should be factored into these studies in
order that variations in temporal distributions of these para-
meters can be studied as a function of differing intensities
and durations of precipitation. Specific factors in drainage
systems which affect the concentration and total load versus
time curves should be studied. These studies may permit the
design and construction of new urban area sewer systems which
will reduce the volume of runoff which must be treated.

2. Development of storage systems to contain stormwater runoff
should be undertaken.

3. The effects of stormwater upon conventional types of sewage
treatment processes should be investigated under conditions of
normal runoff and continuous feed from a storage facility.

4. Special wastewater treatment processes should be developed for
stormwater from combined and storm sewer systems.

5. Potential for reuse of treated water should be evaluated.

6. A detailed investigation should be made of the kinds and amounts
of toxic materials found in urban runoff. The impact of toxic
materials on receiving water should be studied.

The ~p.ecific contributions and potential hazards cf motor
yehicular traffic to urban runoff should be investigated
and recommendations made to reduce this contribution.
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8. The possibility that hazardous levels of toxic materials or
microorganisms from urban runoff might be induced in potable
water supply sources should he investigated.

9. The capability of conventional potable water treatment plants
to reduce possible excessive levels of refractory components
of urban runoff in water supply sources should be investigated.
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APPENDIX I

PARTICLE SIZE DISTRIBUTION AND ANALYSIS

TABLE I-i. PARTICLE SIZE DISTRIBUTION OF ROADWAY SAMPLES
DUST AND DIRT

sample Description                                                Particle Size (u)
No___:..     Location      Type    3350-1700 1700-850 850-420 420-250 250-150 150-75     75-45    45-

wt.X v.% wt.% v.% wt.Z v.% wt.% v.% wt.X v.% .Z v.% wt.Z v.Z wt.Z v.X

I-D 1-95           Initial    6.8 2.5 1.7 1.0 5.1 1.3 13.0 6.4 21.3 12.8 31.1 33.2 19.8 39.6 1.2 3.2

2-D 1-95            l-day      2.3 1.2 10.8 5.7 8.0 1.2 10.6 11.5 11.0 11.5 17.9 11.5 11.6 11.6 27.8 45.9

7-D Ken. Av.-Right Initial 16.1 32.6 16.5 26.1 20.7 17.9 21.0 8.1 11.5 6.5 8.4 4.9 2.3 1.6 1.5 1.3

IO-D Ken. Av.-Right 1-day      9.6 20.0 12.2 16.0 20.9 16.0 23.6 14.4 16.9 16.0 9.8 8.0 3.4 5.6 3.6 4.0

13-D Ken. Av.-Right 1-day       7.7 0.2 8.5 12.0 21.6 22.0 30.3 30.4 17.6 15.3 10.5 9.2 2.5 1.3 1.3 0.6

14-D Ken. Av.-Left Initial 31.5 32.6 15.3 14.0 16.2 16.8 15.1 14.0 9 0 7.4 6.4 5.6 2 6 4.0 2.9 5.6

19-D Ken. Av.-Left Weekend 12.9 16.6 13.6 12.5 24.8 25.0 25.8 25.8 13.5 12.0 7.4 7.5 1.4 0.5 0.6 0.I

20-D Ken. Av.-Left 1-day     13.0 14.4 9.6 10.2 19.9 19.7 25.5 25.4 16.1 14.3 11.2 10.2 2.8 3.3 1.9 2.5

21-D 1-495          Initial    4.9 4.7 5.7 5.1 Ii.0 7.0 16.9 13.4 20.2 17.4 20.1 29.5 15.2 14.8 6.0 8.1

22-D 1-495          i-day      4.2 4.0 5.2 4.8 11.2 7.6 19.4 19.6 20.9 20.8 23.0 23.6 10.2 10.4 5.9 9.2

26-D 1-495         1-day     4.6 3.2 6.8 7.0 15.5 14.7 22.3 19.1 20.8 22.1 19.5 21.4 7.9 8.1 2.6 4.4

27-D Loehmann’s      Initial     0.3 0.4 4.0 4.4 17.2 15.4 25.7 23.8 16.2 14.1 19.5 19.8 10.3 11.5 6.8 10.6

31-D Loehmann’a      1-day       1.0 1.3 4.9 5.3 23.1 19.8 25.7 21.1 14.2 13.2 16.3 19.5 10.2 13.2 4.6 6.6

32-D Loehmann’s      1-day       2.1 0.7 5.0 4.1 6.6 22.7 31.5 24.9 18.9 15.9 20.1 16.8 9.5 8.1 6.3 6.8

33-D Ken. Av.-Right Initial 14.3 15.8 17.7 21.6 24.7 25.1 22.6 18.7 12.7 11.8 6.6 6.5 1.2 0.4 0.2 0.I

34-D Ken. Av.-Right 1-day     12.9 Ii.I 14.5 Ii.I 19.6 17.9 20.4 22.2 17.0 22.2 9.8 II.I 3.0 2.2 2.8 2.2

35-D Ken. Av.-Right 1-day      7.1 1.4 11.8 7.0 20.5 16.9 25.7 28.2 17.5 35.2 13.1 8.5 2.9 1.4 1.4 1.4



TABLE I-I (CONTINUED).      PARTICLE SIZE DISTRIBUTION OF ROADWAY SAMPLES
DUST AND DIRT

S~mple Description                                                Particle Size
No.._~.     Location Type 3350-1700 1700-850 850-420 420-250 250-150 150-75     75-45    45-

wt.% v.% wt.% v.% wt.% v.% wt.% v.% wt.% v.% wt.% v.% wt.% v.% wt.% v,%

37-D Ken. Av.-Left Inltial 12.3 11.2 12.7 13.7 22.6 24.4 25.8 26.6 15.1 15.5 8.1 7.5 2.2 0.7 1.2 0.4

38-D Ken. Av.-Left 1-day 9.6 4.6 12.9 11.5 24.8 25.3 24.6 24.0 13.6 22.1 9.4 11.5 2.4 0.5 2.7 0.5

39-D Ken. Av.-Left 1-day 10.6 8.9 12.1 16.4 22.1 24.0 25.8 24.7 16.0 16.4’ 9.6 8.6 2.3 0.7 1.5 0.3

41-D I 495 Initial 10.6 6.9 14.0 16.7 21.5 20.8 23.6 24.7 16.2 17.0 11.2 13.4 2.0 0.4 0.9 0.I

43-D I 495 1-day 4.1 2.9 7.4 5.9 18.2 17.4 26.6 25.9 20.6 20.6 15.9 15.3 4.1 8.5 3.1 3.5

I 44-D I 495 Weekend 4.3 2.4’ 9.0 8.9 20.0 20.7 24.4 23.7 17.5 17.3 17.0 17.8 4.9 4.9 2.9 4.3

~ 47-D Loehmann’s Initial 2.0 1.4 6.4 6.3 23.1 21.5 25.3 25.0 16.0 14.6 17.2 18.1 6.3 6.9 3.7 6.2

49-D Loehmann’e Weekend 2,8 6.8 8.4 18.0 25.6 24.3 23.5 17.0 15.4 11.2 10.3 11.6 10.2 7.7 3.8 3.4

50-D Loehmann’s 1-day 2.5 2.6 9.0 7.9 22.5 34.4 20.4 25.4 11.8 7.9 15.0 10.6 18.2 10.6 0.6 0.6

51-D CAHP Station Initial 4.6 4.8 7.8 10.6 17.8 19.4 22.9 24.7 14.8 14.5 14.9 16.0 16.3 9.7 0.9 0.3

53-D CA~W Statlon 1-day 9.0 8.2 9.8 I0.I 20.4 20.1 27.6 27.6 17.7 18.2 12.4 12.6 2.8 3,1 0.3 0. I

55-D CA~ Statlon Weekend 4.9 4.0 5.7 5.0 17.6 18.1 24.8 20.2 16.4 15.1 19.9 23.2 10.4 14.1 0.3 0.3

~ 56-D N. Cap.-Rlght Initial 1.7 0.3 3.6 0.8 18.5 19.4 30.8 29.2 23.2 24.2 16.1 17.8 5.5 8.i 0.6 0.2

O 59-D N. Cap.-Right Weekend 2.2 1.4 7.4 7.2 22.4 21.7 26.4 25.3 23.6 23.8 14.8 16.6 2.6 3.6 0.6 0.4

O~ 60-D N. Cap.-R~ght 1-day 3.7 2.0 6.9 4.0 18.2 13.9 20.4 19.9 17.4 17.9 22.8 29.9 I0.0 12.0 0.6 0.4



TABLE I-i    (CONTINUED). PARTICLE SIZE DIStrIBUTION OF ROADWAY SAMPLES
DUST AND DIRT

Sample Description Particle Size (u)
No_.~. Location Type 3350-1700 1700-850 850-420 420-250 250-150 150-75 75-45 45-

61-D Ken. Av.-Rlght Initial 10.6 9.1 14.9 14.2 23.1 22.7 18.7 17.0 12.6 11.9 10.2 11.4 6.6 9.1 3.3 4.6

62-D Ken. Av.-Right 1-day II.0 12.7 15.1 18.9 24.1 30.4 22.8 12.7 14.2 12.7 8.7 8.8 2.4 2.5 1.7 1.3

66-D Ken. Av.-Rlght Weekend 12.3 6.8 17.9 18.8 21.8 22.3 18.8 17.1 13.3 15.4 11.6 15.4 3.3 3.4 1.0 0.8
67-D Ken. Av.-Left Initial 5.9 5.5 8.8 9.1 29.1 27.3 29.6 28.5 16.9 19.7 7.1 7.2 2.2 2.4 0.4 0.3
68-D Ken. Av.-Left l-day 6.4 4.7 10.2 9.3 19.9 19.4 24.7 25.8 15.5 14.8 13.6 13.9 8.7 12.0 1.0 0.1

I>
72-D Ken. Av.-Lef~ Weekend 8.1 8.7 12.9 13.4 25.8 20.1 26.7 28.7 14.5 15.3 8.8 10.5 2.6 2.9 0.6 0.4

~ 79-D N. Cap.-Rlght 1-day 3.9 3.8 7.5 7.9 18.9 17.5 23.3 20.6 17.1 15.9 18.6 19.1 9.2 12.7 1.5 2.5

82-D N. Cap.-Rlght 4-day 2.4 2.7 6.2 6.6 21.8 19.9 31.5 31.8 20.6 21.2 I0.i 9.3 6.9 8.0 0.5 0.5
83-D N. Cap.-Rlght 1-day 4.5 4.2 11.8 i0,5 19.6 17.5 20.2 18.2 15.4 15.7 20.2 22.7 7.7 10.5 0.4 0.7

85-D N. Cap.-Rlght 1-day 3.0 4.1 6.1 6.1 17.9 16.4 26.8 25.6 18.9 18.5 17.9 18.5 7.6 0.2 0.9 1.6

88-D N. Cap.-Left 4-day 3.2 3.4 6.0 6.7 16.1 15.2 22.5 20.2 19.9 18.5 22.1 23.5 9.8 11.8 0.4 0.7

89-D N. Cap.-Left 1-day 4.6 4.5 8.4 8.7 20.8 19.0 24.6 22.5 15.9 15.6 16.1 17.3 9.3 12.1 0.3 0.3

92-D CAMP Station 1-day 4.1 3.7 8.0 8.8 20.1 21.3 21.7 20.0 16.7 13.7 18.2 16.3 10.2 13.7 1.0 2.5

93-D CAMP Station 1-day 5.7 5.9 9.1 9.3 18.2 16.3 19.9 17.4 15.7 15.1 18.1 17.4 11.6 15.1 1.7 3.5

94-D CAMP Station 1-day 4.6 4.2 7.3 7.3 17.7 16.7 21.2 19.8 16.6 15.6 18.8 18.7 12.3 14.6 1.5 3.1

~ 96-D Bait-Wash. 1-day 5.3 5.7 7.7 7.6 14.1 13.5 16.0 15.4 14.1 13.5 18.8 15.4 11.2 13.5 12.8 1.5.4

I~O 97-D Balt-Wash. 1-day 9.7 12.5 10.3 12.5 13.4 12.5 13.2 12.5 12.5 12.5 19.2 18.7 13.4 12.5 8.3 6.3

~ 98-D Bait-Wash. 1-day 11.2 15.4 10.8 15.4 15.7 15.4 13.8 15.4 ]0.4 7.7 13.5 7.7 15.6 15.4 9.0 7.6



TABLE 1-2. ANALYSES OF ROADWAY DUST AND DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 1

Particle Dry Dry Volatile BOD       COD Grease
Size Weight Volume Solids

(microns) (g) (%)     (ml) (:)     (mgig) ~ ~ ~

Sample 13 D, Kenilworth Avenue, Fight, 8 Aug. 1972

3350-850 183.5 16.2 130 16.3 75.2 2.11 26.5 10.3

850-420 244.6 21.6 173 21.6 32.6 2.33 26.3 4.7

420-250 343.2 30.3 242 30.3 38.9 1.84 29.3 4.2

250- 75 318.2 28.1 225 28.1 29.7 2.72 56.7 7.3

75- 43.0 3.8 30 3.8 106.1 4.56 142.7 20.1

Sample 20 D, Kenilworth Avenue, Left, 8 Aug. 1972

3350-850 410.7 22.6 295.2 24.6 98.8 1.84 45.7 6.0

850-420 361.6 19.9 236.4 19.7 26.5 2.29 45.0 5.2

420-250 463.3 25.5 304.8 25.4 24.9 2.90 38.0 5.7

250- 75 496.1 27.3 294.0 24.5 40.1 3.26 66.8 5.7

75- 85.4 4.7 69.6 5.8 91.1 5.78 170.9 17.6

Sample 22 D, 1-495, 15 Aug. 1972

3350-850 176.7 9.4 114.4 8.8 37.2 2.83 61.1 9.0

850-420 210.0 ii.i 98.8 7.6 31.0 1.85 87.5 6.3

420-250 364.9 19.4 254.8 19.6 22.6 2.24 81.5 7.3

250- 75 827.7 44.0 577.2 44.4 49.7 2.79 141.7 13.1

75- 303.7 16.1 254.8 19.6 72.4 3.55 180.8 21.5

Sample 31 D, Loehmann’s Plaza, 18 Sep. 1972

3350-850 45.1 5.9 36.3 6.6 45.3 3.04 15.7 6.7

850-420 176.6 23.1 108.9 19.8 43.4 2.29 65.0 2.4

420-250 196.5 25.7 116.0 21.1 38.6 2.60 45.8 3.1

250- 75 233.2 30.5 179.9 32.7 121.6 4.10 160.8 21.3

75- 113.1 14.8 108.9 19.8 219.8 9.23 336.2 51.5

A-216

R0027673



TABLE 1-2 (CONTINUED). ~ANALYSES OF ROADWAY DUST AND DIRT AS A
FUNCTION OF PARTICLE SIZE- PART 1

Particle Dry Dry Volatile BOD       COD Grease
Size Weisht Volume Solids

(microns) (g) (%)     (mi) (%)     (mg/g)
~ ~ ~

Sample 34 D, Kenilworth Avenue, Right, 26 Sep. 1972

3350-850 69.2 27.4 54.4 22.2 86.9 3.35 65.1 6.6

850-420 49.5 19.6 43.9 17.9 38.5 4.40 53.3 8.0

420-250 51.5 20.4 54.4 22.2 57.7 2.98 49.3 13.8

250- 75 67.6 26.8 81.6 33.3 57.0 4.21 104.3 8.9

75- 14.6 5.8 10.7 4.4 116.9 5.14 204.1 23.0

Sample 38 D, Kenilworth Avenue, Left, 26 Sep. 1972

3350-850 145.6 22.5 72.4 16.1 53.0 1.53 36.3 6.3

850-420 160.5 24.8 113.9 25.3 32.3 1.72 51.0 4.4

420-250 159.2 24.6 108.0 24.0 26.2 1.91 39.0 4.5

250- 75 148.9 23.0 151.2 33.6 32.9 2.60 94.8 8.0

75- 33.0 5.1 4.5 1.0 113.8 5.90 191.5 16.3

Sample 43 D, 1-495, 18 Oct. 1972

3350-850 241.3 11.5 118.8 8.8 37.4 1.57 75.0 6.2

850-420 381.8 18.2 234.9 17.4 27.5 2.96 26.4 2.7

420-250 558.0 26.6 349.6 25.9 30.0 2.18 24.6 4.2

250- 75 765.8 36.5 484.7 35.9 48.9 3.19 57.6 7.6

75- 151.1 7.2 162.0 12.0 83.5 5.19 141.6 14.2

Sample 50 D, Loehmann’s Plaza, 7 Nov. 1972

3350-850 34.9 11.5 29.4 10.5 213,7 17.20 200.3 20.3

850-420 68.3 22.5 96.3 34.4 163.0 9.19 111.7 17.8

420-250 61.9 20.4 71.1 25.4 74.8 11.58 120.5 14.3

250- 75 81.3 26.8 51.8 18.5 113.5 i0.i0 186.5 33.7

75- 57.1 18.8 31.4 11.2 251.3 14.05 239.6 43.4

A-217

R0027674



TABLE 1-2 (CONTINUED). ANALYSES OF ROADWAY DUST AN~ DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 1

Particle       Dry    -        Dry         Volatile    BOD       COD      Grease
Size        Weisht           Volume        Solids

(microns) (g) (%)     (ml) (%)     (rag/g)    ~ ~ ~

Sample 53 D, C~ Station, 9 ~ov. 1972

3350-850 590.5 18.8     306.5 18.3      57.2       3.22      89.0      13.2

850-420    640.7 20.4     336.7 20.1      35.7       2.72      61.6       6.2

420-250 866.9 27.6     462.3 27.6      26.5       2.59      52.1       8.1

250- 75    945.4 30.1     515.9 30.8      48.3       2.77      97.0      24.2

75-        97.4    3.1      53.6    3.2      94.5       6.69     194.2      43.4

Sample 60 D, North Capitol Street, Right, 5 Dec. 1972

3350-850    52.8 10.6    21.0    6.0    102.8       1.92     44.4       5.3

850-420    90.6 18.2     48.7 13.9      30.8       1.57     38.7       4.7

420-250 101.5 20.4     69.7 19.9      29.7       2.74     42.0       4.5

250- 75    200.0 40.2    167.3 47.8      69.0       3.21     139.1      17.1

75-        52.7 10.6     43.3 12.4     125.7       9.08     373.6      47.1

Sample 85 D, North Capitol Street, Left, 6 Feb. 1973

3350-850     75.8 i0.0    45.9 10.2      31.7       2.26     49.7       7.4

850-420 135.7 17.9     73.8 16.4      22.0       2.04      34.2       3.5

420-250    203.2 26.8    115.2 2~.6      19.0       2.19      37.0       2.9

250- 75    279.0 36.8 166.5 37.0      45.9       4.23      69.4      15.3

75-         64.4 8.5     48.6 10.8     135.3       7.80     181.1      40.3

Sample 96 D, Baltimore Washington Parkway, 9 March 1973

3350-850 52.0 13.0     46.6 13.3      73.8       2.79     100.7      10.5

850-420 56.4 14.1     47.3 13.5      36.8       2.44      67.2      ii.I

420-250 64.0 16.0     53.9 15.4      20.9       1.53      55.0       4.2

250- 75    131.5 32.9    101.2 28.9      54.5       2.42     101.9      11.4

75-         96.0 24.0 101.2    28.9      97.1       5.92     178.4      18.9

A-218

R0027675



TABLE 1-2 (CONTINUED). ANALYSES OF ROADWAY DUSTAND DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 2

Particle Total PO4-P flO3-N NO2-N KJeld. C1 CN Petrol. n-Par. Fecal     Fecal Asbestos
Size PO4-P N Coliform Strep. (fbrs/g) Rubber

(microns) (mg/g) (mg/g) (ug/g) (ug/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (org./g) (org./g) xl0-5 mg/g

Sample 13 D, Kenilworth Avenue, Right, 8 Aug. 1972

3350-850 0.390 0.035 18.5 0.15 0.31 0.24 - 4.9 3.6 0 0 0.0 0.9

850-420 0.146 0.047 19.9 0.II 0.62 0.42 - 3.3 2.6 0 0 0.8 0.8

420-250 0.116 0.042 20.7 0.03 0.25 1.00 - 2.8 2.5 0 0 0.5 0.6

250- 75 0.222 0.044 21.0 0.02 0.57 0.36 - 4.5 3.3 0 0 0.6 4.4

75- 0.412 0.091 42.0 0.15 1.73 0.32 - 12.9 10.~ 0 0 0.6 10.0

Samp]e 20 D, Kenilworth Avenue, Left, 8 Aug. 1972

3350-850 O.146 0.O00 7.4 0.08 0.32 0.21 - 4.4 3.5 0 0 0.6 O.~

850-420 0.173 0.000 3.5 0.09 0.25 0.I0 - 2.8 2.4 0 0 2.9 1.4

420-250 O.171 O.000 8.4 0.04 0.19 O.15 - 3.4 2.8 0 0 1.3 1.6

250- 75 0.256 0.000 18.8 0.03 0.34 0.16 - 4.1 2.9 0 0 0.0 2.9

75- 0.329 0.000 32.7 0.03 0.91 0.33 - 13.4 9.4 0 0 0.6 9,0

Sample 22 D, 1-495, 15 Aug. 1972

3350-850 0.112 0.000 5.8 0.ii 0.42 0.23 - 4.9 3.1 0 0 0.0 0.2

850-420 0.257 0.000 9.1 0.14 0.39 0.38 - 3.2 2.2 0 0 0.i 0.4

420-250 0.244 0.000 10.9 0.15 0.26 0.55 - 3.8 2.5 0 0 0.I 0.4

250-75 0.434 0.000 14.0 0-15 0.48 0.56 - 6.3 5.5 0 0 0.3 0.8

1.475- 0.458 0.094 96.1 0.08 0.96 0.86 - 9.8 9.0 0 0 0.6



TABLE 1-2 (CONTINUED).     ANALYSES OF ROADWAY DUST AND DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 2

Particle Total PO4-P NO3-~! NO2_N KJeld. CI CN Petrol. n-Par. Fecal     Fecal AsbestosSize PO4-P N Coliform Strep. (fbrs~g) Rubber(microns) (rag/g) (rag/g) (ug/g) (ug/g) (mg/g) (rag/g) (rag/g) (rag/g) (rag/g) (org./g) (org./g) x] 0-~ mg/g

Sample 31 D~ Loehmann’s Plaza, 18 Sept. 1972

3350-850 0.093 0.101 41.3 0.04 0.75 0.23 - 6.0 5.7 0 0 0.2 0.5

850-420 0.051 0.005 13.1 0.04 1,39 0.25 - 1.6 1.3 0 0 0.5 1.3

420-250 0.138 0.004 8.6 0.05 0.56 0.25 - 2.0 1.6 0 0 3.2 0.8

250- 75 0.214 O.001 21.9 0.04 0.46 0.29 - 9.0 8.2 0 0 2.5 10.8

75- 0.427. 0.001 44.1 0.12 0.72 0.64 - 20.3 13.9 0 0 6.4 75.6

Sample 34 D, Kenilworth Avenue, R3ght, 26 Sep. 1972

3350-850 0.378 0.045 15.2 0.01 0.36 0.22 - 3.7 2.5 - - 1.3 1.0

850-420 0.292 0.060 24.6 0.01 0.65 0.26 - 4.3 2.8 - - 0.6 1.6

420-250 0.256 0.047 18.2 0.00 0.24 0.25 - 3.1 2.0 - - 0.0 2.2

250- 75 0.384 0.078 13.4 0.01 0.16 0.27 - 5.1 3.8 - - 2.6 2.6

75- 0.488 O.015 24.6 0.01 0.34 1.30 - 15.3 11.8 - - 0.0 24.6

Sample. 38 I), Kenilworth Avenue, lJ[~it, ?.6 Sep. 1972

3350-850 0.098 0.004 14.8      0.03 1.36      0.20       - 4.7 3.2 - - 0.0 0.4

850-420 0.146 0.044 23.7 0.01 0.25 0.17 2.5 2.4 - 0.5- - 1.3

420-250 0.144 0.040 25.8 0.01 0.25 0.19 4.0 0.9 - -- 0.6 1.4

250- 75    0.210    0.025     31.0     0.i0     0.56     0.37 - 4.4 4.3 - - 3.8 2.6

75- 0.295 0.032    48.6    0.O1    1.23    0.46 - 12.?_ IO.4 - - I.’3 7.5



TABLE I-2 (CONTINUED).     ANALYSES OF ROADWAY DUST AND DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 2

Particle Total PO4-P NO3-N NO2-N KJeld. C1 CN Petrol. n-Par. Fecal     Fecal Asbestos
Size PO4-P N Coliform Strep. (fbrs~g) Rubber(microns) (mg/g) (mg/g) (ug/g) (ug/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (org./g) (org./g) xlO-~     mg/g

Sample 43 D, 1-495, 18 Oct. 1972

3350-850 0.244 0.000 13.4 0.03 0.90 1.80 - 5.0 2.5 - - 0.5 0.6

850-420 0.238 0.000 11.6 0.01 0.35 1.82 - 2.9 2.6 - - 5.8 1.5

420-250 0.250 0.000 24.3 0.00 0.14 1.17 - 3.3 2.2 - - 3.2 1.5

250- 75 0.242 0.000 42.0 0.00 0.22 1.20 - 5.0 3.6 - - 5.1 6.7

75- 0.315 0.000 40.1 0.30 0.32 1.63 - 9.1 6.6 - - 0.0 10.8

Sample 50 D, Loehmann’s Plaza, 7 Nov. 1972

3350-850 O.122 0.042 16.0 0.00 ,1.14 0.73 - 5.0 3.3 - - 0.0 1.0

850-~20 0.193 0.031 7.5 0.00 1.08 0.63 - 5.4 3.3 - - 0.5 1.0

420-250 0.295 0.047 9.7 O.00 0.89 0.46 - 5.4 3.6 - - 2.6 1.9

250- 75 0.234 0.052 17.1 0.00 1.26 0.46 - 8.3 6.2 - - 5.1 8.0

75- 0.427 0.O12 13.6 0.06 1.37 0.69 - 25.4 19.0 - - 0.0 19.6

Sample 53 D, CAMP Station, 9 Nov. 1972

3350-850 0.095 0.007 13.4 0.05 0.75 0.25 - 5.2 3.3 - - 0.5 0.1

850-420 0.107 0.008 10.2 0.01 0.63 O.15 - 2.4 1.9 - - 2.6 0.I

420-250 0.i00 0.007 iO.0 0.00 0.30 0.04 - 4.0 3.0 - - 3.2 0.3

250- 75 0.238 0.002 20.1 0.O1 0.28 0.21 - 13.2 8.9 - - 2.6 0.6

75- 0.381 0.001 43.8 0.II 0.35 0.89 25.7 18.8 - 0.0 5.2



TABLE 1-2    (CONTINUED). ANALYSES OF ROADWAY DUSTAND DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 2

Particle Total PO4-P NO -N NO2-N KJeld. C1 CN Petrol. n-Par. Fecal FecalSize PO4-p 3 Asbestos
N Coliform Strep. (fbrs~g) Rubber(microns) (mg/g) (mg/g) (ug/g) (ug/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (org./g) (org./g) xl0-~ mg/g

Sample 60 D, North Capltol Street, Right, 5 Dec. 1972

3350-850 0.173 0.017 10.9 0.00 0.50 0.20 - 2.7 2.4 0 400 0.6 0.2

850-420 0.ii0 0.015 11.2 0.00 2.35 0.26 - 1.9 1.6 0 50 1.5 0.7

420-250 0.092 0.020 7.4 0.00 1.95 0.31 - 2.2 2.0, 0 I00
1.3 0.9

250- 75 0.193 0.026 13.9 0.01 0.85 0.69 - 10.3 i0.0 0 1250 1.9 6.6
75- 0.287 0.001 25.8 0.09 0.45 1.54 25.7 24.7 0 2025 0.0 27.4

Sample 85 l)~ North Capltol Street Left, 6 Feb. 1973

3350-850 0.134 0.001 4.3 0.01 0.21 0.16 - 4.2 4.1. - 2.6 2.1

850-420 0.146 0.008 8.5 0.01 0.15 0.]4 - 3.0 2.9 - - 0.0 1.6

420-250 0.152 0.015 10.3 0.00 0.21 0.18 3.5 3.3 - - 0.0 2.0

250- 75 0.250 0,009 21.3 0.01 0.45 0.30 - 8.5 7.0 - - 0.0 3.6

75- 0.469 0.000 36.5 0.03 1.48 0.71 - 20.7 17.8 - - 0.0 7.8

Sample 96 D, Baltimore Washington Parkway, 9 March 1973

3350-850 0.256 0.009 12.8 0.01 0.45 0.52 - 4.3 3.8 -

850-420 0.266 0.010 i0 3 0.01 0.32 0.27 4.0 2.5

420-250 0.229 0.007 8.5 00l 0.20 0.34 2 3 1.9

250- 75 0.427 0.000 10.3 0.01 0.08 0.57 7 7 6.2

75- 0.420 0,106 28.9 0.01 0.16 0.91 - 12.7 11.4 - 5.1 14.4



TABLE 1-2 (CONTINUED). ANALYSES OF ROADWAY DUST AND DIRT AS A
FUNCTION OF PARTICLE SIZE - PART 3

Particle      Lead     Chromium Nickel     Zinc     Copper Cadmium Barium
Size      (u~/~)    (ug/g)    (ug/g) (u~/K) (ug/~) (ug!~)    (u£/£)

(microns)

Sample 13 D, Kenilworth Avenue, Rizht, 8 Au~. 1972

3350-850       905        23          85        217       89         -         58
850-420      1840        22          33        708       67         -           0
420-250       908        ii           0       1040       37         -           0

250- 75      8570         56         217        2570      412          -         199

<75-          5070         34          67        1480      105          -          81

Sample 20 D, Kenilworth Avenue, Left, 8 Aug. 1972

3350-850       370         9          53        251       35         -           0
850--420      1610        19 -      24        918       39         -         56
420-250      3360        18          18        692      156         -           0
250- 75      4820        19          42       1350      106         -           0

<75-            9630          44          115         2490       326           -          190

Sample 22 D, 1-495, 15 Aug. 1972

3330-850 1440        21          83        102       51         -           0
350-420 8760        22          90        764      283         -           0
420-250 9100        21          33       1920       56         -           0
250- 75      20260         32           73        3460       129           -         122

<75-         25900         55          233        2710       308           -         188

Sample 31 D, Loehmann’s Plaza, 18 Sep. 1972

3350"850 391         74          22          82        29          -           0
850-420 377        56           0        931        0         -           0
420-250 767        70          79       1530       27         -           0
250- 75      6390       205        240       1990      117         -        135

<75-           3370         95           77        1490        48           -            0

Sample 34 D, Kenilworth Avenue, Right, 26 Sep. 1972

3350-850       284        53        166        542       63         4          -
850-420      4150        70         98       4140      357         3          -
420-250      2670        65          74       4140      241         3           -
250- 75       2740         89         106        4330       119           4            -

<75-            809         35           68         732        75           2            -

Sample 38 D,~ Kenilworth Avenue, Left, 26 Sept. 1972

3350-850       900       ii0        226          94       57         2           -

850-420      9900        69          77          42       67         0           -
420-250      5810        79        104        535       45         4           -
250- 75      12800          99          i00         1230       116           3             -

<75-            4500        161          244         1890       310           7             -
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TABLE 1-2 (CONTI~).      ANALYSES OF ROADWAY DUST AND DIRT AS A
FUNCTION OF P.iRTICLE SIZE - PART 3

Particle Lead     Chromium ~ickel     Zinc     Copper Cadmium Barium
Size (ug/g) (ug/g) (u~/~) (u~/----~) (ug/g) (ug/g--~" ~-~)

(microns)

Sample 43 D, 1-495, 18 Aug. 1972

3350-850 2360       Iii        275        154       43         2           -
850-420 5840       121        203        403       42         2           -
420-250     13400       191        141        909      163         3           -

250- 75      7400       175         138         973        71          2           -

<75~         16700        303         228       1530      183          5            -

Sample 50 D, Loe~ann’s Plaza, 7 Se~. 1972

3350-850        48        26          i03        34       18         0           -

850-420       595       148          153       579       23         4           -
420-250      1460       175          216      1780       62          I           -
250- 75       911       164          238      2040       94         4           -
<75-          1180       435          369      1310      170         5           -

Sample 53 D, C~,~, 9 Sep. 1972

3350-850       856       427        1180       542       51         1           -

850-420      1990       132          166       384       36         0           -
420-250       294        92          i00       239       17          2           -
250- 75       428       139          132       259       85          2           -

<75-          1340       298          238       671      214          5           -

Sample 60 D, North Capitol Street, Right, 5 Dec. 1972

3350-850 255        84          ~79        93       54          0           -
850-420 285          4           69      1840       25         0           -
420-250 237        34           47      3550       28         0           -
250- 75        237         88          144      2590        97          0           -

<75-          5330        202          378      2010      191          3            -

Sample 85 D, North Capitol Street, Left, 6 Feb. 1973

3350-850        63       117          406        42       32         i           -
850-420      1050        69          194       512       25          2           -
420-250       946        37          263      1310       15         i           -
250- 75      2520       i01          119       976       49         3           -

<75-        2770      160        363     1290     138        5         -

Sample 96 D, Baltimore Washington Parkway, 9 !-~r. 1973

3350-850 1840        83          294       697       56         3           -
850-420 2000        66           91      i000       56         2           -
420-250 2310        58          206      1600       37          3           -
250- 75      3540        99          138      1290      224          3           -

<75-           476         53          194      1170      180          6           -
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BLOW-IN EXPERIMENT

TABLE J-l.      BLOW-IN EXPERIMENT - LITTER

Location Date Section     Dry Dry Volatile COD
Weight Volume Solids

(#) (g) (ml) (mg/g) (mg/g)

Ken. Av. 5 Oct. ’72 i 47.8 75 27.2 439.2Right

Ken. Av. 5 Oct. ’72 2 38.6 80 273.1 319.4Right

Ken. Av. 5 Oct. ’72 3 84.2 250 498.6 148.7Right

Ken. Av. 5 Oct. ’72 4 37.4 150 375.2 215.5
Right

Ken. Av. 5 Oat. ’72 5 49.4 80 240.9 201.2
Right

Ken. Av. 5 Oct. ’72 6 46.5 75 329.3 148.6Right

Ken. Av. 6 Oct. ’72 1 54.6 80 990.0 161.1
Right

(a)Ken. Av. 6 Oct. ’72 2 428.1 300 988.4 66.0
Right

(a)Ken. Av. 6 Oct. ’72 3 506.0 320 893.4 93.6Right

Ken. Av. 6 Oct. ’72 4 70.1 150 285.3 205.6
Right

Ken. Av. 6 Oct. 72 5 34.1 50 885.3 121.9Right

Ken. Av. 6 Oct. ’72 6 40.4 50 730.2 403,9
Right

1-495 17 Oct. ’72 1 251.4 300 316.9 165.5

1-495 17 Oct. ’72 2 179.1 200 540.2 185.7

1-495 17 Oct. ’72 3 101.8 120 928.6 132.0

I~495 18 Oct. ’72 1 169.2 250 141.6 234.0

1-495 18 Oct. ’72 2 130.8 250 132.7 175.9

1-495 18 Oct. ’72 3 169.6 300 94.4 225.0

1-495 23 Oct. ’72 1 435,3 495 332.2 208.1

1-495 23 Oct. ’72 2 529.3 565 60.3 254.7

1-495 23 Oct. ’72 3 335.2 375 177.0 426.2

(a)A spill of sand, proabably from a passing truck, was noted on Sections 2
and 3 of Kenilworth Avenue on 60ctoSer 1972.
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TABL~ J-2.     BLOW-IN EXPERIMENT
DITST AND DIRT - PART i

Location      Da=e       Section Dry      Dry     Volatile COD     Grease
Weight Volume Solids

(#)     (g)     (ml)    (mg/g) (mg/g) (mg/g)

Ken. Av. 5 Oct. ’72       1      125.2       80      656.4      94.9    10.8
Right

Ken. Av. 5 Oct. ’72       2      113.2       90      975.3      91.5 10.9
Right

Ken. Av. 5 Oct. ’72       3      226.5      160      784.1      62.5     8.2
Right

Ken. Av. 5 Oct. ’72       4      137.2      125      946.6     138.9    12.7
Right

Ken. Av. 50c=. ’72       5      114.9       90      123.8    103.5 11.7
Right

Ken. Av. 5 Oct. ’72       6      154.1      120       70.2    105.4    9.0
Right

Ken. Av. 6 Oct. ’72       i       95.0       75      186.4    115.4    8.8
Right

(a)Ken. Av. 6 Oct. ’72       2      249.2      180       58.9      66.6    11.3
Right

(a)Ken. Av. 6 Oct. ’72       3      238.4     180       53.2      75.5    6.5
Right

Ken. Av. 6 Oct. ’72       4      167.9      125      108.2    132.9 11.8
Right

Ken. Av. 6 Oct. ’72       5       89.0       65      270.3      69.9    ii.5
Right

Ken. Av. 6 Oct. ’72       6      104.4       75      188.3      95.4     9.6
Right

1-495      17 Oct. ’72      1     2915.4     1905       54.8      78.8     7.2

1-495      17 Oct. ’72      2     1556.3      980       49.2      71.9     6.7

1-495      17 Oct. ’72      3     i160.i      8i0       57.8      86.0     7.8

1-495     18 Oct. ’72     i    1933.1    1370      40.8     53.6    4.5

1-495      18 Oct. ’72      2     2098.0     1350       38.8      54.2     5.6

1-495     18 Oct. ’72     3    1762.8    1310      47.3     62.9    7.3

1-495      23 Oct. ’72      i     4356.6     2770       84.7      49.9     5.0

1-495      23 Oct. ’72      2     5351.1     3455       59.9      56.9     5.8

1-495      23 Oct. ’72      3     5289.9     2795       80.3      55.8     6.5

(a)A spill of sand, probably from a passing truck, was noted .on Sections 2
and 3 of Kenilworth Avenue on 6 October 1972.
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TABLE J-2 (CONTINUED). BLOW-IN EXPERIMENT
DUST AND DIRT - PART 2

Location Date Section Total NO3-N Kjeld. Petro. n-Par. Asbestos
PO4-P N (fbrs/g)

(#) (mg/g) (ug/g) (mg/g) (mg/g) (mg/g) x10-5

Ken. Av. 5 Oct. ’72 i 0.366 32.2 0.71 ’ 6.4 5.6 1.9
Right

Ken. Av. 5 Oct. ’72 2 0.207 36.5 0.28 5.6 5.1 0.6
Right

Ken. Av. 5 Oct. ’72 3 0.293 33.4 0.59 4.9 3.8 0.~
Right

Ken. Av. 5 Oct. ’72 4 0.329 29.4 0.79 7.7 5.9 0.6
Right

Ken. Av. 5 Oct ’72 5 0.268 28.0 1.09 7.8 4.9 i.3.

Right

Ken. Av. 5 Oct. ’72 6 0.390 23.1 0.60 5.8 3.4 0.0
Right

Ken. Av. 6 Oct. ’72 1 0.287 38.9 0.80 5.6 4.6 1.3
Right

(a)Ken. Av. 6 Oct. ’72 2 0.414 33.1 0.77 8.0 7.2 0.0
Right

(a)Ken. Av. 6 Oct. ’72 3 0.281 28.0 0.55 3.7 3.0 1.3
Right

Ken Av 6 Oct ’72 4 0.259 37.8 1 03 8.2 7.1 0.0
Right

(a)A spill of sand, probably from a passing truck was noted on Sections 2 and 3 of Kenilworth Avenue
on 6 October 1972.                                     ’



TABLE J-2 (CONTINUED).      BLOW-IN EXPERIMENT
DUST AND DIRT - PART 2

Location          Date          Section      Total        NO3-N       Kjeld.      Petro.      n-Par.      Asbestos
PO4-P                    N                                (fbrs/g)

(#)       (mg/g)     (ug/g)     (mg/g)     (mg/g)     (mg/g)      xlO-5

Ken. Av.      6 Oct. ’72          5           0.305       26.8        0.81        7.7          6.3           2.3
Right

Ken. Av.      6 Oct. ’72          6           0.250       32.8        0 87        6.8          5.4           0.0
Right                                                             "

1-495          17 Oct. ’72         i ~         0.342       19.8        0.36        3 5          2.8           1.8
.

1-495         17 Oct. ’72        2          0.371       21.3        0.44        4.0         3.6          2.6

1-495         17 Oct. ’72        3          0.342       19.3        0.41        4.9         2.3          3.2

1-495         18 Oct. ’72        i          0.217       16.4        0.28        3.0         2.1          9.6

1-495          18 Oct. ’72         2           0.244       21.0        0.29        3.0          2.3           7.6

1-495         18 Oct. ’72        3          0.281       15.5        0.31        4.0         3.4          4.4

1-495           23 Oct. ’72          1            0.244        17.6         0.17    .     2.6           2.3            2.6

1-495         23 Oct. ’72        2          0.229       14.9        0.20        2.7         2.4          6.4

1-495         23 Oct. ’72        3          0.256       13.7        0.25        3.1         1.8          7 7
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Assessing the Condition and Status of Aquatic Life Designated Uses
in Urban and Suburban Watersheds

Chris O. Yoder and Edward T. Ranki~1

Abstract
Ohio EPA employs biological, chemical, and physical monitoring and assessment
techniques in biological surveys in order to meet three major objectives: 1) determine
the extent to which use designations assigned in the Ohio Water Quality Standards
(WQS) are either attained or not attained; 2) determine if use designations assigned to
a given water body are appropriate and attainable; and 3) determine if any changes in
key ambient biological, chemical, or physical indicators have taken place over time,
particularly before and after the implementation of point source pollution controls or
best management practices for nonpoint sources. Biological criteria are one of the
principal assessment tools by which the status of water bodies is determined in Ohio.
The results of biological monitoring in selected small urban Ohio watersheds shows a
tendency towards lower biological index scores with an increasing degree of
urbanization and allied stressors, becoming more severe as other impact types such as
combined sewer overflows (CSOs) and industrial sources coincide. Out of 110
sampling sites examined only 23% extfibited good, very good, or exceptional biological
index scores. Of the sites classified as being impacted by urban sources, only two
sites (4.5%) attained the applicable biological criteria. Poor or very poor scores
occurred at the majority of the urban impacted sites (85%). More than 40% of
suburban sites were impaired with many reflecting the impact of new developments
for housing and commercial uses. The results demonstrate the degree of degradation
which exists in most small urban Ohio watersheds and the difficulties involved in
dealing with these multiple and diffuse sources of stress. Well designed biological
surveys using standardized methods and calibrated indicators can contribute essential

Ohio EPA, Division of Surface Water, Monitoring and Assessment Section. !685 Westbelt Drive.
Columbus. Ohio 43228
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information and capacity to t~rban watershed management. Because the resident biota
respond to and integrate all or the various factors that affect a watershed their
condition is the cumulative result of what happens within watersheds. It is important
issue that ambient monitoring not only be done as part of the overall urban nonpoint
source management process, but that it is done correctly in terms of timing, methods.
and design.

Introduction
The health and well-being of the aquatic biota in surface waters is an important
barometer of how effectively we are achieving the goals of the Clean Water Act.
particularly the maintenance and restoration of biological integrity. Simply stated
biological integrity, is the combined result of chemical, physical, and biological
processes in the aquatic environment. The interaction of these factors is especially
apparent in the effects of nonpoint sources. In order to be successful in achieving
Clean Water Act goals, ecological concepts, criteria, and assessment tools need to be
better incorporated into the prioritization and evaluation of watershed management
efforts (Yoder 1995a).

The monitoring of surface waters and evaluation of the biological inte=~rity goal of the
Clean Water Act have historically been predominated by nonbiological measures such
as chemicalJphysical water quality. (Karr et al. 1986). While this approach may have
fostered an impression of empirical validity and legal defensibility it has not
sufficiently measured the ecological health and well-being of aquatic resources. An
illustration of this point was demonstrated in a comparison of the abilities of chemical
water quality criteria and biological criteria to detect aquatic life use impairment in
Ohio rivers and streams. Out of 645 water body segments analyzed, biological
impairment was evident in 49.8% of the cases where no impairments of chemical
water quality, criteria based on ambient chemical monitoring were observed (Ohio
EPA ! 990a). While this discrepancy may at f~rst seem remarkable, the reasons for it
are many and lie mostly in the inherent complexiw of biological information.
Biological communities simultaneously respond to and integrate a wide variety, of
chemical, physical, and biological factors in the environment whether they are of
natural or anthropogenic origin. Simply stated controlling chemical water quality
alone does not assure the ecological integrity, of water resources (Karr et al. 1986).

The health and well-being of surface water resources is the combined result of
chemical, physical, and biological processes (Figure 1). To be truly successful in
attaining biological integrity, goals, monitoring and assessment tools are needed ~hat
measure both the interaction of chemical, physical, and biological processes and the
integrated result of these processes (Karr 1991). This is especially true of nonpoint
sources because many of the effects involve the complex and dvnamic interaction of
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these factors. Biological criteria offer a ~vay to measure the end result of watershed
leve! management efforts and-successfully accomplish the protection and restoration
of aquatic ecological resources. Biological communities respond predictably to
gradients of environmental impact which chemical/physical water quality criteria
alone cannot adequately discriminate or sometimes even detect. Habitat degradation
and sedimentation are two such widespread impacts of nonpoint source origin that
simply cannot be measured by chemical/physical assessments alone. As illustrated
by Figure l it is the cumulative combination of chemical and physical factors that
result in aquatic life use impairments from nonpoint sources.

Biological Criteria
Biological criteria are narrative and numerical expressions of the health and well-being
of the aquatic biota and are based on measurable attributes of aquatic communities
such as fish and macroinvertebrate community structure and function. Ohio EPA
adopted numerical biological criteria in the Ohio Water Quality Standards (WQS)
regulations in May 1990. Biological criteria are further stratified within a
classification system of aquatic life use designations. Numerical biological criteria
were derived using a regional reference site approach (Ohio EPA 1987a,.b; Ohio EPA
1989a; Yoder 1989; Yoder and Rankin 1995a). Numerical biological criteria, which are
expressed as biological indices that represent measurable end-points of aquatic life use
designation attainment and non-attainment, are the end-product of an ecologically
complex, but smactured derivation process. While numerical biological indices have
frequently been criticized for potentially oversimplifying complex ecological
processes, the need to distill such information to commonly comprehended
expressions is both practical and necessary. Numerical biological criteria represent
valid ecological end-points so long as the underlying development process is
theoretically sound and informationally robust.

The availability of new generation evaluation mechanisms such as the Index of Biotic
Integrity (IBI; Karr 1981; Fausch et al. 1984; Karr et aL 1986), the Index of
Well-Being (Iwb; Gammon 1976; Gammon et al. 1981), the Invertebrate Community
Index (ICI; Ohio EPA 1987b; DeShon 1995), and similar efforts (Plafkin et al. 1989;
Lyons 1991; Simon 1991; Kerans and Karr 1992; Fore et al. 1996; Barbour et al.
1996) have satisfied important practical and theoretical gaps not always fulfilled by
previously available single dimension indices (Fore et al. 1996). Multimetric
evaluation mechanisms such as the IBI extract ecologically relevant information from
complex biological community data while preserving the opportunity to analyze the
data on a multivariate basis. The problem of biological data variability is also
addressed within this approach. Variability is controlled by specifying standardized
methods and procedures (e.g., Ohio EPA 1989b), compressed through the application
of multimetric evaluation mechanisms (e.g., IBI, ICI), and stratified in accordance
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Figure 1. The five principal factors, with some of the important chemical, physical, and
biological subcomponents, that influence and determine the integri~, of surface
water resources (modified from Karr et aL !986).
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with re,.zional and physical variability and potential (e.g., watershed size. ecoregions.
tiered a~tuatic life uses) The rfisult are evaluation mechanisms such as the IBI and ICI
that have acceptably low replicate and intra-regional variability (Davis and Lubin
1989: Rankin and Yoder 1990: Stevens and Szcz’ytko 1990).

A few states initially led the effort to establish biological criteria by initiating
development and implementation efforts within their own water quality management
programs. U.S. EPA effectively endorsed the approach used by some of these states
by first issuing national program, policy, and bioassessment guidance (Plat’kin et al.
1989; U.S. EPA 1990, 199t) and more recently specific guidance for biological criteria
development in wadeable streams (U.S. EPA 1995). At the same time more states are
undertaking biological criteria development and implementation efforts (e.g., Florida
as detailed in Barbour et al. 1996). While outstar~ing and as yet unresolved issues
remain surrounding the policy applications of biological criteria (Miner and Borton
1991: Pih.fer 1991; Jackson 1992; Ruffler 1992; Schmidt 1992; Schregardus 1992;
Yoder 1991a. I995b), the concept is becoming fin’nly embedded in emerging state and
federal monitoring, assessment, and management initiatives (e.g., environmental
indicators, national goals).

Methods and Design
A biological and water quality survey, or "biosurvey", is an interdisciplinary
monitoring effort conducted on a water body specific, watershed, or basirgsubbasin
scale. Biosurveys may be relatively simple, focusing on one or two small streams,
one or two principal stressors, and a handful of sampling sites or a much more
complex effort including entire drainage basins, multiple and overlapping stressors,
and tens of sites. Each year Ohio EPA conducts biosurveys in 10-15 different areas
with an aggregate total of 250-350 sampling sites.

Ohio EPA employs biological, chemical, and physical monitoring and assessment
techniques in biosurveys in order to meet three major objectives: 1) determine the
extent to which use designations assigned in the Ohio Water Quality Standards
(WQS) are either attained or not attained; 2) determine if the use desi~m~.ations assigned
to a given water body are appropriate and attainable; and 3) determine if any changes
in k~ ambient biological, chemical, or physical indicators have taken place over time,
particularly before and after the implementation of point source pollution controls or
best management practices for nonpoint sources. The data gathered by a biosurvey is
processed, evaluated, and synthesized in a biological and water quality, report2. Each
biological and water quality, report contains a summary of major findings and
conclusions, recommendations for revisions to use designations, future monitoring

Approximately 150 of these reports have been produced since 1978.
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needs, or other actions which max be needed to resolve impairment(sl of designated
uses. While the principal tb’cus of a biosurvey is on the status of aquatic life uses. the
status of other uses such as recreation and water supply, as well as human health
concerns, are also addressed. These reports are then used to support virtually any
Ohio EPA program where the protection of aquatic resources is at issue.

Role of Biological Criteria
There are a number of areas in water resource management in which biological criteria
and bioassessment methods can and do play a key role. As a criterion for determining
the extent of any aquatic life use impairments, biocriteria have played a central role in
the biennial Ohio Water Resource Inventory (305[b] report; Ohio EPA 1994), the
Ohio Nonpoint Source Assessment (Ohio EPA 1990b; 1991), generating various
priority lists (e.g., 303[d] and 30411] listings)’, water quality permit support
documents, and comprehensive watershed assessments. Biological criteria represent
a measurable and tangible criterion against which the effectiveness of state and federal
water pollution abatement and water quality management programs can be judged.
However, biological assessments must be accompanied by appropriate program
activity measures, ambient chemical/physical measures, measures of pollutant
loadings, habitat quality characterizations, land use statistics, and other source
information necessary to establish linkages between the activities which impact and
decade aquatic ecosystems (i. e., stressors) and the resultant quality of the ecosystem
(as implied by the various exposure and response indicators) to those impacts.

Ohio Water Quality Standards: Designated Aquatic Life Uses
The Ohio Water Quality Standards (WQS; Ohio Administrative Code 3745-1) consist
of a classification system of designated uses and chemical, physical, and biological
criteria designed to represent measurable properties of the environment that are
consistent with the goals specified by each. Use designations consist of two broad
groupings, aquatic life and non-aquatic life uses. In applications of the Ohio WQS to
the management of water resource issues in Ohio’s rivers and streams, the aquatic life
use criteria apply to virtually all surface waters regardless of size and frequently
result in the most stringent protection and restoration requirements, hence their
emphasis in biological and water quality reports. The five different aquatic life uses
currently def’med in the Ohio WQS are described as follows:

1) Warmwater Habitat OziWH) - this use designation defines the "typical"
warmwater assemblage of aquatic organisms for Ohio rivers and streams; this use
represents the principal restoration target for the majority of water resource
management efforts in Ohio.
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2) Exceptional Warmwater Habitat (EWH) - this use designation is reserved for
waters which support "’unusual and exceptional" assemblages of aquatic organisms
which are characterized by a high diversity, of species, particularly those which are
highly intolerant and/or rare. threatened, endangered, or special status (i.e..
declining species); this designation represents a protection goal for water resource
management efforts dealing with Ohio "s best water resources.

3) Coldwater Habitat (CWH) - this use is intended for waters which support
assemblages of cold water organisms and/or those which are stocked with
salmonids with the intent of providing a put-and-take fishery on a year round
basis.

4) Modified Warmwater Habitat (MWH) - this ~ise applies to streams and rivers
which have been subjected to extensive, maintained, and essentially permanent
hydromodifications such that ~’ae biocriteria for the WWH use are not attainable
and where the activities have been sanctioned and permitted by state or federaI
law; the representative aquatic assemblages are generally composed of species
which are tolerant to low dissolved oxygen, silt, nutrient enrichment, and poor
quality, habitat.

5) Limited Resource Water (LRW) - this use applies to small streams (usually <3
mi.2 drainage area) and other water courses which have been irretrievably altered
to the extent that no appreciable assemblage of aquatic life can be supported; such
waterways generally include small streams in extensively urbanized areas, those
which lie in watersheds with extensive drainage modifications, those which
completely lack water on a recun’ing annual basis (i.e., true ephemeral streams), or
other irretrievably altered waterways (e.g., dredged navigation channels, concrete
stream channels).

Chemical, physical, and/or biological criteria are generally assigned to each use
designation in accordance with the narrative goals defined by each. As such the
system of use designations employed in the Ohio WQS constitutes a "tiered"
approach in that a gradient of appropriate levels of protection are afforded by each.
This hierarchy is especially apparent in the water quality criteria established for
parameters such as dissolved oxygen, ammonia-nitrogen, temperature, and the
biological criteria. For other parameters such as heavy, metals, the technology to
construct an equally graduated set of criteria has been lacking. The specified
procedure (Stephan et at 1985) has not been able to produce different water quality
criteria for the different aquatic life use designations. Thus the same water quality
criterion may apply to two or more different use designations. However. we are
presently developing a technique for using ambient chemical data and the biological
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criteria to derive tiered water qualit.v criteria tbr heavv metals and other parameters.

Determination of Aquatic Life Use Attainment Status
Biological criteria in Ohio are based on two principal organism ~roups. fish and
macroinvertebrates. Numerical biological criteria tbr rivers and streams were derived
by utilizing the results of sampling conducted at more than 350 reference sites that
typify the range of "least impacted" conditions within each ecoregion (Ohio EPA
1987b: 1989a). This information was then used within the existing framework of
tiered aquatic life uses in the Ohio WQS to establish attainable, baseline biological
community performance expectations on a regional basis. Biological criteria va~’ by
ecoregion, aquatic life use designation, site ~pe. and biological index. The resulting
array of biological criteria for two of the "fishable. swimmable" use designations.
Warrnwater Habitat (WWH) and Exceptional Warmwater Habitat (EWH) are shown
in Figure 2 which demonstrates the stratification inherent to this process.

The relationship between the aquatic life use designations and narrative ratings of
aquatic community condition (termed hereafter as biological commtmiD" performance)
is described in Figure 3. This figure shows the theoretical range of biological integrity.
(from lowes~ to highest) compared to the corresponding scale of measurement offered
by the multimetric biological indices such as the IBI and ICI. The dual role of
biological criteria to serve both as an indicator of aquatic life use status and biological
inte.mfity is also demonstrated by Figure 3. For example, the Modified Warmwater
Habitat (MWH) use designation is assigned to streams which cannot attain the
Warmwater Habitat (WWH) use designation due to circumstances (defined in the
WQS; see p. 7) which preclude attainment of the WWH biological criteria3. However,
the MWH biological criteria, which were derived from a separate set of habitat
modified reference sites, reflects only a fair level of aquatic community performance
which is not considered to be consistent with the biological integrity goal of the Clean
Water Act (CWA). Attainment of the biological criteria for the WWH and
Exceptional Warmwater Habitat (EWH) use designations reflect increasingly higher
levels of biological integrity which are considered to be consistent with the biological
inte.m-ity (good and exceptional performance, respectively) goals of the CWA.

3 Use designations such as Modified Warmwater Habitat (MWH) a_nd Limited Resource Waters
(LRW) do not meet the biological integrity goal of the Clean Water Act and are assigned on a case-
by-case basis and must be based on a use attainability analysis which is pertbrmed by the state and
approved by U.S. EPA.
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Fish -- Boat Sites Fish m Wading Sites

~ EWH ~ EWH

!

Fish -- Headwater Sites
Macroinve~ebrates

~ EWH ~’~ EWH

Huron ~rie Lake Plato - HELP ~ Eastern-Oniario Lake Plain - EOLP ~ Eastern Corn Belt Plains - ECBP

Interior Plateau - IP [] Western Allegheny Plateau - WAP

Figure 2. Numerical biological criteria adopted by the Ohio EPA for the Warmwater
Habitat ~’WWH) and Exceptional Warmwater Habitat (EWH) use designations
arranged by biological index, site type, and ecoregion. Index values on each map are
the WWH biocriteria that van by ecoregion as follows: IBI/M~wb for Boat Sites (upper
left),/BI!~V/Iwb for Wading Sites (upper right;, It3I for Headwater Sites (lower left), and
the [Cl for all sites (lower right). The EWH criterion for each index and site ~’pe is
located in the boxes adiacent to each map.
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Max. Exceptional
i, Warmwater ptional"

Habitat (EWH) (Statewide)

"Good"
Warmwater (non-HELP

Habitat (VVWH) Ecoregions,)
, / "Fair"

Index Modified ~" (HELP Ecoregi_on) \L_L~
Value Warmwater .... ~

Habitat Fair ~1 WWH I
(non-HELP

Limited
Ecoregions)-~...

Resource "Poor" , __J MWH I
Waters !LP Ecoregion)-4 ,

Poor’.~..._I
(Statewide) ~LRW I

Min.
LOW                                    ~ HIGH

BIOLOGICAL INTEGRITY

Figure 3. Relationship between the tiered aquatic life uses in the Ohio HQS and
narrative evaluations of aquatic community performance and how this
corresponds to a theoretical scale of biological integrity and measured
biological index values (HELP = Huron/Erie Lake Plain ecoregion).

Procedures for determining the use attainment status of Ohio’s lotic surface waters
were also developed (Ohio EPA 198719; Yoder 1991b). Using the numerical biocriteria
as defined by the Ohio WQS, use attainment status is determined as follows:

1) FULL - the aquatic life use attainment status is considered to be full if all of the
applicable numeric indices exhibit anainment of the respective biological criteria:
this means that the aquatic life goals of the Ohio WQS are being attained.

2) P.~TIAL - at least one organism group exhibits non-attainment of the numeric
biocriteria, but no lower than a narrative rating of fair performance, and the other
goup exhibits attainment.

3) NON - neither organism group exhibits attainment of the ecoregional biocriteria, or
one organism group reflects a narrative performance rating of poor or ver?’ poor.
even if the other group exhibits attainment.
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Following these rules a use attainment table is constructed for a longitudinal stream or
river reach organized on a watershed basis. Information included in an attainment
table are sampling location (river mile index), biological index scores, the Qualitative
Habitat Evaluation Index (QHEI; Rank.in 1989, 1995) score, attainment status, and
comments about important site specific factors such as proximity, to pollution
sources. An example is provided by Table 1 for selected small urban and suburban
watersheds throughout Ohio. This information may also be graphically portrayed in a
classic upstream-to-downstream longitudinal profite comparing the sampling result to
lon~,itudinal position in a river or stream or as a scatter plot of the sampling results
versus drainage area (an indicator of stream size) at each site. Either technique
permits a visual examination of the biological sampling results in terms of position in a
water body or watershed and the significance of deuiations, if any, from the numerical
biological criteria.

Using Biosur~’eys and Biocriteria to Assess Aquatic Life Use Attainment Status in
Urban and Suburban Ohio Watersheds
Biological criteria can play an especially important role in nonpoint source assessment
and management since they directly correspond to important environmental goal and
regulatory end-points, i.e., the biological integrity goal of the Clean Water Act and
aquatic life designated uses in state WQS. Numerous studies have documented the
capability of biological assessments to accurately characterize aquatic ecosystem
quality and condition in a wide variety, of settings. Yoder and Rankin (1995b)
described unique combinations of community response variables they termed
"biological response signatures" within which different classes of environmental
stressors (e.g., toxicity, nutrient enrichment, habitat degradation) can be distinguished.
Gammon et a!. (1983, 1995) documented a "gradient" of compositional and functional
shifts in the fish and macroinvertebrate communities of small, agricultural watersheds
in central Indiana. Community responses ranged from an increase in biomass with
mild nutrient enrichment to complete shifts in community composition and function
(e.g., insectivores replaced by omnivores) with increasingly severe impacts. Impacts
from animal feedlots had the most pronounced effects. In the latter case the condition
of the immediate riparian zone was correlated with the degree of impairment. Other
work by Gammon el’ al. (1990) suggested that nonpoint sources are impeding progress
in making further biological improvements which have recently been observed in large
rivers primarily in response to reduced point source impacts. Bennet et al. (1993)
used the IBI as an endpoint in a GIS modeling exercise where land use characteristics
of agricultural watersheds in Virginia were correlated with the degradation of aquatic
communities. Their goal was to develop a method for the most effective use of
limited resources in identifying the most critical sources of nonpoint source pollution
for changes in land management in order to restore degraded water resources.
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Table 1. Aquatic lif," use (AL(~) attainment status for selected headwater stream
biological samplhTg-locations in urban/suburban areas of central Ohio. Each
lh~e shows sampling location �river mile!, index value, the habitat assessment
score, use attainment status, and other injormation about the samptin,/
location undior watershed area.

RIVER MILE ALU Attain-
Fish/Invert. IBI ICIa QHEI ment Statusb Comments

Rose Run (1991)
E. Corn Belt Plain - WWH Use Designation (Existing)

0.6/0.6 38ns MG 72.0 FULL Suburban dev.

Hamilton Ditch (1992)
E. Corn Belt Plain - MWH Use Designation (Recommended)

1.3/0.3 28 8* 40.0 NON Channelized

Rush Run (1994)
E. Corn Belt Plain - WWH Use Designation (F_=~isting)

0.2/0.2 26* 4_* 69.0 NON Residential, sewage

Trabue Run (1991)
E. Corn Belt Plain - WWH Use Designation (Existing)

2.4/2.4          2.~0"      8_* 62.0 NON Commercial dev.

0.2/0.2 26* 20* 64.0 NON Light urban, spills

Republican Run (1991)
E. Corn Belt Plain - WWH Use Designation (Existing)

0.2/0.2 36.s - 63.0 [FULL] Suburban dev.

Eversole Run (1994)
E. Corn Belt Plain - FVWH Use Designation (Existing}

1.3/1.3 46 F* 70.0 PARTIAL Rural, intermittent

* Significant departure from ecoregion biocriterion: poor and very. poor results are underlined.
as Nonsi_znificant departure from ecoregion biocriterion (<4 IBI or ICI units: <0.5 Mlwb units).
a The narrative evaluation using the qualitative sample (G-good. MG-marginally good. F-fair. P-poor) is

based on best professional judgment utilizing sample attributes such as taxa richness. EPT taxa richness.
and community, composition and is used in lieu of the ICI when artificial substrate data are not available.
Aquatic life use (ALU) attainment status based on one organism group is parenthetically expressed.

Ecoregional Biological Criteria: E. Corn Belt Plain (ECBP)

INDEX - Site Type WWH EXVH MWHc
IBI - Headwaters 40 50 24
ICI 34 46 22
c _ Modified Warmwater Habitat for channelized habitats.
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Biological responses to urban nonpoint source impacts have also been documented by
numerous investigators. Kleiff (1979) documented a relationship between increasing
urbanization and biological impairment noting that the latter does not become severe

until urbanization reaches 30% of the watershed area. Steedman (1988) used a
modification of the IBI to demonstrate the influence of urban land use and riparian

zone integrity in Lake Ontario tributaries. A model relationship between the IBI and

these two environmental factors was developed.

Biological monitoring of nonpoint source impacts and pollution abatement efforts in
concert with the more traditional water quality assessment tools (e.g.,
chemical/physical) can produce the type of evaluation needed to determine where
urban nonpoint source management efforts should be focused, what some of the
management goals should be, and to evaluate the effectiveness (i.e., end=result) of such
efforts (Yoder 1995a). At the same time a well conceived monitoring program can
yield multi=purpose information Which can be applied to similar situations without
the need for site=specific monitoring everywhere. This is best accomplished when a
landscape partitioning framework such as ecoregions (Omernik 1987) and their
subcomponents are used as an initial step in accounting for natural landscape
variability. It is because of landscape variability that uniform and overly simplified
approaches to nonpoint source management will fail to produce the desired results

( Omernik and Griffith 199 I).

Significant unce~inty exists about the link between steady-state water quality
criteria applications and ecological indicators, particularly in complex urban settings.
In many situations we have failed to detect chemical water quality criteria exceedences

at sites where biocriteria impairment is apparent and even severe (Ohio EPA 1990a).

Much of the non-attainment that we have observed in urban watersheds is due to non-
chemical impacts such as habitat degradation, changes in the flow regime, and
sedimentation impacts. However, chemical water quality impacts which frequently
escape detection or adequate characterization by the grab sampling approach
commonly employed by many local, state, and federal agencies are also thought
responsible for a significant portion of the non-attainment (Yoder 1995a). However,
reaching this conclusion is made possible only by examining other evidence beyond
conventional water column chemical data.

Bioassessments achieve their maximum effective use in the assessment of urban
nonpoint sources when a watershed design to sampling and analysis is employed. An
example of this design is illustrated by the results of Ohio EPA bioassessments of

small urban and suburban watersheds in southwest, central, and northeastern Ohio
(Figure 4). The watersheds included in these figures include small, headwater streams
that represent a range of land use from largely rural, agricultural settings to intensive
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urbanization. An attempt was made to exclude sites which were predominantly
impacted by significant point-sources. The land use/impact categories used were
designated as rural, suburban, urban/industrial, urban with combined sewer overflows
(CSO), urban/industrial with CSOs, and interceptor sewer line construction. These
categories were assigned to each sampling location based on our general knowledge of

the watershed area upstream
~-100~. ’ ~ from the sampling site and is
l-’- NON-ATTAINMENT consistent with the assignment
~ 80~-~     POOr~VERYPOOR,
~. ~ of impact types used by Yoder

~ 60 and Rankin (1995b) elsewhere
>. in Ohio.
~ 4O

The distribution of IBI scores
CI 2O,,, in these watersheds shows a
n- tendency towards lower IBI

~    ..
~

scores and a subsequent loss of

= "~ ~ tt~ biological integrity with an
=’~ ~ -~ increasing degree of urbaniza-

¯ - = tion, becoming more severe as
Figure 5. Frequency of biological monitoringother impact types such as

locations in central, southwest, and northeast
Ohio headwater streams which were in fullCSOs, industrial, or commercial
attainment or non-attainment of the applicabledevelopment coincide. Out of
aquatic life use criteria and the proportion ofthe 110 sampling sites examin-
sites which reflected poor or very poor
performance as measured by the 11~I. The resultsed only 25 exhibited good, very
are stratified by the broad land use/impactgood, or exceptional biological
categories that most influenced the watershed w h i c h
area upstream from each sampling location,

p e r f o r m a n c e
corresponds to meeting the

WWH (good) or EWH (very. good. exceptional) biocriteria for the IBI (Figure 5). An
additional 19 sites were marginally good which means the IBI score was in the non-
significant range of departure from the WWH IBI biocriterion. Forty-six sites (42%)
reflected poor or very poor performance based on IBI values. Of the sites classified
as being impacted by urban land use and pollution sources, only two sites attained the
applicable IBI biocriterion. Poor or very poor performance was reflected by the
majority of the urban impacted sites (85%). More than 40% of the suburban sites
were impaired with many of these reflecting the impact of new developments for
housing and commercial uses. These results demonstrate the degree of degradation
which exists in most small urbanized watersheds and the difficulty, thus far in dealing
with multiple and diffuse sources of stress. Yoder (1995a) showed that the seventy.
of biological impairments within urban areas was also influenced by stream and river
size (as measured by watershed area) with the most severe effects occurring in what
we define as headwater streams, i.e., watershed areas less than 20 square miles.
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While habitat impacts are responsible tbr .~’ome of the observed impairments among
the 11 0 sites, most of the biblogicalty impaired sites offered relatively good instream
habitat (Figure 4). Thus/~.ctors other than direct habitat deficiencies as measured by
the QHEI are likely responsible for the majority or" the observed impairment. This
includes direct chemical effects from permitted discharges, spills, contaminated runoff.
and other releases. CSOs are a major source of impairment in urban watersheds and

besides contributing raw sewage, can
~oo~ ’ ’ ’ ’     : also include industrial wastewater

[ [] ~C~>36~M~etsvvwH~ : that is discharged into the sewer
t~ ~ ~ ICI ~ (Mee~s EWH)
-~ ~ ~ system. In many urban settings in
u. 60’~.o Ohio concentrations of chemicals in
="’,,o bottom sediments are frequentlv
== ! elet, ated compared to concentrations

20
t

measured at site-specific control or
o regional reference sites.

~ .... Contaminated sediments generally
= -0 -= ~0 ~= ~0 ~= ~ "= result from releases which enter theTOTAL TOXIC M~S (MG/KG)

~o,.~ , ’ , , , , , ~ ’ ~                             ~’ aquatic environment during regular
70 ~ [] IBI~(M~WWH) ~~ : - and episodic releases from point

m 60 " i IBI>~(M~NH)

~ ~ sources (includes CSOs and storm
,, 5~
~ ~ sewers) and/or periodic runoff events
lI: 40
"’ from urban nonpoint sources. Thetn 30
= correspondence between elevated

~o concentrations of toxic heavy metals
o s’ ~’ s’~’ ~ ~’s’ ~’ s’~

and declining aquatic community
~ , , ", : : ~, ~ performance as portrayed by the [BI

and ICI which is demonstrated by
TOTAL TOXIC MI~I’ALS (MG/K(3)

Figure 6. The results show thatFigure 6. Frequency of biological sampling
sites throughout Ohio at which 1CI increasing levels of seven toxic heavy,
?upper~ and [BI (lower) scores consistent metals (arsenic, cadmium, chromium,
with the 13zWH and EIYH biocriteria copper, lead, nickel, and zinc)occurred at corresponding ranges of
total toxic heavy metals in sediment, commonly encountered in urban

settings corresponded to a much
reduced frequency of sites with IBI and ICI scores that meet the typical WWH and
EWH values. The frequency of sites meeting the EWH biocriteria declined markedly
at levels ~eater than 150 mgikg and WWI-I attainment declined above 200 mgikg. It is
believed that the relationships demonstrated between the indicators of biological
integrity and the degree of sediment contamination by heavy, metals is an accurate
reflection of the history, of toxic metals loadings from all sources, something that
frequently escapes accurate characterization by the type of chemical grab sampling
routinely employed by local and state agencies.

16 Yoder and Ran.kin

R0027703



While much attention is generally paid to toxic substances in urban nonpoint source
runoff, evidence suggests that non-toxic impacts are also significant, at least in Ohio
and the midwest. Sedimentation (or siltation) resulting from urban and other land use
activities is a major impact from urban nonpoint sources and was the second leading
cause of impairment (from all sources) identified by the 1994 Ohio Water Resource
Inventory (Ohio EPA 1994). Since 1988. this cause category has surpassed ammonia
and heavy metals, classes of pollutants most commonly associated with point
sources, in rank. Sedimentation is responsible for more impairment (over 1400 miles
of stream and rivers and 23,000 acres of lakes, ponds, and reservoirs) than any other
category except organic enrichment!dissolved oxygen (D.O.), with which it is closely
allied in both urban and ,agriculatraJ areas.

!

Watershed impermeability has recently been suggested as an overall indicator of the
level of "watershed stress" in terms of being correlated with an increasing degradation
of aquatic life (Schueler 1994; Arnold and Gibbons 1996). Imperviousness has been
correlated with an increased risk of impairment not only due to adverse effects on
watershed hydrology, but as a product of other impacts such as contaminated runoff,
more fi’equent spills, and increasingly severe habitat impacts which correspond to this
stressor indicator. In the two papers we reviewed on this subject, watershed
imperviousness was negatively correlated with the condition of the aquatic biota with
degradation becoming significant at 25-30% within a watershed. While we did not
quantify this factor in our Ohio urban/suburban watershed examples (Figures 4 and 5)
it seems plausible that imperviousness would be correlated with the results,
particularly for small watersheds.

Use Attainability Issues in Urban and Suburban Ohio Watersheds
An emerging issue of increasing importance related to the preceding discussion and to
the restoration and management of small urban watersheds is that of use attainability.
An important objective of the biosurveys conducted by Ohio EPA is to determine the
appropriate and attainable aquatic life use designation. If the results of the sampling
and data analysis suggest that an existing use designation is inappropriate (or the
stream is presently unclassified) an appropriate use is then recommended. These
recommendations axe proposed in a WQS rulemaking procedure and adopted after
consideration of public input.

The issue of urban and suburban development and the effects of each on aquatic life
use attainment in rivers and streams has increased in importance within the surface
water programs at Ohio EPA. Small watersheds in established, older urban settings
are particularly at issue because of regulatory concerns such as CSOs and stormwater
management. As was amply demonstrated by our Ohio examples (Figures 4 and 5).
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small streams in historically developed urban areas are not only impaired, but severely
so. This is generally due t6 multiple t’actors including chemical effects, physical
habitat modifications, lack of sustained flows during normally recurring dry weather
periods, higher peak flows during wet weather periods, and watershed scale
modifications of land use characteristics. Overlapping regulator?. programs such as
NPDES permits for point sources. CSO and sanitary, sewer overflow (SSO) controI
and remediation, stormwater management, and construction site management are
commonplace throughout Ohio. The regulatory, and/or management requirements
associated with each are driven, in part. by the Ohio W’QS. In our efforts to develop
strategies to protect and restore designated uses the question of use attainability
frequently arises. It is widely perceived that the restoration of designated aquatic life
uses consistent with the goals of the CWA (i. e., WWH) in intensively urbanized areas
is neither practical nor attainable. This in itself can~ present a premature barrier to the
management goal of restoring full use attainment or upgrading use designations for
waters now classified for less thah CWA goal uses.

The assignment of appropriate and attainable aquatic life uses is a challenge that Ohio
EPA has dealt with over the past 20 years. Our approach has relied heavily on
experience with observing biological responses to different types of impacts and the
habitat assessment provided with the QHEI. Generally speaking if the QHEI reveals
that instream habitat is sufficient on a watershed or reach length scale to support an
assemblage of aquatic life consistent with the WWH use, that use is adopted.
Classification of waters to a less than CWA goal use designation such as MWH or
LRW requires a showing that the WWH biocriteria are not attained and that habitat is
an overriding and precluding factor in the non-attainment. In effect it must be
demonstrated that the WWH use is not attainable in the foreseeable future. Rankin
(1995) has shown at what point habitat becomes a precluding factor by examining the
various attributes of the QHEI which correlate with WWH attainment and non-
attainment at sites where non-habitat impacts are minimal. Figure 7 exemplifies this
phenomenon by contrasting ranges of IBI values that correspond to the five narrative
categories with the ratio of modified:warmwater habitat attributes (as defined by
Rankin 1989) which increases as habitat becomes deficient in terms of being able to
support an assemblage of aquatic life consistent with the WWH biocriteria. As the
predominance of modified habitat attributes increase to a modified:warmwater ratio of
greater than 1.0-I.5 the likelihood of having IBI scores consistent with the WWI-I use
declines. This relationship bears out better where the QHEI score and attributes
ratios are analyzed on a reach length or watershed scale (Rankin 1995).

The decision to assign a less than CWA goal use (e.g., MWH or LRW) must also meet
the conditions prescribed by the U.S. EPA WQS regulations (40 CFR. Part 131) that
restoring to a higher designated use would result in widespread, adverse social and
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economic impacts or the higher use is not attainable due to irretrievable effects of
anthropogenic origin or natural conditions. The most frequently used reason for
assigning either the MWH or LRW uses in Ohio is due to irretrievable physical
effects. For example, the MWH use designation applies in situations of wide-spread
stream habitat modifications for agricultural drainage purposes (e.g., channelization)

and where that activity is
sanctioned by state and/or federal

o o " law. Less frequently encountered~ 1 4 o o N = O~ $ite~" ---o--7, ---o--- habitat modifications include run-~.~2            o

8 <7 10 of-river impoundment by low head

~ ~ 8 dams, or heavy sedimentation due
~,~ 6 ° to non,acidic mine drainage and
o = ,~ where reclamation activities are not

expected. The LRW use applies to
< ~ , ,_.., , , , ,~"~"",,,-~ o ’ cases of severe, watershed-wide

12-19 20-29 30-39 40-49 50-60
(VERY (POOR) (FAIR) (GOOD) (EXCEP- drainage modifications and acidic
POOR) TIONAL)

mine drainage where reclamation
activities are not expected. With

Figure 7. Relationship between the ratio of
modified:warmwaterhabitat attributes and the exception of isolated instances
ranges of the IBI corresponding to the fiveof direct eharmelization, the most
narrative categories of biological communityfrequently encountered situation
performance. The data is from a set of least
impacted and habitat modified reference siteswith small urban streams is the
throughout Ohio. This analysis employs asevere disruption of local habitat
box-and-whisker plot showing the median,such as riparian encroachment and
interquartile, maximum, minimum, 90th and
l Oth percentile, and outlier IBI values, removal, replacement of the natural

substrate with artificial materials
(e.g., concrete, rock-basket gabions), and broad scale watershed modifications. In
such cases the QHEI scores are frequently reflective of poor or very poor habitat
quality yielding extremely high modified:warmwater habitat ratios (Fig. 7). In such
cases flow conditions may also be ephemeral or inadequate to support any except the
most tolerant forms of aquatic life, or the stream is virmaily eliminated by culvertmg.
Such situations are relatively easy to diagnose and assignment of the LRW use is the
result.

The situation is different when the habitat evaluation indicates that sufficient
warmwater attributes are present to suggest attainment of WWH is possible. In such
cases WWH is viewed as attainable (as the data from several of our small
urban/suburban watersheds suggest) even though the aquatic communities only
perform in the poor or very poor ranges. As previously mentioned the impairment
may be due to sources which theoretically could be abated or sufficiently controlled.
thus resulting in the full restoration of the WWH use. The key point here is that uses
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are based on potential, not the present-day biological attainment status. However. ~he
challenges of managing stre~sors such as spills, runoff, and CSOs is daunting because
of the diffuse nature of these sources and the periodicity of their influence. In some
of our urbanized watersheds the attainability of the WWH use has recentlv come into
question even when the QHFI data suggests that WWH is attainable. This issue has
become more complicated in light of the recent intbrmation about the potential of
imperviousness to influence biological performance in urban watersheds (Schueter
1994; Arnold and Gibbons 1996).

Managing CSOs is a growing challenge for Ohio EPA and other local, state, and federal
agencies. Current policy involves the establishment of a state-specific strategy and
implementation of nine minimum controls by major CSO entities. In some of the
major CSO communities of Ohio, questions have been raised about the attainability, of
the WWH biological criteria and how this might eventually affect CSO abatement
strategies. While these questions may have merit in light of the recent literature
concerning imperviousness and our own findings about the extent of aquatic life
impairment in small urban watersheds, it would be premature to in effect ’~give up" on
WWI-I attainment without first implementing the nine minimum CSO controls. In
addition, resolving this issue will involve an examination of many other factors in
addition to imperviousness on a broad geographic scale. Until this type of
exploratory, research is completed making fundamental changes to the use designation
process would be premature.

Applications to the Management of Urban Watersheds
Steed_man (1988) observed the IBI to be negatively correlated with urban land use.
The land use within the 10-100 klTl2 of a site was the most important in predicting the
IBI which suggests that "extraneous" information was likely included if whole
watershed land use information was used. Thus, scale will be another important
consideration in the assessment of urban watersheds. Steedman (1988) also
discovered that the condition of the riparian zone was an important covariate with
land use, in addition to other factors such as sedimentation and nutrient enrichment.
A model relationship between land use and riparian zone quantity and the IBI was
developed. This relationship provided the basis to predict when the IBI would
decline below a certain threshold level based on combinations of riparian zone
quantity, and percent of urbanization. In the Steedman (1988) study the domain of
degradation for Toronto area streams ranged from 75% riparian removal at 0%
urbanization to 0% riparian removal at 55% urbanization. These results indicate that
it is possible to establish the bounds within which the combination of watershed land
use and riparian zone quantity must be maintained in order to attain a target level of
biological community, performance as measured bv the IBI. It seems plausible that
such relationships could be established for manv other watersheds provided the
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baseline database is sufficiently developed not only for biological communities, but
tbr land use stressors and riparian condition as well. Additionally including the
concept of ecoregions and sub-ecoregions should lead to the development of
management criteria for land use. riparian zones, and other important covariates which
would assure the maintenance of aquatic life uses in streams and rivers over fairly
broad areas without the need to develop a site-specific database everywhere.

Conclusions
Well designed biological surveys and biological criteria can contribute essential
information and capacity, to urban and suburban watershed management. Because the
biota respond to and integrate all of the various factors that affect a particular water
body they are essentially the end-product of what happens within watersheds. The
important issue is that ambient monitoring be don!~ as part of the overall watershed
management and assessment process and be done correctly in terms of timing,
methods, and design. However, monitoring alone is not enough. Federal, state, local,
and private efforts to remediate impaired watersheds must include an interdisciplinary.
approach that includes the range of factors responsible for the type of ecosystem
degradation that has been documented in urban and suburban watersheds throughout
North America. Effective protection and rehabilitation strategies will require the
targeting of large areas and individual sites (Schaefer and Brown 1992), as well as the
incorporation of ecological concepts in the status quo of land use and water quality.
management practices and policies.

Urban watershed management and protection strategies will continue to develop as
new information is revealed and relationships between instream biological commurdty
performance and watershed factors are better developed and understood. However,
there are some things which we know now that should become part of our current
management strategies. Urban and suburban development must become proactive,
i.e., the design of such developments must accommodate the features of the natural
landscape and include common sense practices such as minimum widths for riparian
zones and the attenuation of peak nmoff events. Regulatory. agencies also share the
responsibility, particularly in resolving the difficult use artainabiliw questions.
Watersheds which exhibit attainment of aquatic life use biocriteria should be protected
to maintain current conditions as new development represents an almost certain
threat. Strategies should also include the restoration of degraded watersheds where
the potential for recovery, actually exists. In systems where the degree of degradation
is so severe that the damage is essentially irretrievable, minimal enhancement measures
could still be considered even though full recovery, is not to be expected. Biocriteria
and bioassessments have an important and cenu’al role to play in this process no’*"
and into the future.
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Executive Summary

Common practices for protecting water resources otten fail to maintain either good water quality or healthy
ecosystems. This failure is not due to a failure to control pollutant releases of sewage and industrial effluent
so much as it is due to altered hydrology caused by the handling of stormwater runoff. Numerous studies
link uncontrolled stormwater nmoff from areas with impervious surface exceeding 10 percent to a rapid
decline in water quality and stream health. Streams draining residential suburbs with typically high levels
of impermeable surface experience two to five times the stream-channel enlargement of areas with less
impermeable surface, endure increased flooding, are prone to low flow during droughts; and ~e
biologically nonsupporting.

Traditionally, public entities have managed urban water resources using what might be characterized as a
civil engineering, or technocratic approach that treats stormwater as a waste product of development. But
the hydrologic cycle is too complex to respond predictably to such a rigid, narrow approach. Moreover, this
approach reinforces, or even encourages, land-use practices that can substantially disrupt the hydrological
cycle.

Responsibility for stormwater management is generally dispersed between various government agencies
and departments. Stormwater systems are rarely built to handle runoff from anticipated future development.
Inadequate design coupled with a lack of funds for maintenance often force managers to react to problems
such as poor water quality, and flooding with short-term, piecemeal solutions.
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A number of political jurisdictions scattered across America are implementing innovative approaches to
stormwater management. One such approach is the creation of user-fee based stormwater utilities to
improve urban watershed and stormwatef management. Case studies show that communities adopting this
form of management can produce better water quality, healthier urban ecosystems, and improved quality of
life. Such systems link the decisions of people who impact stormwater flows to the stormwater
management system directly tbxough a fee system linked to usage and impacts.

The cost-based, user-fee-funded stormwater utility encourages the recognition of stormwater as a resource,
not simply as an event to be managed. The utility concept focuses management in a single organization,
which can be public, private, or some combination thereof. Creation of a utility allows for dedicated
infrastructure and management funding, with fees tied to impacts. The approach enables development of
comprehensive preventative and enhancement programs.

New federal requirements for stormwater permits affecting smaller cities and court-mandated enforcement
of the Clean Water Act on a watershed basis are spurring many municipalities to consider the user-fee
concept for dedicated funding of improved stormwater management. Over 350 stormwater utilities have
been formed nationwide, most in the last decade.

Stormwater utilities can provide an equitable means tbr many communities to fund improvements in water
quality and reduce flood damage. However, achieving the goal of swimmable and fishable waters stated in
the Federal Clean Water Act may eventually require additional steps such as comprehensive water resource
management that combines water supply, sanitary sewage, stormwater drainage, and wildlife protection
under a watershed-scale integrated water utility.

Three case studies illustrate the experiences of cities that have established stormwater utilities. Stormwater
utilities can encourage development that uses natural hydrological cycles to maintain water quality and
flourishing ecosystems. Bellevue, Washington, which established one of the first stormwater utilities in the
nation, demonstrates that designing "with nature" can reduce the negative impact of impervious surfaces on
aquatic systems, while creating highly desirable neighborhoods. Charlotte, North Carolina shows that
stormwater controls can be retrofitted to already-developed neighborhoods through bioengineering of
retention ponds and other steps such as stream-habitat irriprovements. Atlanta’s experience is more mixed,
showing how the technocratic approach to water management is unsustainable, and a case history of
mistakes to avoid in establishing a stormwater utility.

Rather than adopting growth boundaries or other regulatory approaches that put broad areas of private land
off-limits to development, this study recommends that a market-based approach integrating economic and
ecosystem needs could be implemented based on the following principles:

1. Implement cost-based user fees that equitably assign the cost of services, with customers creating the
greatest impact paying the highest fee. A user-fee-based stormwater utility could set charges based
on the amount of impervious surface area. Stormwater utilities could also reduce fees for on-site
stormwater control, superior pollutant control, and protection of sensitive areas such as wetlands.
User fees give land developers, builders, and property owners an incentive to minimize
environmental impacts. User fees can also pay for mitigation of the negative impacts of
development. In addition, user fees can lessen dependence on property taxes, which weaken the
linkage between costs and benefits.

2. Operate the stormwater utility using adaptive management. Adaptive management is defined as a
process for improving resource management incrementally as managers and scientists learn from
new experience and scientific findings. This process is in contrast to the more rigid civil engineering
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or technocratic approach traditionally used by public entities for managing water resources. Like
other systems in nature, the hydrologic cycle, which recycles earth’s water, is dynamic, adapting to
change through feedback loops that work to restore equilibrium. The cost-based, user-fee rate
structure establishes a feedback loop-between impacts on the natural system, and the fees charged to
maintain nature’s services for recycling clean water. Performance is measured by evaluating
stormwater damage to property and the health of the aquatic system.

3. Reduce wasteful administrative conflicts through comprehensive water resource management at the
local level by combining water supply, sanitary sewage, stormwater drainage, and wildlife protection
under an integrated water utility that could be privately managed (or even privately owned).

4. Purchase and preserve land with a high ecosystem value. Watersheds threatened with new
development should be surveyed to classify the land according to its ecosystem value. Land with a
high ecosystem value could be purchased and preserved by a regional stormwater or water resource
utility, following a strategy of pollution prevention that could ultimately be less expensive and result
in a more livable community.

This study recommends that a market-based approach integrating economic and ecosystem
needs could be implemented

1. Reward owners of environmentally sensitive property., such as wetlands and vegetated stream
buffers, who minimize disturbance. This can be approached in three ways: reduced fees, reduced
property taxes, and the purchase of conservation easements that confer tax benefits. Where the
ecosystem value of the land does not merit purchase but there is still a need to reduce disturbance,
facilitating private stewardship in this manner provides a flexible alternative.

2. Phase out or sharply restrict repeated claims on federal flood insurance. By paying property owners
who repeatedly sustain flood damage, federal flood insurance has encouraged development on
flood-prone, ecologically valuable land. During phase-out, payouts could be used to relocate people
who are flooded to less flood-prone areas, rather than to fund rebuilding.

3. Where practicable, replace federally managed efforts to control nature through public works projects
such as construction of dams, levees, and dredging, with prevention-oriented watershed
management.

4. Make zoning and stormwater codes more flexible and effective by implementing performance-based
measures tied to improvements in ecosystem health and reductions in flood damage.

5. Address the issue of landscape fragmentation--the need for a connected network of riparian
corridors--by fostering public-private partnerships that combine private funding with federal funds
redirected away from federal public works projects and toward support of regional river-basin
initiatives.

6. Improve service and control costs by contracting with private companies for services where feasible.
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Cities rely upon a clean supply of fresh water for their economic health, yet the expansion of urbanized
areas can threaten this vital resource. Until recently, urban growth was seldom constrained by a shortage of
clean water because high-quality supplies were relatively abundant in most areas of the United States. But
"water wars," originally limited to the arid’West, now erupt even in the humid Southeast, as municipalities
and states wage legal battles over access to the remaining unspoiled water sources.

Traditionally, public entities have managed urban water resources, using what might be characterized as a
civil engineering or technocratic approach. But the hydrologic cycle is too complex to respond predictably
to such a rigid, narrow approach. Moreover, this approach reinforces, or even encourages, land-use
development practices that can substantially disrupt the hydrological cycle.

Under the traditional approach:

¯ Land slated for development (either infill or new development) is bulldozed to remove vegetation
and the site is leveled, destroying the site’s ability to intercept rainfall and detain it while it soaks
into the ground and recharges groundwater. After development, impervious rooftops and pavement
often block groundwater recharge and result in rapid surface runoff.

¯ Underground storm drains are installed that dump runoffinto nearby streams in an effort to drain
road runoff and reduce development-induced local flooding, But this water, sped through pipes,
enters stream channels at unnaturally high flow rates, eroding stream channels and degrading aquatic
ecosystems.

¯ Dams are often constructed to form storage reservoirs to compensate for the resulting loss in natural
storage capacity from depleted groundwater and filled wetlands and to offset increased downstream
flooding.

A number of adverse impacts occur as the result of these traditional development practices:

¯ Erosion from new development sites, followed by erosion from urban-induced stream-channel
enlargement, damages urban infrastructure and fills reservoirs with sediment, shortening their life
and further degrading water quality.

¯ Impervious surfaces act as collecting surfaces for pollutants between rainfalls. When rain does fall,
the accumulated fallout from air pollution, leaked rffotor oil, heavy-metal particles, pesticides,
fertilizers, pet wastes, road salt, and other substances are concentrated in a first flush of
contamination that washes into streams and lakes, causing significant harm to the stream’s
ecosystem.

Urban development practices that clear-cut land raise summer temperatures and lower dissolved oxygen in
streams, stressing aquatic ecosystems. Removal of the tree canopy also increases runoff of stormwater aiad
sediment, and the higher temperatures of urban heat islands can increase smog formation, stressing humans
and natural systems.

¯ Stressed aquatic ecosystems lose the ability to maintain flow equilibrium and assimilate wastes,
often leading to political demands for disaster relief, construction of ever-more expensive
flood-control structures, drinking water reservoirs, and pollution-treatment plants.

The combination of these impacts undermines the hydrologic cycle required for ecosystem health and
human well-being. Although specific conditions vary based on local development patterns and hydrology,
most of the East and an increasing area of the West are affected. Dealing with these negative impacts
creates huge costs as communities age.

5 of 45                                                                                                                   6/27/01 1:!0 P~%l

R0027719



hmp:.’/www.rppi.or~ps2?5.htrn

A. The Technocratic Approach is Limited

Atlanta provides an example of how the current technocratic approach to water management is
unsustainable. The Chattahoochee River,-by far the largest source of water to Metro Atlanta, was dammed
north of the city during the 1950s, forming Lake Sidney Lanier. Water released by the dam supplies
drinking water to more than three million Atlantans. In response to widespread concerns that development
in the watershed surrounding the lake was leading to siltation and water quality problems, a $2-million
study was commissioned. Released in 1997, the study estimated it would be only 15 years before silt and
other pollution from unchecked growth would kill the fish in the lake.

A second reservoir northwest of the city is Lake Allatoona on the Etowah River. A pipeline was proposed
to transfer water from Lake Allatoona to Lake Lanier in order to meet Atlanta’s growing needs. But due to
rapid development and its smaller size, Lake Allatoona is filling with silt even faster than Lake Lanier. A
study on Allatoona concluded the lake might be unable to support fish within 10 years. Although strong
opposition makes it almost certain the project will never be built, it illustrates the type of planning
characteristic of the technocratic approach that emphasizes large public works projects to store, transport,
and treat water, rather than protection of water at its source.

Such failures cause significant environmental damage and can impose significant costs on municipalities.
An example of these costs is provided by one of the 10 counties in the Metro Atlanta area. Cobb County,
which draws water from Lake Allatoona, reported a $300,000 increase in the cost of treatment chemicals in
1999 out of a $4-million budget. Although increasing treatment costs for drinking water are only a tiny
fraction of the full cost of damages that accrue from such failed management practices, the A!latoona
example is a useful reference point.

Although poorly treated sewage and other types of pollution are major causes of urban water-quality
impairment, the key condition limiting the recovery of urban streams in most locations is altered
hydrology, including stormwater runoff.

A number of studies link uncontrolled stormwater runoff from areas with impervious surface exceeding 10
percent to a rapid decline in water quality and stream health. Streams draining areas with 25 to 30 percent
impervious cover, typical of residential suburbs, experieflce stream channel enlargement from two to five
times, increased flooding, and reduced biological-support functions.

For example, historic Druid Hills in metropolitan Atlanta serves as the site for a paired watershed study in
which two nearby catchments, nearly identical except for different levels of impervious cover, were
intensively studied over time to assess comparative conditions and impacts. Figure 1 shows a bird’s-eye
view of the two catchments. The catchment in Fernbank Forest, an urban forest preserve, serves as the
reference watershed. Impervious surface area in the Fernbank Forest watershed was measured at only five
percent. The other watershed in the comparison, with 19 percent impervious cover, is a residential
neighborhood surrounding Olmsted-designed Deepdene Park.

Figure 1: Aerial View of Paired Watershed Study Sites in Atlanta
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Source: Illustration and data by Author, aerial photos DeKalb County, GA.

The two watersheds shown in Figure 1 are nearly identical except for the amount of impervious surface
area associated with residential development. Fembank, with 5 percent impervious area, was drained by a
healthy stream that exhibited few signs of erosion. Deepdene, at 19 percent impervious area, had an
unhealthy stream scoured by surges of stormwater from surrounding roads. During dry weather, the stream
draining Deepdene had less base flow than the stream draining Fembank.

Both watersheds are located four miles from the center of downtown Atlanta. Neither watershed had
point-source discharges of pollution or sewer lines running near the streams. As Figure 2 shows, stream
health in the forested Fembank watershed was consistently in the excellent category.

"Water wars" now erupt even in the humid Southeast, as municipalities and states wa~e
legal battles over access to the remaining unspoiled water sources.

Figure 2: Stream Health Measured By an Index of Biotic Integrity Based on Standard
Collections of Organisms Known as Benthic Macromvertebrates.
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Note: Stream health measured by an index of biotic inte~rRy based on standard collections of organisms known as benthic macroinvenebrates. These arc
s~m insects and other small invertebrates consumed by fish. The index integrates impacts from factors that adversely affect water quality over a period
oltlme. The sampling procedure is inexpensive aad easy enough for use by schools and community volunteers. The results shown here were measured by
the author using the Geor~a Adopt-A-Stream l~dex, schools and community volunteers. Independent professional surveys conducted at the same sites )~
1997 and 1999 using an index of biological integrity showed essentially the same results.

Source: Author

Even though the headwaters showed some early signs of erosion from surface flow of stormwater off paved areas bordering the
watershed, most of the stream looked healthy, with vegetated banks as shown in Figure 3. Note that in Fembank, none of the
paved areas drained directly into the stream.

A number of studies link uncontrolled stormwater runoff from areas with impervious
surface exceeding 10 percent to a rapid decline in water quality and stream health.

Figure 3: Stream Draining the Fembank Watershed
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Source: Photo by Author

By comparison, as Figure 4 shows, the stream draining the lightly developed residential neighborhood
surrounding Deepdene Park was badly eroded by stormwater discharged from road-drainage culverts. Its
biotic health was fair on average, varying from poor following a storm event to good after a long period of
favorable weather.

The impaired condition of the Deepdene stream was best explained by changes in stream flow and
sediment loading, as shown in Figure 5, caused by stormwater runoff from impervious surfaces.

Figure 4: Stormwater Culvert Carrying Road Runoff Into the Head of the Stream
Draining the Deepdene Watershed
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Source: Photo by Author

Because the human economy depends upon the hydrologic cycle, policy makers need
science-based measures of the system’s health.

In Figure 5, the increase in impermeable surfaces causes an increase in discharge following rainfall and a
decrease in discharge (base flow) during dry weather. A dramatic increase in stream-borne sediment
accompanies the surge of stormflow in the developed Deepdene Watershed, whereas in the forested
Fernbank Watershed stream sediment increases only slightly. With no active clearing of land, most of the
sediment comes from stream bank erosion. (These hydrographs were taken from stream gage recordings in
the two watersheds).

The paired watershed study demonstrates that impervious cover is a good indicator of overall stream
health.

Figure 5: Changes in Sl~eam Flow Following Urbanization
(Steam Hydrographs: Comparing Runoff of Developed and Undeveloped Watersheds)
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Changes in stream flow following urbanization for a develop.cd watershed (Deepdene) and a relatively undeveloped watershed (Fembank). A hyetog~aph
of rainfall (rain intensity over time) and hydrographs of the resulting s~’eam runoff for a thunderstorm of 18 mm or 0.7 inches or taint’at1 on April 11,
1995 in Atlanta, GA (Data collected by the author from a rain gage, ~’o simultaneously recording stream gages, and measures of suspended sediment).
The increase in impermeable surfaces in the developed watershed causes an increase in stream discharge following rainfall and a decrease in discharge
(base flow) during dry weather. A dramatic increase in stream-borne sediment accompanies the surge of stormflow in the developed watershed
(Deepdene), whereas in the forested, mostly undeveloped watershed (Fembank) stream sediment increases only slightly. With no active clearing of ’.and,
most of the sediment comes from stream bank erosion.

Source: Author

B. The Problem Is Widespread

"The United States still has no adequate database on water quali~.,. Nevertheless, water in the United States is clean and
its quality has been improving over the last 20 years."

"There are two very conflicting messages. A lot of rivers are cleaned up--you can swim in them now ....But when you
look deeper, many of the nation’s rivers are in worse shape than the.v have ever been."

The opinions expressed above represent two very different points of view, yet both may be correct
depending upon the author’s analytic framework. Many of the most egregious cases of water pollution have
been cleaned up---the Cuyahoga River in Cleveland that caught fire in 1969 will almost certainly never
catch fire again. Yet scientific evidence supports the view that many of the nation’s surface waters are
losing their ability to support life. As described later in this report, stream health is particularly poor wittdn
and downstream from urban areas.

Currently available data help illuminate the nature of this water-quality problem. Table 1 shows National
water quality data compiled by the U.S. Environmental Protection Agency (EPA) from reports submitted
by the states based on meeting so-called designated uses, as required by the 1972 federal Clean Water Act.
Designated uses include fishing, swimming, and drinking.
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i Item [ Rivers Lakes1 Estuaries

i ’88 ’90[’92 ’~4 ’88 i’90’ ’92 "94!’88 ’90 ’,’92 ’94

~ Percent of total water

Water systems 29 136 18 17 41 47 46 42 ii 72 75 74 78
assessed q

Percent of assessed water

i Meeting designated                                                        ,
!uses

I ¯ Supporting 70 69 62 -~ 74 60 56 i63 89 67 68 63

~ ¯ Partially 21 !25 ~ 17 19 35 !28 8 25 23 27
supporting ’

¯ Not supporting 10 10 13 -~--t10 21

Clean Water Act
goal of fishable

¯ Meeting    186

¯ Not meeting

¯ Not attainable 3 1 " ’i - - 0I- 0 0 0

Clean Water Act
goal of swimmable ,

¯ Meeting 85 75 7! 77_ 96 [82 77,81 ] 92 i 88 83 85

_ ¯ _Not meeting 11 .15_ ] 2_0 [ 23 _ 4 1822 I 19 ! 1 12 I 17 15
¯ Not attainable 4 10 9 [ - - ~ - 7

Notes:
- = Less ~an one percent of assessed wa~,rs I Excluding Great Lakes
Sourc,’s include USDA, ERS, based on Environmental Protection Agency National Water Quality Inventories, 1988, 1990, 1992, 1994.

Source: UniteA States Department of Agmeulture, USDA Handbook, No. 712 (Washington, D.C., Jury 1997).

A major problem with state data is that methods for collection and analysis are not subject to uniform quality-con~’ol procedures.
This does not mean that quality conlxol is completely lacking, but the procedures vary. The sites selected for testing may also
bias the results since there is no nationwide randomized sampling procedure. Nonetheless, very different impressions ofwater
quality can be conveyed using the same source.

Someone promoting the view that water quality is not a problem could accurately state that only 14 percent of America’s rivers
surveyed in 1994 did not meet their designated uses. Although accurate, the statement is misleading. It does not mention that
only a small portion (17 percent) of river miles were surveyed or that many of the river miles were only partially supporting (22
percent), which means that the waters met their designated use only part of the tma¢ and were therefore impaired. On the other
hand, someone promoting the view that water quality is a problem could accurately state: "All that can be said with certainU is
that 11 percent of our river miles were not impaired in 1994." This statement is accurate but misleading because it implies that
89 percent of rivers are unhealthy.

Because the human economy depends upon the hydrologic cycle, policy makers need science-based measures of the system’s
health. The cycle consists of a combination of physical and biological processes. Due to the complexities of atmospheric
circulation, measuring the physical component is fraught with as many difficulties as those facing clmaate-change resea~’chers
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addressing the question of global warming. A more feasible and less controversial approach is to measure the biological
component of the system as reflected by the health of aquatic organisms. This increasingly applied approach uses science-based
indices of biotic integrity. During the last decade, 30 states plus the District of Columbia began surve.vmg waters using measures
of ecosystem health. Although completed surveys cover only a tenth of all surface waters, half the waters surveyed are
b,olog,cally impaired.

More extensive surveys are available for water meeting designated-use categories (fishing, swimming, and drinking) and for
aquatic species threatened with extinction. Designated-use surveys have been reported by states for half of all United States
surface waters. According to the U.S. Environmental Protection Agency (EPA), the surveys show that 40 percent of surveyed
~aters are impaired and that 50 percent of impaired rivers are affected by urban and construction sources of stormwater runoff.

Although aquatic-use surveys are the most complete surveys available, they are incomplete indicators of aquatic health. The
sur-,’eys are based primarily on a series of physical, chemical, and bacterial tests. Because the tests are generally spot checks, not
continuous measurements, they frequently miss events (such as post-storm pollutant spikes, or sewage spills) that can kill entire
communities of higher aquatic organisms (and sicken .humans). Chemical surveys that are complete enough to screen for the
thousands of possible contaminants are prohibitively expensive. Hence, more affordable, less complete surveys are the norm. By
comparison, sensitive biological surveys are relatively inexpensive and are considered by many experts to better reflect the
cumulative irnpacts of altered hydrology, habitat loss, and chemical toxins.

F~gure 6 shows rivers and streams surveyed for meeting both designated use categories and biological health. Thirty states plus
the District of Columbia and the Ohio River Valley Sanitation Commission have numeric data of sufficient quanuty to be
confident in the determination of biological integrity. -The designated use category refers to water quality objectives, or uses,
established by states under the Clean Water Act for the protection of fisheries (aquatic life designated uses). Since most states
rely on chemical standards to represent conditions that protect aquatic life, the results can be quite different from those obtained
by direct biological sampling. These data are for perennial rivers and streams flowing throughout the year and exclude
nonperennial stream miles.

Figure 6 compares two surveys on the health of U.S. rivers and perennial streams. (Lakes, reservoirs, and estuaries are not
included in this comparison.) The same group of 32 states and territories reported both surveys in the same year. The left chart
displays the percentage of rivers and streams that supported, or failed to support their designated use category. The right chart
displays the percentage of rivers and streams considered impaired or good based on an index of biological integrity.

Figure 6: Health of Surveyed U.S. Rivers and Streams
(Conflicting Claims Result from Comparing Incomplete Data and Different Methods)
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Source: United States Environmental Protection Agency, SummaO, of State Biological Assessment Programs for Streams & Rivers (Washington, D.C,
1996); United States Environmental Protection Agency National Water Quality Inventor),’, Report to Congress (Washington, D.C.. 1996)

Biological surveys are a direct measure of biological commumty, or ecosystem health, whereas chemica! surveys are at best an
indirect measure. Whereas biological integrity, is one of the stated objectives of the Clean Water Act. most state water quality.
standards rely upon chemical tests to determine if water quality is high enough to support designated aquatic life uses such as
warm water (e.g., bass) or cold water (e.g., trout) fisheries. Although only a small portion of America’s rivers and streams have
been surveyed using a science-based index of biological integrity, available data show that ecosystem health may be a more
serious problem than is indicated by use surveys reported under the Clean Water Act.

A second way to examine the ability of the nation’s waters to support life is to evaluate the number of aquatic species threatened
with extinction. The Nature Conservancy (TNC) in cooperation with the Natural Heritage Network has compiled an extensive
report on the state of U.S. plants and animals categorized by species group. In describing the purpose of the report, TNC states,
"A national debate is now under way about the manner in which we as a society should protect our endangered living resources.
All sides agree, however, that an essential ingredient in addressing this issue is reliable scientific iaformation." The leading
conclusion from the report is that animals that depend on freshwater habitats (mussels, crayfish, fishes, and amphibians~ are in
the worst condition overall. The shaded portions in Figure 7 shows that approximately half of freshwater aquatic species ~oups
are extinct, imperiled, or vulnerable to extinction. (Though the reasons are unclear, amphibians, a group that inhabits both
freshwater and terreswial habitats, have 40 percent of s~ecies threatened with extraction.)

Why should we care about the possible loss of freshwater species when so many of them are seldom seen? In addition to their
value as a genetic resource, their role in the food chain, and their aesthetic value, many of the aquatic organisrn5 piay an
m-~pormnt role in keeping waterways healthy for human use. Freshwater mussels, one of the least noticed and most threatened
species groups, are mollusks that live on the bottom and feed by filtering minute orgamsms from the surrounding water. Mussels
remove suspended particles that bacteria attach to and keep the water clear. Mussels are vulnerable to extraction because they are
long lived (some species up to 50 years or more), and susceptible to suffocation by sedmaent and poisoning by chermcals at
relatively low concentrations.

Figure 7: Threatened United States Species Groups
(Classified by the Nature Conservancy as Vulnerable, Imperiled, or Extract (1997))

Tarmstrial Species (Shaoed Areas)

Birds Mammals Reptiles
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Source: Bruce A. Stein and Stephanie R. Flack, 1997 Species Report Card 7he State of U.S. Plants and Animals (Arlington, Virginia: The Nature Conservancy,
199v)

In recognition of the value of mollusks in cleaning up polluted coastal waters, Jacksonville, North Carolina announced a plan to
clean up Wilson Bay, contaminated by the discharge of treated sewage effluent, by restocking it with more than a million clams,
oysters, and mussels. The town’s spokesperson noted that a single oyster could filter 50 gallons of water in a day. The plan also
ir]cludes a proposal to restock depleted populations of sturgeon, which formerly supported a commercial fishery,. The goal of the
project is to "kick start" the natural processes that once cleansed the now-sullied waters.

C. Urbanization Causes Increasing Impacts

Urbanization can damage water quality out of proportion to the actual rate of development because impervious surface area in
many regions now reaches or exceeds the biological threshold of 10 percent at which runoff begins to exceed natural
"processing" capacity. A growing body of scientific evidence indicates a direct link between impervious cover and stream health.
Thus, impervious cover in a watershed is a good indicator of the overall health of streams that feed rivers and lakes. Where
impervious cover exceeds 5 percent, stream health begins to decline in some regions. As Figure 8 shows, with more than 10
percent mapervious cover, stream health may be biol6gically impaixed. At 25 percent cover, streams can be non-suppornng.
Nutrient loading and other types of pollution also increase in proportion to the impervious surface area in a watershed.

Figure 8: Impervious Cover vs. Stream Health

0 10 20 30                40 ~ 0 60

~ W~zter~h~d lmp~r~ou~ C’wer ~Oagr~ of Lr~,~ization)

Source: Adapted from Deb Caraco, Rich Claytor. et al., Rapid Watershed Planning Handbook: A Comprehensive Guide for Managing Urbamzing Watershed~
(Ellicott Ci~ Maryland: Center for Watershed Protection, October 1998).

In Figure 8, impervious cover in a watershed can be used to project the current and future quality of streams. Evidence suggests
that larger bodies of water such as lakes, reservoirs, and estuaries are linked to the health of tributary streams. Healthy streams
are in equilibrium and contain diverse communities of fish and aquatic insects. Impacted streams have unstable banks, increased
levels of fecal bacteria and pollutants, are more prone to flooding, and have lower biodiversity. Nonsupporting streams are
conduits for stormwater.
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Urban development, which is often accompanied by marked increases in tmpervious surface, covers about five percent of the
land area in the United States. East of the Mississippi, the median amount of development--the rind-point when states are ranked
by their degree of development--is almost 10 ~ercent. Figure 9 shows the percentage of land in the United States that is
developed by Hydrologic Unit. Hydrologic units are used by the U. S. Geological Survey to catalogue watersheds.

Figure 9: Percentage of U.S. Land Developed, By Watershed

But regional developmental densities are only part of the story. As Figure 10 shows, the type of development is also Lrnportant.
At the low end oft.he scale, residential development on estate lots covers 12 to 20 percent of the land with Lmpervious surfaces.
At the high end of the scale, shopping-center development results in over 90 percent imperviousness. At all levels of
development, most of the impervious cover is in roads and parking lots.

Figure 10: Impervious Cover as a Function of Contemporary Land Use

R0027730



ht~p:,"iwww.rppi.org/ps275.htrni

Approximately 40 times more fresh water is stored in aquifers than is visible on the surface
as streams, rivers, and lakes

As Figure 11 shows, a suburban subdivision and associated roads can dominate the landscape, leaving little room for natural
ecosystems that are part of the hydrologic cycle,

Although no nationwide measurement of total imperviousness is available, its rate of increase warrants attention. Thi’ee trends
underlie the increase in impervious surface area:

1. The U.S. population continues to grow at a rate of 20 million people per decade, a rate illustrated graphically in Figure 12.
The increased population has been accommodated in housing with impervious rooftops. Assuming that housing has increased in
proportion to the population since the turn of the century, this accounts for a 250 percent increase.

2. People have moved to cities where much of the surface area is paved, and concentrated runoff becomes a problem. As Fi~mare
13 shows, the population was 40 percent urban at the start of the 20th century, increasing to 75 percent by the close of the
century. In the South. where urbamzation lagged behind the rest of tile United States, the trend is even more striking.

3. Meanwhile, as Figure 14 illustrates, surfaced road-miles have increased 2,300 percent since 1900. The total increase in
u-npervious surface in the 20th century is probably much greater, because many roads built after World War II are multilane
roads, and parking lots have expanded to accommodate rapid growth in vehicular traffic.

Figure 11: A Suburban Subdivision
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Source: Photo by Author

Figure 12: Population of the Umted States, 1900 to 1990
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Source: U.S. Bureau of the Census

Figure 13: Urban Population for Unites States and South,1900 to 1990
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Figure 14: Surfaced Road Miles - An Indicator of Imperviousness

1. Data covers rural and urban road miles from 1904 to 1990.
2. Includes soil-surfaced roads as well as slag, gravel, stone, bituminous, or concrete surfaces.
3. Background photos for Figures 13 and 14 are from Nova Development Corporation (818) 591-9600, clip an CD .art

Mania 12,000.
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The natural hydrologic system has evolved over billions of years to recycle water efficiently. In undeveloped circumstances,
vegetated watersheds store and filter precipitation underground before it is gradually released to the surface through springs and
seeps that feed streams. Approximately 40 times more fi’esh water is stored in aquifers than is visible on the surface as streams,
rivers, and lakes. During periods of drought, water released from aquifers maintains the flow of streams that feeds rivers and
lakes. But as Figure 15 illustrates, impervious surfaces and drainage networks that shunt runoff directly from road surfaces to
streams inhibit the function of the natural hydrological cycle.

Figure 15: Water Quality Impacts of a Road with Curb and Culvert Drainage

Source: Illustration by Author

In Figure 15, roads seal the soft with an impermeable layer of pavement that blocks the recharge of groundwater. During periods
of drought, stream flow is dimimshed, particularly in headwater streams. Rain flows quickly over pavement, flushing
accumulated litter and pollution into storm drains that discharge directly into creeks and rivers. The increased volume of
stormwater nmoff, even after average rain showers, erodes and enlarges stream channels, causing siltation and destruction-of
adjacent habitat. Fortifying stream banks with rock and concrete can slow erosion at a particular site, but make the problem
worse downstream.

During the middle of the 20 th century, the increasing density of roads and resulting problems with flooding led engineers to
experiment with various approaches to dealing with increased stormwater runoff. Several approaches address these problems,
depending on local conditions. However, the enclosed storm-drainage system that conveys surface runoff in underground
culverts gained dominance, slowing further experimenta-tion for decades. Yet infrastructure managers discovered that speeding
runoff from roads into creeks ot~en caused flooding downstream. In an effort to reduce flooding, mumcipalities began requiring
in the 1970s that developers install detention basins to hold back peak flow from major storms. Where the basra discharges
through its outlet, the peak flow is reduced, but the downstream effect of detention depends upon how the basin’s discharge
combines with the flow of other wibutaries. In some watersheds, detention delays outflow from developed sites so that it overlaps
onto the peak flow in the main stem, contributing to a higher combined flow. This problem with peak-flow detention was not
foreseen, because the design standards were never tested for performance on a watershed basis, nor were the standards developed
to protect streams or reduce pollution.
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The U.S. Geological Survey conducted a landmark study on the effects of urbanization on stream charmels in suburban
Washington, D.C. beginning in the early 1950s. It showed that a surge of sedmaent enters streams when land is opened for
construction. Less recognized is the long-term effect of increased runoff from paved roads, rooftops, and parking lots. The
increase in impermeable area results in an increased volume of runoff, which is rapidly conveyed by storm drains into streams.
The development-induced surge of runoff from each storm erodes stream channels, draining the area, gradually enlarging the
channels, and depositing sediment downstream.

Over a period of 20 years the effect is dramatic. At the 25 to 30 percent impervious cover typical of many developed areas,
stream channels experience two to five times stream channel enlargement. In addition to these effects of impervious surfaces,
drainage networks dispose of stormwater as a waste product. Most of the pollutants that settle on the surface of roads wash off in
a concentrated surge with the first flush of rainfall. With scouring, erosion, and pollution following every rain event, stream
channels become biologically non-supporting extensions of the storm sewer system, requiring intensive treatment of water
~sthdrawals for miles downstream. Since development is often concentrated along stream corridors, channel enlargement can
result in extensive property damage. Cities face high costs as samtary sewers and storm sewers are undermined by and leak into
streams and rivers. Figure 16 graphically illustrates the destructive potential of development-induced stream channel
enlargement.

The problem is much more severe in older cities where sewer lines leak into storm drainage systems and streams. An indication
of the extent of this problem is the growth of an industry that contracts with municipalities to line the interior of leaking sewer
p~pes. According to the president of one such company, Evanco Underground Services, "If a sewer line is over 25 years old, it is
likely to be leaking."

In the past, cities dealt with problems of bank erosion and channel enlargement by burying headwater sn’eams in underground
culverts and constraining larger tributaries in concrete or stone-lined channels. Some urban areas continue to bury and channelize
streams despite widespread recognition that the practice worsens flooding and exports polluted water to commumties
downstream.

Figure 16: Destructive Potential of Development-Induced Stream Channel Enlargement

Source: Photo by Author

Pollution in urban streams is a very real problem. Point-source, or end-of-pipe discharges require a perrmt, but many illicit
discharges from small pipes remain undetected. Surveys conducted through stream walks and storm sewer inspections can
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frequently uncover these illicit discharges and get them stopped through a program of enforcement. Numerous small or diffuse
discharges are termed non-point pollution. Sources include particulate fallout from air pollution; fertilizers and pesticides applied
to lawns; oil, antifreeze, and brake dust from vehicular traffic; pet feces on sidewalks and roadsides: and detergents and other
chermcals from commercial activities. All of the~e substances are washed into streams by stormwater runoff. Chermcal spills
from industrial and commercial vehicle accidents can also discharge large quantities of pollution directly mto storm drams that
empty into streams. Effective stormwater management includes spill prevention and source-reduction programs that encourage
proper disposal or recycling of potential pollutants.

Though pollution remains a problem, it is important to look at the underlying conditions leading to urban water-quality
gnpaurment. Many of the point-source discharges from industrial sites have been greatly reduced through market-driven
technological changes and requirements of the federal Clean Water Act. What remains are the far more numerous and
harder-to-control nonpoint-sources of pollution. The greatest source of urban nonpoim pollution is runoff from impervious
surfaces. Typically, three-fourths of the pollution loading in urban streams is from stormwater runoff. According to the
Nationwide Urban Runoff study conducted by the EPA, the decline in urban stream health is best explained by a combination of
altered hydrology and pollutant loading.

In pans of some older cities, sewage and storm drains are combined; causing stormwater mixed with sewage to overflow as aging
systems become overburdened. Figure 17 illustrates such a system.

Figure 17: Diagram Showing the Effect of Combined Sewer Overflow on Water Quality

Combined Sewer O’v,eri:l.ow - IC$O) efl:e~ on WATER ~UALITY

Source: Diagram by Author

In Figure 17, combined sewer systems mix stormwater and untreated sewage in the same system of collection pipes. During dry
weather, sewage and small amounts of runoff entering the stormwater system (from car washing, for example) flow to the
wastewater treatment plant. However, during wet weather, the capacity of the system is exceeded, and stormwater nuxed with
sewage overflows directly into creeks at points called Combined Sewer Overflows (CSOs). Combined sewers, leaking sewer
lines, and illicit connections add to the problem of stormwater runoff.

The organisms that inhabit a healthy stream can tolerate a certain amount of stress while the stream purifies itself of pollutants.
The ability of streams to absorb low levels of pollution and recover is known as assimilative capacity.. Certain orgamsms that
colomze streams can actually break down pollutants into less ham’fful substances, in effect making the streams natural
water-pollution treatment areas. This concept is used as a legal rationale for issuing effluent-discharge permits. Some discharge
is perrmtted as long as enough miles of free-flowing stream or river exist below discharge points for water quality to return to
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acceptable levels. However, when streams are stressed beyond their ability to adapt, either through excessive pollution loading,
charmelization, loss of riparian habitat, or changes in flow, assimilative capacity decreases, and the stream enters a spiral ot
dec hne

13. The Economic Importance of the Hydrologic Cycle Is Ignored

A root cause of current water problems is land-use development patterns and water-management systems that disrupt the Earth’s
natu.ral hydrological cycle. Solar energy powers this vast cycle that recharges aquifers, streams, and lakes.

In F~gure 18, solar energy powers the hydrologic cycle that recharges aquifers, streams, and lakes. The cycle operates through
the interaction of physical and biological processes. Despite the abundance of water on Earth, very little is fresh. Water is
dlsmbuted approximately as follows: oceans, 97.1 percent; ice, 2.25 percent; groundwater 0.6 percent; lakes (fresh and brackish)
0015 percent; atmosphere, 0.001 percent; rivers, 0.0001 percent. The largest supply of fresh water is in the form of subsurface
aquifers recharged through the process of infiltration of rainwater.

But as Figure 19 illustrates, urban development that results in substantial impervious surface can disrupt the cycle by replacing
complex ecosystems adapted to the efficient recycling of water with impervious rooftops and pavement. Impervious surfaces
block the recharge of groundwater, causing rainfall to rapidly run off into streams. Keeping rain (stormwater) on the surface
instead of letting it soak into the ground depletes grfundwater supplies upon which many commumties depend for drinking
water. When groundwater recharge is blocked, water tables drop, con~buting to springs and streams going dry. in the summer.
Impervious surfaces, especially roads, also accumulate pollutants that are washed off in a concentrated surge with the ftrst flush
of rainfall. Replacement of natural vegetation with pavement also markedly raises the summer temperature of cities, reducing
personal comfort, increasing the use of air conditioning (which increases air pollution), and further damaging the natural system
of water recycling.

Pollution in urban streams is a very real problem. Point-source, or end-of-pipe .discharges
require a permit, but many illicit discharges from small pipes remain undetected.

In Figure 19, urbanization alters all parts of the hydrologic balance. Urban development begins disrupting the hydrologic cycle
by replacing complex ecosystems that have evolved to infiltrate precipitation into the ground where it is stored and gradually
released, with impervious surfaces that block groundwater recharge and increase runoff. The engineered system of surface
storage, created by darrtmmg streams and rivers, is losing capacity as sediment eroded by increased runoff fills reservoirs,
shortening their useful life.

The rapid runoff of stormwater into urban streams erodes their channels, causing the streams to deepen and widen.
Stream-channel enlargement damages urban iafrastructure by underrrtirmag bridges and sewer lines, collapsing structures, and
eroding properly. Increased runoff from impervious surfaces also results in an increase in damaging floods. Sediment eroded
during the construction phase of new development, and later from enlarging stream channels, smothers aquatic life and
accumulates downstream in water supply and flood-control reservoirs. The total cost of disruption to the hydrological cycle and
resulting damage to urban infrastructure has not been calculated, but is likely to be very large.

Figure 18: Earth’s Hydrologic Cycle
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Source: Illustration by Author

Figure 19: Hydrologic Cycle Altered by Urban Development

Source: Illustrated by Author

Part 2
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Protecting Watersheds

Three main approaches have emerged for addressing the negative impacts of development dominated by impervious land
surfaces:

¯ The avoidance approach attempts to prevent development from happening by setting urban-growth boundaries, eithel
through federal or state growth-management laws, or through local zoning codes. Outside the growth boundaries,
development density is severely restricted; inside, additional develop-merit creates ever-higher densities.

¯ The standard technocratic approach treats each development independently, using standard water-management techniques
developed piecemeal to control stormwater without regard for the impacts that might affect the watershed as a whole.

¯ A whole-watershed approach encourages cooperative management between public agencies and resource users within
natural drainage basins. Community-based watershed initiatives springing up across the nation are creating demonsttation
projects for effective watershed management, but short-term funding through conwibutions and grants remains a major
stumbling block to widespread adoption.

While the latter approach seems likely to produce the ~reatest level of surface-water protection, watershed management can in
many cases benefit from long-term funding linked to intiastructure usage and user impacts on watershed health.

One way to balance the need for a dynamic economy with the need to protect essential ecosystem "services" is to adopt user fees
that reflect the costs of addressing stormwater runoff and pollution impacts. Urban development is often concentrated around
rivers, lakes, wetlands, and coastal estuaries--areas that conlribute most to the functioning of the hydrologic cycle. Fees that
reflect such costs could discourage development of high-nTtpact areas and could encourage development patterns that make
better use of natural hydrological cycles.

Unlike current funding of fragmented water utilities through tax revenue, user fees can create incentives to minimize harmful
impacts and maintain development within the resource capacity of a given watershed. User fees create a positive feedback loop
between costs and benefits. Compared to tax-based regulatory management, user-fee funding is more likely to be econonucally
efficient and respond to the dynamic nature of both real estate markets and ecosystems. Moreover, user fee-funded utilities are
less prone to political manipulation and better able to raise funds needed for long-term planning and maintenance.

New federal requirements for stormwater permits affecting smaller cities and court-mandated enforcement of the Clean Water
Act on a watershed basis are spurring many municipalities to consider the user-fee concept for funding improved stormwater
management. Over 350 stormwater utilities have been formed nationwide, most within the last decade.

Widespread concern over the consequences of traditional engineering approaches to land development is leading to a search for
alternatives. Public debate has focused on the issue of density. In a 1998 RPPI publication, The Sprawling of America: In
Defense of the Dynamic City, Samuel Staley writes: "The debate over sprawl is driven primarily by general concern that
low-density residential development threatens farmland and open space, increases public-service costs, encourages people and
wealth to leave central cities, and degrades the environment." Proponents of high-density development argue that concentrating
development within urban-growth boundaries will leave surrounding open space for farms and protect environmental quality.
Dozens of cities and counties have passed urban-growth boundaries to contain development.

When the North American continent was settled, waterways served as the main avenues of commerce. In order to provide equal
access and defensible boundaries, dividing lines for states, counties, and municipalities were drawn down the middle of rivers,
streams, and lakes. Over nine, the practice of dividing surface waters between competing jurisdictions likely encouraged
depletion, pollution, and waste.

Another impediment to watershed management is the regulatory overlap that has developed between agencies at all levels of
government. At the federal level, water resources are addressed by a multitude of agencies including, among others, the U.S.
Army Corps of Engineers, Bureau of Reclamation, Environmental Protection Agency, Federal Energy Regulatory Comm~sion,
Natural Resource Conservation Service, and the Fish and Wildlife Service. At the municipal level, water management is
generally divided between separate deparmaents for drinking water, roads and drainage, sewers, and parks and recreation.
Fragmented management creates a need for interagency cooperation. In various places around the country, however, watershed
resource-management initiatives seek to establish cooperative alliances between politically defined resource-management umts
based on state, county, mumcipal, tribal borders, or private property.
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Watershed-based ecosystem management replaces centralized one-size-fits-all decision making with more decentralized
decisionmaking within natural drainage basins. The interdependence of watersheds with headwater tributaries feeding creeks,
nvers, lakes, and estuaries makes watersheds the ~ppropriate level of analysis for water resources. After all, political boundaries
seldom coincide with watershed boundaries. A user-fee utility, approach creates a context in which watershed management and
impact costs become an integral par~ of development decision making.

Market-based approaches can offer a superior alternative to regulatory prescriptions because they help foster private-sector
renovation, they create incentives for developers to work with "nature," and they provide revenue streams to f~nd needed
infrastructure. Druid Hills, planned by landscape architect Frederick Law Olmsted, St., is instructive because, although it
revolved local land-use planning, the project was entirely a product of private enterprise. If it were conceived today, the same
suburban design could not be built because it conflicts with numerous zoning and stormwater codes imposed by local
government. These same code provisions, dictating things like minimum-road widths and housing density, have been widely
adopted throughout the nation. The resuh is that regulations intended to protect homebuyers from intrusive development have
often had the unintended consequence of discouraging environmentally friendly designs adapted to local conditions.

A. Market-based Ecosystem Management

Rather than adopting growth boundaries or other regulatory approaches that restrict development of broad areas of private land,
a market-based approach to protecting surface waters that integrates economic and ecosystem needs could be implemented based
on the following principles:

¯ Implement cost-based user fees that equitably assign the cost of services with customers so those creating the
greatest impact pay the highest fee. A user-fee-based stormwater utility could set charges based on the amount of
impervious surface area. Stormwater utilities could also reduce fees for on-site stormwater control, superior pollutant
control, and protection of sensitive areas such as wetlands. User fees give land developers, builders, and proper~y o~aers
an incentive to minimize environmental impacts. User fees can also pay for mitigation of the negative m’~pacts ol
development. In addition, user fees can lessen dependence on property, taxes, which weaken the linkage bemeen costs
and benefits.

¯ Survey watersheds threatened with development to classify the land according to its ecosystem value. Stormwater
utilities can fund the purchase of land with a high ecosystem value following the strategy of pollution prevention and
could be less expensive and result in healthier communities than the alternative of controlling pollution through the
construction of additional treatment plants.

¯ Reward owners of environmentally sensitive property, such as wetlands and vegetated stream buffers, who
minimize disturbance. This can be approached in three ways: reduced fees, reduced property taxes, and the purchase of
conservation easements that confer tax benefits. The Bellevue stormwater utility has set an example by exempting private
wetlands from stormwater fees. Propen’y taxes represent a much larger expense to landowners; reducing or eliminating
them on qnalffymg properties would have a much greater impact on landowner’s decisions, but changing local tax
assessments can be difficult. A more practical approach is for stormwater utilities to fund the purchase of conservation
easements f~om private landowners. A conservation easement is a deed restriction that allows the owner to maintain title
while preventing further development or subdivision of ecologically valuable land. Conservation easements can also
confer sizable tax benefits to the landowner. Where the ecosystem value of the land may not merit purchase, but there is
still a need to reduce disturbance, private stewardship may provide a less costly and more flexible alternative.

¯ Phase out federal flood insurance for repeat claims and replace it with watershed-based flood management.
Federal flood mstwance was established to provide relief during disasters for markets that private insurers considered too
risky. However, by paying property owners who repeatedly sustain flood damage, federal flood insurance has encouraged
development on flood-prone, ecologically valuable land. The program should be phased out by paying people whose
property has been flooded to move to less flood-prone areas.

¯ Make zoning and stormwater codes more flexible and effective by implementing performance-based measures
tied to improvements in ecosystem health and reductions in flood damage. The adoption of flexible codes will
represent a significant shift in how government agencies operate and will require the re-education of the review staff at
most municipalities in the principles of adaptive management. For such a proposal to be effective it is important that
sound use of scientific information infuses performance-based measures. Lacey, Washington passed an ordinance amaed
at limiting impervious surfaces by revising building codes, the first such ordinance in the United States.

¯ Reduce wasteful administrative conflicts through comprehensive water-resource management at the local level by
combining water supply, sammry sewage, stormwater drainage and wildlife protection into an integrated water utility
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(privately managed or even privately owned).

¯ Address the issue of landscape fragmentation--the need for a connected network of riparian corridors--by finding
private or private-public partnerships to support regional river-basin initiatives.

-Improve service and control costs by contracting with private companies for services that cannot be performed
efficiently by government.

Unlike current funding of fragmented water utilities through tax revenue, user fees can
create incentives to minimize harmful impacts and maintain development within the
resource capacity of a given watershed.

B. The Stormwater Utility

Traditional stormwater management treats stormwater as a waste product of urban development. Responsibility for stormwater
management is generally dispersed between various government agencies and departments, fragmenting stormwater management
efforts and creating jurisdictional conflicts. Existing programs often suffer from inadequate funding, forcing managers to react to
problems such as flooding with short-term, piecemeal solutions. Stormwater systems are rarely built to handle runoff from
anticipated future development, often resulting .m flooding and a loss of water quality, to receiving waters.

Citxzen demand for an effective response to a crisis is credited for the formation of the stormwater utility, concept. In Louisville,
Kentucky the impetus for more effective stormwater management was a flood that inundated 60 percent of the city. In an effort to
avoid a repeat of the disaster, a countywide drainage utility was established to consolidate local programs in 1986. In Tulsa,
Oldahoma the precipitating event was a powerful thunderstorm that dumped 15 inches of rain on the city in 1984, killing 14
residents and destroying 80 city, vehicles and pieces of equipment. Today, growing citizen demand for effective action dealing
with environmental problems related to urban infrastructure is prompting many more commumties to consider the stormwater
utility concept illustrated in Figure 20.

Figure 20: Virtuous Cycle of the Stormwater Utility

P0giti~a f~dbaek I~ b~rtv~ im~d~ a~d ~.~tt~ht~ ha~’th
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Souse: lllus~tion by Author

Some o~cials ~y ~tially be ~co~o~able ~ the sto~water utitiw concept because it relies on a feedback mec~msm
ra~er ~an a l~e~ plug process. However, ~e complex, ch~gmg na~e of env~o~enml syste~ ~kes ~em ill stated to
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traditional management, leading to failure and frustration. Many experts, including the EPA, are recommending adaptive
management that is responsive to the dynamic nature of both markets and ecosystems. Adaptive management is a process for
improving resource management incrementally as managers and scientists learn from new experience and scientific findings.

Formation of a stormwater utility begins with the development of a strategy for improving service and proceeds with programs to
t~aance the basic mission and collect data on all aspects of the system, including impacts. Development of a unlity generally
requires three parallel tracks of activity. These include: I) a program track, 2) a finance track, and 3) a database track.
Development of a user-fee rate structure is an iterative process. Desired improvements def’med under the program track translate
into a rate sla’ucture through the finance track, which in turn requires information generated through the database track. A
feedback loop between the tracks indicates when the desired rate structure is too expensive to develop or maintain or the data are
insufficient to support it. Affordable consulting services are available for setting up and managing a stormwater utility.

A key element of the stormwater utility concept is the development of a database that enables managers to overlay complex
features of the built and natural environments. Geographic Information Systems {GIS), store layers of data on topography,
vegetation, hydrology, geology, property parcels, roads, sewer lines, and drainage systems, and register the data on a common
cartographic coordinate system.

Figure 21: Geographic Information Syst~rm

Source: Adapted by Author from an illusu’ation by Edward O. Wilson in The Diversir/of Life (Boston. Mass: Harvard University Press. 1992)

in Figure 21, Geographic Information Systems combine information on human, physical, and biological environments by joining
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layered electronic data sets. GIS offers a tool for managing the landscape in a way that protects both property rights and
ecosystems.

For billing purposes, managers can use the system_to calculate impervious surface area from aerial photographs overlaid with
individual property parcels. They can also tag stream-monitoring results obtained in the field to specific map locations or
calculate the potential for flooding created by a proposed development site. Technology now makes it much easier to work xvith
nature. A stormwater utility can fund the application of GIS technology at the local level.

The user-fee-funded stormwater utility provides functional recognition of stormwater as a resource. The utility concept focuses
management in a single organization, which can be public, private, or some combination thereof: Creation of a utility allows for
dedicated infrastructure and management funding, with fees tied to impacts. The approach enables development of
comprehensive preventative and enhancement programs.

Stormwater runoff in already-developed communities has been successfully treated by retrofitting ponds into low places in the
terrain. One such project, on Weaton Branch in suburban Maryland north of Washington, D.C., has improved the health of a
stream impacted by run off from a shopping mall. There, a group of ponds was designed to intercept runoff before entenng a
near-by stream.

Figure 22: Stormwater Pond on Weaton Branch

Source: Photo by Author

This stormwater pond on Weaton Branch, north of Washington D.C., controls runoff from a highly impervious area surrounding
a shopping mall. The pond is designed to deepen following a rainfall, then slowly release the detained water over a two-day
period. Stormwater facilities built to work with nature can become neighborhood amenities.

In a typical pond, the ouffall structure is designed so that it holds a pool of permanent water. During rainstorms, additional
stormwater accumulates in the pond. The outfall structure then gradually releases the stored water into a receiving stream. This
design combines two techniques, retention of a permanent pool, with extended detention of stormflow. By supporting a
permanent, balanced ecosystem, insect pests are controlled while at the same time treating the first flush of runoff. Other design
features that improve the effectiveness of stormwater ponds include forebays that capture sediment and trash, fringing wetlands,
and a bordering canopy of trees.

Many municipalities currently require developers to install peak-flow detention basins. In some areas of the country these older
facilities with limited effectiveness can be converted for extended detention of stormwater. Extended detention impounds
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stormwater, then gradually releases it over a period of one to three days. When combined with tree planting and stream-bank
stabilization, this approach has the potential to improve water quality m existing communities that have limated space for more
natural stormwater controls.

The user-fee-funded stormwater utility provides functional recognition of stormwater as a
resource.

Structural stormwater controls that mimic natural systems are only part of the response to restoring streams and healthy
commumties. One of the most important steps is urban reforestation. However, far too many cities consider a token planting ot
~’ees within small holes cut into the pavement to be urban reforestation. In order to mature, trees generally need planting strips
between paved areas eight-feet wide. The approach taken by urban planner Frederick Law Olmsted in Druid Hills, where homes
and roads were constructed without knocking the forest down, offers an even more desirable alternative. A forest is an evolved
ecosystem including permeable topsoil that functions as part of the hydrologic cycle. Restoring an urban forest means planting a
variety of tree species that support wildlife, such as insectivorous birds. Within the aquatic environment, roots stabilize stream
banks, while leaves and organic matter shed by trees adjacent to the stream form an integral part of the aquatic food chain. In
addition to numerous other benefits, such as lowering air-conditioning costs and attenuating urban noise, restoring a canopy oi
trees reduces stormwater runoff by intercepting up to a quarter-inch of rainfall before it hits the pavement.

One of the success stories of pollution control at the federal level is a reduction in the use of toxic heavy metals. The Nanomvide
Urban Runoff Program (NURP), a comprehensive set of studies conducted by the EPA on the causes of urban water pollution.
identified heavy metals as the priority pollutants of ~reatest concern. Heavy metals washed into stormwater eventually enter
water supplies of communities downstream. Heavy metals are a particular hazard because they persist in the environment for a
long tune and accumulate in greater concentrations in shellfish that feed by filtering particles from the water and in predators,
such as fish, near the top of the food chain.

The heavy metal of greatest concern in the 1983 Nationwide Urban Runoff Studies was lead. Lead accumulates on pavement as
fallout from air pollution and leaches from painted surfaces. Rainfall flushes accumulated lead particles into stormwater entering
aquatic systems. By 1988, regulation by the EPA had almost eliminated lead from paint and gasoline. Subsequently, the
concentration of lead in the environment has dropped by 89 percent. Use of lead was reduced after medical research established
severe developmental consequences, particularly mental retardation in small children.

Although NURP focused on chemical contamination as a cause of poor water quality, a major finding of the study was that loss
of habitat from the physical impact of stormwater-induced erosion and sedimentation often had a more deleterious effect on
water quality than chemical contamination.

Subsequent studies linked the amount of impervious surface area in a watershed to altered hydrology and the cascade of
secondary effects including stream bank erosion, sedimentation, and pollutant transport. Stormwater utilities are well suited to
addressing the major cause of water quality impairment at the local watershed level.

Part 3

Key Policy Challenges

In considering development of water utilities, several environmental and logistical challenges warrant attennon. These include
challenges of addressing interstate and interreginnal issues, the importance of moving toward a systemwide approach, and the
distinctive aspects of stormwater relative to sewage and other "wastes."

A. Taking a Watershed View

To be fully effective, watershed protection should begin in the headwaters and progress downstream. Protecnng water at ~ts
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source is often preferable to removing pollution once it enters a water supply. In practice, this requixes local, decentralized
declsionmakmg. The EPA has estimated that over 3.5 million miles of streams and rivers exist in the United States. Given the
enorrmty and complexity of the task, keeping America’s waters healthy will require a local effort.

Contrary to popular perception, headwaters of a river are not simply in some distant place in the mountains where a particular
spring bubbles up from the ground. This view derives in part from famous stories of explorers searching for the source of great
ravers in unknown places. In reality, as Figure 23 illustrates, u’ibutary streams typically originate all along the divide of high
ground that rims a watershed and separates it from other adjacent watersheds.

The example used is for the Apalachicola-Chattahoochee-Flint (ACF) River Basin, site of a major legal dispute that will be
discussed shortly in a case study of Metropolitan Atlanta. The ACF System supplies water to, and receives waste from. large
areas of Georgia, Alabama, and Florida. Although the system first begins flowing in the mountains of North Georgia, all of the
tributary streams contribute to the system’s flow, including the highly impervious watersheds draining urbanized Atlanta.

In Figure 23, watersheds nest one inside another as illustrated by this set of watersheds from a case study of Atlanta. Large
watersheds drained by rivers or river systems are called basins. Tributaries within a larger watershed are usually called
subwatersheds. Although the size of watersheds roughly corresponds to that of political jurisdictions from the state down to the
county, and municipal level, the boundaries rarely coincide, greatly complicating management.

Figure 23: Watershed Mknagement Units vs. Political Jurisdictions

AGF River System Peachtree Creek Peavine Creek
States 3 Coun~ie~ 2 Municipalities

t̄ County

M~dro
Atlanta

Source: llluswation by Author

A river system has a branching pattern muchlike a tree; there is usually one main trunk with dozens of branches and thousands
of tv, ags. Each of the twigs is equivalent to a small headwater stream with its own small sub-watershed nested inside a branch
tributary watershed, which is nested in turn imide the main river basin. In terms of watershed management, this means that
protecting water at its source will necessarily involve many individuals and communities protecting small streams throughout the
watershed. Watershed protection beginning in the headwaters not only improves water quality for others downstream, it also
makes the commumties themselves better places to live.

Ideally, river basin management should be combined with management at the local watershed level (as discussed later, regarding
Florida’s Water Management Districts). Headwater streams are emphasized here because the predominant technocratic approach
to water management relies on the construction of large public works projects to store, filter, and regulate the flow of water
downstream when it could be more cost effective and ecologically sound to first protect water at its source. Previous generations
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could generally count on streams to purify themselves as they flowed through the country, side. With high levels of
Lmperviousness now covering many regions of the United States, polluted streams never have a chance to recover.
User-fee-funded stormwater utilities provide a way to fund watershed improvements that offset runoff and pollution
accompanying population growth.            -

B. Disentangling Stormwater Management from Sewage Treatment

Stormwater is fundamentally different than sewage. Treating sewage in treatment plants is often effective and efficient. Except
for densely developed urban centers and certain toxic sites, treating stormwater in treatment plants is inefficient and hard to
justify. Sewage is a concentrated effluent that flows constantly from collection pipes. Sewage-treatment plants use cultures of
bacteria that digest human waste in giant tanks. To a great extent, sewage treatment is a biological process concentrated in a
small space using pumps and aeration to keep bacteria working at a high level of efficiency.

By contrast, stormwater runoff is very dilute, but there is much more of it. Unlike sewage, the volume, composition, and
temperature of stormwater change radically over time. Since stormwater flow varies from almost none during dry weather to a
sudden flood following a rainstorm, building enough treatment-plant capacity to remove the contamination contained in even the
frrst flush of runoff becomes prohibitively expensive. An alternative is to restore the hydrologic cycle that recycles water by
controlling runoff from impervious surfaces and reducing pollution at its source. This means either reducing the amount of
m’rpervious surface area below 10 percent (impractical in most urban areas) or treating runoff by infiltrating it in the ground and
detaining it in ponds and wetlands for an extended period of tune. This approach of designing drainage systems to work with
nature is often termed bioengineering. Pollution reduction and spill prevention programs can be combined with bioengineering to
reduce polluting materials at the source (source reduction). By protecting the natural assimilative capacity, of groundwater
recharge zones, streams, rivers, lakes, and estuaries, the small amount of pollution that does escape can be broken down by
microorganisms in the soil or in the aquatic environment.

C. Obtaining Interstate Cooperation

One of the limitations of any watershed management effort is that most river basins flow between states. Consider North Florida,
which shares river basins with the neighboring states of Georgia and Alabama. A river system flowing between the states has
great importance to the regional economy. Known as the Apalachicola-Chattahoochee-Flint (ACF) River Basin, the system
originates in North Georgia, where it supplies water to, and is greatly influenced by runoff from, Metropolitan Atlanta. As Figure
24 illustrates, aRer passing through Atlanta, the Chattahoochee (the longest river in the system) forms the border between
Georgia and Alabama. The river system is vitally important to the economy of North Florida because, fol!o~d_ng the decline in
the health of Chesapeake Bay, it feeds the most-productive seafood estuary on the entire East Coast. Interspersed throughout the
ACF System are 15 major dams that back up the rivers into a series of reservoirs. Flows within the system are managed through
water releases controlled by the United States Army Corps of Engineers.

The protracted legal battle known regionally as the "water wars" began over Atlanta’s demand for additional water from rivers
shared with Alabama and Florida. The battle began in the drought years of the 1980s when Atlanta faced serious water shortages,
leading to conflicts over the allocation of limited supplies from the Chattahoochee and other rivers. The conflicts came to a head
in 1990 when the State of Alabama sued the Army Corps of Engineers in federal court to block the allocation of additional water
to municipalities within the Metro Atlanta region. When Florida joined the dispute, the press dubbed it the "tri-state water wars."
The suit was prompted by a plan pushed by the Atlanta Regional Commission to double Metropolitan Atlanta’s permitted
withdrawals by the year 2010. Atlanta leaders believed the water was needed to meet residennal and industrial growth. In 19"92.
the disputing parties reached an agreement to stay the suit pending an ongoing $13.5 million comprehensive study of water
demands, resources, and management strategy. Currently, the parties are continuing to negotiate in order to avoid having the case
go to the U.S. Supreme Court. The "wi-state water war" is being fought over the quantity of water allocated from a finite natural
resource. According to U.S. Rep. Bob Bare (R-Ga.), "It would be one of the most complex cases ever before the court. It could
be tied up in the court for years, and the court could put a moratorium on new uses of water, the econormc loss to Georgia could
be in the billions of dollars." Additional, separate disputes underway involve issues affecting water quality, amenable

Figure 24: Water Management in the ACF Drainage Basin
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Source: llluslration by Author, Data from U.S. Army Corps of Engineers 1996 ( http://~,~.nacc.us,,cmeoviscctors/water;dral’~-reoorv’fi~ure3.html#Fi~ure3 ),
Photo courtesy of United States Geologic Survey, Atlanta Office.

The water wars and other lawsuits reveal the difficulties of resolving resource conflicts through adversarial means. Eugene
Odum, often referred to as the father of ecosystem ecology, has pointed out that when resources are abundant, competition
between species is a winning strategy. However, as ecosystems mature and resources become limited, cooperation provides
species with an adaptive advantage. Use of market institutions also provides a means of avoiding conflict by effectively
allocating and nmnaging scarce resources.

D. Fostering Community-based Watershed Protection

In other parts of the nation, local communities are spearheading watershed protection efforts. People are more likely to take
action and make sacrifices to protect a local stream or lake than they are to embrace an abstract idea such as environmental
protection. Hydrologic and ecological interactions over a large scale suggest that watershed programs should proceed at the scale
of river basins. However, watershed programs on a broad, regional scale face significant political and institutional barriers. The
larger the watershed, the greater the challenges in coordinating multiple individuals and municipal, county, state, and federal
agencies. Large-scale programs risk opposition from local government officials who fear loss of control over land use, economic,
or environmental policies. In contrast, local politicians who ignore commumty-based watershed-protection efforts risk being
replaced in the next election. Watershed programs initiated out of Washington, D.C. are almost certain to arouse local
suspicions; locally initiated programs are less threatening, and they enable decision makers to tap into the "local knowledge" of
those that own or use the relevant water and land resources.

The hydrologic cycle is a matrix of interlinked components consisting of headwater catchments nested within larger-scale
watersheds and river basins connected by a continuous stream of flowing water. The cycle, a complex, adaptive system, operates
without central control, not unlike the distributed system of computers that form the Internet and move streams of informanon.
Like the Interact, the emergence of community-based watershed initiatives springing up across the nation represents a new
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phenomenon based on citizen response to local needs and conditions. Given the opportunity,, local watershed groups may
orgamze over time into larger-scale networks more closely aligned with regional resource boundaries.

Community-based watershed initiatives are already creating demonstration projects for effective watershed management. Unlike
narrowly focused regulatory management, which levies sanctions for noncompliance, watershed imtiatives emphasize flexibility,
problem solving, and a balancing of competing interests and goals. To date, corranunity groups have been funded mainly by a
combination of short-term government and private grants. Where watershed boundaries closely approxamate political boundaries,
local governments have also participated in watershed initiatives funded by a combination of grants and tax revenue. Water
withdrawal and discharge permit fees could provide funding for state planning and enforcement at the river basin level. Unlike
taxes, water use fees can be made proportional to management costs and impacts. To achieve its potential, long-term funding for
watershed management should establish positive feedback loops that link user impacts to watershed health. The next section
describes such a program for dedicated, long-term funding of watershed management that grew out of a community-based effort
and is now being expanded to encompass comprehensive water-resource management at the countywide level.

Part 4

New Market Approaches in Action

A. Bellevue, Washington: User Fees Tied to Impervious Surface

Bellevue, Washington has adopted the type of feedback-loop approach described above. Concemed that land development was
destroying the very qualities that attracted residents to the city, some citizens worked with their local government to study the
problem. They identified stormwater nmoff from impervious surfaces and loss of ecosystem function as key problems. Because
the city’s political boundary nearly coincided with the natural watersheds, Bellevue was able to address the problems locally. In
1974, the city established a cost-based, user-fee-funded storm~vater utility. The utility applied fees that charged property m~ers
based on the amount of impervious surface. An advanced Geographic Information System (GIS) is now utilized for ecosystem
management that overlays elements of the built environment (such as property parcels) with elements of the natural environment
(such as wetlands). Despite one of the highest fee structures in the .nation, property values and approval ratings for the utility
remain high because the fees are linked to specific watershed management and impact-abatement needs. Many consider Bellevue
to be an urban oasis where tree-shaded streams still support trout, flood damage is minimal, and surface streets remain relatively
uncongested. Bellevue’s stormwater utility has been elevated to department status and is now cooperating with surrounding King
County for more comprehensive water-resource management that will combine water supply, samtary sewage, stormwater
drainage, and wildlife protection.

Bellevue is a suburb of Seattle located between the shores of Lake Washington and Lake Sammamish. In addition to
rediscovering the linkage between watershed protection and a healthy commumty, the city developed an institutional framework
for maintaining the integrity of the system over time.

Bellevue enacted one of the first user-fee-funded stormwater utilities in the nation. Unlike most stormwater utilities formed to
deal with flooding, Bellevue’s program was the result of citizen concern over the mapacts of emerging land-development
patterns. The city council appointed several of the citizens to a committee to examine the problem- Initially, the corrLrmttee
examined erosion and sedimentation resulting from development practices that damaged stream channels used by spawning
salmon.

Recognizing that stormwater was causing the erosion, the committee recommended that the city establish both an erosion-control
ordinance and a stormwater-management program- At the same time, the state of Washington passed an amendment to existing
legislation permitting stormwater management to be funded using a system of cost-based user fees. Acting on the corrtrmttee’s
recommendation, the Bellevue City Council established a stormwater utility in 1974 as a division of the Department of Public
Works. The mission of the drainage utility was to "manage the storm and surface water system of Bellevue, to maintain a
hydrologic balance, to prevent property damage, and to protect water quality; for the safety and enjo.vment of citizens and the
preservation and enhancement of wtldlife habitat."
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The service charge is based on a graduated scale for the size of the property measured in square feet and the amount of
development determined by percent impervious surface. A "veu heavily developed" property is assessed about three times more
than an "undeveloped" property of the same size. _There is no charge for wetlands. A typical residential homeowner pays about
$100 per year. As the city improves its GIS mapping and data-retrieval system, it plans to refine the graduated fee structure to
better reflect impacts. Unlike taxes, which exempt government, user fees treat government property the same as private property.
Moreover, the fees are tied to the costs of watershed management and impacts associated with individual properties.

Figure 25: Private Berry Growers Show OffTheir Crop

Source: Photo by Author

Using the collected fees, the utility began an aggressive maintenance program to catch up with neglected repairs and began
acquiring key properties deemed important for the protection of water quality and wildlife habitat. Over time, hundreds of
small-scale neighborhood-control facilities were constructed to moderate and cleanse stormwater runoff from impervious
surfaces. These facilities resemble ponds and temporary wetlands.

Figure 25 shows a seasonal wetland acquired by the stormwater utility that was leased to a private farmer for bluebe~a’y
production. By minimizing pesticide applications, the wetland does double-duty growing berries and enhancing water quality.
Residents can pay a small fee to pick their own berries or buy them by the quart. Despite its rural appearance, the farm and
wetland are surrounded by urban Bellevue. The wetland is a successful example of private management of public land.

Public information programs featured previously unnoticed streams winding through the town. Visitors to Bellevue mamediateiy
notice that city streams are identified by signs--like the one in Figure 26--just like city streets signs.

A demonstration project was begun featuring stream protection in cooperation with local citizens and state agencies. As the
environ-mental orientation of the program grew, schools incorporated stream monitoring into their cumculum of study.

Since its tbunding, the Bellevue program has evolved to adopt a watershed approach that combines controls on runoff from
impervious surfaces with protection of the natural drainage system of streams and wetlands. Maintenance practices have been
altered to emphasize prevention. Despite the urban character of the community, water quality, remains high enough to support
several species of salmon and trout. Recent storms have proven the value of stormwater controls, stream protection, and wetlands
in preventing property damage from flooding. The storrnwater utility was eventually elevated to department status and is now
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cooperating with surrounding King County. to apply a watershed approach to comprehensive water-resource management.

Bellevue’s program is innovative because it uses a rate structure that charges property owners in proportion to the impact oi
individual developments on the health of the na_tural hydrologic cycle. Like other systems in nature, the hydrologic cycle is
dynamac, adapting to change through feedback loops that work to restore equilibrium. The user-fee rate structure establishes a
feedback loop between impacts on the natural system, as measured through impervious surface area and uncontrolled runoff.
Performance is measured by evaluating stormwater damage to property and the health of the aquatic system.

In other cities, stormwater services are typically combined with road maintenance and funded from property, taxes or general
revenue. Repairs are usually performed on a piecemeal basis as a second priority to the department’s main responsibility, ot
building and maintaining roads. Responsibility for regulating development and drainage is often divided bet~veen different
departments and political jurisdictions with the result that drainage systems become overburdened with increased flow as areas
develop. The result is often crisis management as aging systems collapse, and erosion and floods destroy property.

The user fee charged by stormwater utilities provides an incentive for better long-term maintenance. When property damage
occurs due to flooding, ratepayers in Bellevue know where to call for service. Unlike general tax revenues that can be
reappropriated based on political whim, user fees must be spent for a designated purpose.

In I998 Bellevue hired a private contractor to conduct a performance survey of its utility customers. Despite one of the highest
service fees in the nation, the ratings were favorable. The highest overall complaint with utility service (including water, sewer,
garbage/recycling, drainage, and wildlife) was 9 percent of respondents saying fees were too high. When asked to rate the
protection of fish and other wildlife, 44 percent of resl:mndents said that the utility should do more even if that meant higher bills.
The Bellevue Drainage Service was rated by 66 percent as good or excellent; 23 percent were neutral or "didn’t know," while 12
percent rated the service as poor or yew poor.

Bellevue’s location was ideal for the establishment of a stormwater utility, because the city’s political boundary closely coincides
with the natural watersheds that drain it. Sandwiched bet~veen two lakes, the short streams in Bellevue drain directly into
receiving bodies valued by city residents for multiple uses including recreation and scenic views. Discharges entering a c’,ty
stream quickly end up in a lake valued by residents, making watershed protection a high priority.

B. Charlotte: User Fees, Rewards, and Private Contracting

Charlotte, North Carolina’s experience demonstrates that it is possible to retrofit stormwater controls to already developed
neighborhoods through bioengineering of retention ponds, stream-habitat improvements, and other measures. Charlotte and
surrounding Mecklenberg County jointly manage stormxvater services utilizing an advanced GIS system that can be accessed by
citizens through an intemet web site. Charlotte employs a user-fee based stormwater utility and has applied many of the
techniques learned in Bellevue but adapted to local conditions. Unlike Bellevue, which began protecting streams before the city
was densely developed, Charlotte’s drainage system was badly neglected and its streams were impaired when the utility was
established in 1993. The city is now in the process of catching up with maintenance while initiating a stream rehabilitation plan
that includes testing and water-quality modeling, rehabilitation of eroded stream channels, protection of stream buffers, and
retrofitting of stormwater-control ponds. Charlotte requires that developers of new subdivisions keep construction out of stream
buffers and rewards those developers who exceed minimum land-use performance standards through a program of density
credits. Charlotte controls costs while maintaining quality by contracting with private companies for almost all the utilit:y’s
operations and maintenance requirements.

C. Atlanta: When Is a Fee a Tax?

Metropolitan Atlanta has rapidly developed with minimal control of stormwater or protection of ecologically significant natural
areas. Thus, Olmsted’s design is a rare exception to Atlanta’s current pattern of development. As recently as 20 years ago,
residents of Atlanta proudly proclaimed their hometown to be an urban forest. Today, Metro Atlanta’s average driving distance
is the longest in the nation, as the area has experienced substantial development over broad areas. Summer temperatures
measured downtown and at the airport have risen 6-12 °F over the past two decades, as compared to surrounding forested
countryside. The city has faced one of the largest f’mes ever assessed under the Clean Water Act.

In contrast to Bellevue’s and Charlotte’s successes in forrmng stormwater utilities, Atlanta provides an example of how not to
tbrm a stormwater utility. Created in 1999, Atlanta’s new stormwater utility xvas overturned in cour~ months after ~ts creation.
The court found that the utility, xvas funded by a tax disguised as a user fee. A true user fee is dedicated to specific improvements
whereas Atlanta’s fee was found to be similar to a tax used for general purposes.
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Atlanta’s situation exemplifies the severe water problems of a rapidly growing metropolitan area in the rainy Southeast. Unlike a
number of other cities in the United States, Atlanta has no geographic barriers to expansion. However, a finite supply of clean
water is looming as a barrier to furore developme_nt. Atlanta is at the center of a bitter water war with neighboring states over
water rights. A series of legal battles have also been fought over deteriorating water quality.

One reason for Atlanta’s water woes is that the city is located inland, relatively close to the headwaters of the Chattahoochee
River, its major supply river. Development along tributary streams is impairing the health of the river. Like a number of other
cities, Atlanta obtains its water from upstream resewoirs that are being silted up and polluted. Even larger loadings of urban
runoff and an overburdened sewage system are contaminating reservoirs downstream from Atlanta. A watershed study funded by
the city, showed that stormwater runoff and alterations in stream hydrology are responsible for three-fourths of the pollution
loading. The same study found that almost all of Atlanta’s streams were biologically impaired. In past years Atlanta ignored its
impact on downstream water users until state and federal t-rues forced it to act. Thus far, the city’s response has been a narrow
focus on controlling stormwater pollution through the construction of treatment plants, while largely ignoring evidence on the
multiple benefits of pollution prevention through watershed protection.

Figure 27: One of Atlanta’s Stormwater Treatment Plants

Source: Photo by Author

Figure 27 shows a technocratic approach to water management. A storm~vater treatment facility under construction in Piedmont
Park in Atlanta uses mechanical screens to remove coarse debris and chlorination to kill bacteria. The photograph in Figure 27
shows Clear Creek being buried in a box culvert. A subsequent analysis by the EPA questioned the plant’s effectiveness.

Facing increasing pressure to clean up its rivers and streams, Atlanta began the Metro Atlanta Urban Watersheds Initiative
(MAUWI) in early 1996. The goals of the initiative were to: 1) determine the current conditions of creeks and rivers, 2) identify
the source and effects of pollutants on the health of waterways, and 3) devise a plan for improving water qualiu. A
community-based committee of watershed stakeholders was appointed to guide the process.

In late 1998 consultants perforrmng the MAUWI studies issued their report containing the following conclusions:

¯ Almost all of Atlanta’s streams were moderately to severely impaired;
¯ The main cause of both biotic and nonbiotic stream impairment ~vas altered hydrology resulting from high levels o~

impervious surface;
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¯ Stormwater contributed approximately three-fourths of the pollutant loading in Atlanta streams.

The initiative also estimated the costs to improve the health of Atlanta’s streams and provided initial discussions on the concept
of a stormwater utility. The citizen-based steering-committee recommended continuation of the watershed program, but funding
was not renewed, and the program was terminated.

In January 1999, the City of Atlanta initiated a stormwater utility when it began sending out bills to property oxvners. Unlike
Bellevue, which charges a user fee based on impervious surface area, Atlanta’s stormwater utility calculated its charge based on
the square footage and use of each property. Three months later, in response to a suit filed by the Fulton County Taxpayers
Association, a Fulton County judge ordered Atlanta to stop collecting storm~vater fees and to return more than $3 million atready
collected. In September, Atlanta’s stormwater utility was overturned in court because it is similar to a tax used to raise money’ for
general purposes. The city did not satisfy the court that the funds were dedicated to stormxvater and water quality improvements.
A successful cost-based, user-fee-funded stormwater utility in the City of Griffin, just south of Atlanta, has established a legal
precedent and has demonstrated that the concept will work in Georgia if the user-fee is applied to dedicated fundin~ oi
stormwater improvements.

When forming a cost-based, user-fee-funded stormwater utility, citizen involvement is essential. Atlanta began appropriately
enough by funding a watershed initiative with citizen involvement but then disbanded the effort, creating mistrust. Rather than
charge fees based on actual costs of watershed management and impacts, the city implemented a fee structure that was never
adequately explained. Rather than use a system open to public review, the fee structure was suspected of funding unrelated
politically favored projects. The Fulton County Taxp.ayers Association introduced documents in court showing that the "fee"
would collect almost $10 million instead of $2 million per year projected by the city. Despite the overwhelming need ~or
stormwater improvement, officials could not account for where millions of dollars would be <~ent.

D. Druid Hills, Atlanta: A Market-inspired Alternative

In Atlanta, an area designed at the turn-of-the-century by the great landscape architect Frederick Law Olmsted, Jr. shows how an
attractive, economically successful suburban community can be designed to work with nature. This pioneering subdivis!on.
commissioned by innovative Atlanta developer Joel Hurt, was conceived as an "ideal residential suburb." Druid Hills
incorporates features for controlling stormwater, protecting stream buffers, and avoiding disturbance to the land. Early in his
career, Olmsted developed closed stonn drains for conveying runoff directly from streets to rivers. Druid Hills, Olmsted’s last
great work, incorporated elements gained from Olmsted’s years of experience. Olmsted designed an advanced system of drainage
that integrated well with the natural environment. A century old, Druid Hills is a unique showcase for ecologically sound desi~ma.
demonstrating that watershed protection can create a desirable neighborhood ~vith high property values.

As the debate over environmental impacts of urban and suburban development intensifies, Olmsted’s historic design of Druid
Hills provides a unique example of a suburban plan that blended a healthy natural environment with an economically successful
community. He used a combination of design elements to protect the natural ecosystem while simultaneously, as Fignre 28
shows, making the community an aesthetically pleasing place to live.

Figure 28: A Street Design of Frederick Law Olmsted, Jr.
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Source: Photo by Author

When forming a cost-based, user-fee-funded stormwater utility, citizen involvement is
essential.

Figure 29 shows details of Olmsted’s design. A stream buffer of greenways was created through the use of three design
principles. First, he located roads so they followed the contours of the land and avoided stream crossings. In an early proposal,
Olmsted wrote of "roads of moderate grace and curves, avoiding any great disturbance of the natural topography." Second,
homes were sited in order to create minLmal disturbance to the canopy of trees and to provide for natural regeneration where
trees had been cut. Third, building was confined to high ground, away from flood plains.

Figure 29: Planning Diagram Reflect~g Olmsted Design Elements

R0027753

39 o1"45 6/27/01 1:10 PM



http://www.~pi.org~ps275.htm

Source: Detail of elevation plan for Ponce de Leon Parkway, 1902. Photo courtesy ol’the Olmsted Parks Socieb’, Atlanta. Georgia.

Olmsted also designed for the control of stormwater runoff from roads using a system of grass swales and open. stone-lined
gutters that allowed the first flush of runoff to soak back into the ground. Olmsted also planned for a series of lakes or ponds
that, had they been built, would have retained stormwater runoff from subsequent upstream development. Figure 30 shows a
picture of Frederick Law Olmsted, Jr., superimposed on a map showing a portion of the development, as he’d planned it.

Figure 30 is a section from the 1905 General Plan for Druid Hills showing the Ponce de Leon parkway, bridge crossing, lake and
protected forest around the headxvater stream in Deepdene Park. After the death of Frederick Law Olrnsted Sr., the design of
some elements, such as the lakes and bridge were dropped. Road widenings and infill development, beginning with the
expiration of protective covenants in the 1960s, eventually resulted in increased storm~vater runoff, erosion, and flooding.

Olmsted’s design seems to have protected the health of Druid Hills streams until road widenings and inliI1 development
(following the expiration of protective covenants) led to an increase in impervious surface area. Over time, drainage systems
using vegetated and stone-lined swales deteriorated due to a lack of maintenance or were paved over and replaced with closed
storm drains, which in turn are beginning to deteriorate. Channelization, leaking sewer lines, and pollution discharges also
contributed to the decline of stream health.

Figure 30: Development Plan of Frederick Law Olmsted, Jr.
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Florida has created five water-management districts to provide management of water issues at the river-basin level.
Watershed-based, ecosystem management is also being increasingly applied to medium and small watersheds at the count’ and
municipal level, funded through stormwater utilities. Florida leads the nation with these kinds of programs, with at least 84 local
governments having established stormwater utilities. Of those responding to a recent questionnaire about the structure of their
stormwater utilities, most were funded by user fee~.

Florida’s model is not ideal, but its approach could be tailored to a more market-based system. Currently, Florida funds its five
xvater management districts through a number of sources, with the two largest sources being a water-management lands trust fund
and ad valorem taxes on property. These sources meet the test for providing relatively stable funding, but the pomon from tax
revenues is not proportional to use, management costs, or impacts. Moreover, past experience with the management of other
infrastructure programs indicates that privatization may be a preferred option. Water withdrawal and discharge perrmt lees could
provide funding for state planning and enforcement at the river basin level. Unlike taxes, water-use fees can be made
proportional to management costs and impacts. Stormwater (or watershed) utilities are prime candidates for either private
management or private ownership and operation because they provide a user-fee-funded service.

Computer technology makes it easier to apply a property-rights approach to watershed management. GIS soft~vare, combined
with improved satellite and aerial imagery, is bringing down the cost of calculating impervious surface area for individual
properties. Today, affordable technology and consulting services enable almost any commuinty to set up a stormwater utility.

Across the nation community-based watershed initiatives are bringing public agencies, property owners, and users of watershed
resources to the same table. Where governments have failed to respond, community initiatives have stepped in. Most of these
efforts rely on short-term funding from grants and contributions. More of the groups should consider the example set by
Bellevue, which was prompted to launch one of the first stormwater utilities in the nation as a result of a corrununiu-watersiled
lrutlatlve.

Beaufort County, South Carolina, which contains the resort town of Hilton Head, has addressed the funding dilemma by
obtaining a $250,000 grant to develop a Special Area Management Plan. Located on the coast, residents were becoming
concerned that runoff from development would increase flooding and damage the seafood and tourist industries supporting ~heir
local economy. The ~ant will help pay a consulting f’n’m to design a user-fee-based stormwater utility following a watersiled
approach for flood reduction and water-quality improvement.

Studies in Atlanta and other cities by American Forests link deforestation and increases in impervious surface area to dramatic
increases in summer temperatures and increased stormwater runoff. Figure 3 I, a graphic found on the American Forests web site,
shows the vegetation and heat-island trends in the metropolitan Atlanta area.

Other studies show that attempts to control adverse land-use impacts through mandated density requirements may actually
worsen both air and water quality. Randal O’Toole showed that increasing population density is associated with worsening air
quality as measured by EPA non-attainment designations. Rather ~an pursue regulations that force developers to increase
density, policy makers could adopt user fees based on the costs of watershed management associated with development patterns.

User fees create a positive feedback loop between costs and benefits. Unlike the currently accepted practice of funding
government services through tax revenue, user fees give ratepayers an incentive to minimize hamlful impacts. The case study ol

¯ !’ Bellevue shows how user fees have been used to protect the health of the community despite substantial population growth and
:il;:i. land development over the last three decades. Charlotte provides an example of a user-fee-funded stormwater utility that keeps

costs down and quality up by contracting with private companies for most operations and maintenance requiremen~ts.

Figure 31: Atlanta’s Changing Environment

R0027755

42 ot"45 6,27,01 i:10 PX



http:i/www.rppi.orgips275.htmt

Source: Detail of General Plan for Druid Hills, 1905. Photo courtesy of the Olmsted Parks Society, Atlanta. Georgia.

Despite the success of Olmsted’s pioneering design, an institutional framexvork was not established to maintain the drainage
network or to keep new development in balance with the capacity of the natural system. Even though his design was mostly
watershed-based, the subdivision boundary did not include small headxvater streams that xvere later developed with Ngh levels of
imperviousness. Over time, building codes and zoning restrictions actually created barriers to developments that worked with the
natural hydrological cycle.

Although there is no institutional framework for managing stormwater as a resource, three recent developments portend well for
the future. One is the establishment of a historic district encompassing Druid Hills that may encourage subsequent development
efforts to emulate the Olmsted approach. The second is the founding of a local watershed group with representatives from
various stakeholder organizations. Known as the Peavine Watershed Alliance, the group is producing educational materials that
encourage a cooperative approach to watershed protection. The third is the establishment of a stormwater utility in the City of
Decatur that covers a portion of the Peavine Watershed in which Druid Hills is located. (The watershed is divided between the
political jurisdictions of the cities Atlanta and Decatur).

Part 5

Implications for the Future

recent survey of newspapers around the United States showed extensive coverage of urban and suburban "sprawl." There seem to
be just as many opinions on how to address challenges posed by urban and suburban development, as there are problems. Rather
than addressing the host of land-development issues in isolation, a holistic watershed approach encourages cooperative
management between public agencies, landowners, and others within natural drainage basins affected by its management. Key
barriers to effective action include political fragmentation and a lack of long-term funding. A user-fee funded stormwater utility
can reduce these barriers in several ways. First, a user fee provides secure watershed management funding. Through its linkage
of fees to watershed management costs and impacts, it creates a funding source that also helps establish incentives for
private-sector initiatives to reduce watershed impacts. Second, creation of a stormwater (or comprehensive water management)
utility can provide a cross-jurisdictional organization (for example, by creating it through joint-powers agreements among
neighboring municipalities) that targets an entire watershed.

A. Watershed-management Organizations, User Fees, and Privatization
R0027756
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Source: Urban Ecological Analysis for Atlanta Georgia, American Forests, Washington D.C., March 1996.
(http:i/v~v.americanforests.or~’uFciuea/atlanta/heatisle.html).

Two programs under the Clean Water Act will soon drive many state and local governments that have delayed taking action to
address discharges f~om municipal storm sewer systems.

The first program is the National Pollutant Discharge Elimination System (I’,~DES). Under Phase II, municipalities with separate
storm server systems and a population under 100,000 will be required to join larger cities in n-nplementing programs and
practices to control polluted stormwater runoff. For many small communities, this will mean identifying sources of funding.
Market-based programs built around user fees that provide incentives for reducing pollution at its source present a potentially
effective option.

The second program ~vill attempt to better assess the health of watersheds beginning at the scale of river basins and to develop
detailed plans and set timetables to reduce pollutant loads so that unhealthy water bodies can recover. Lawsuits filed in at least
30 states pushing the EPA to enforce provisions of the Clean Water Act have turned attention to the Total Maxu-num Daily Load
(TMDL) program, which essentially requires that unhealthy water bodies be identified and cleaned.up. In 16 states, EPA is under
court order to establish schedules for clean up if the states do not do so themselves. In August 1999, the EPA announced a
proposed rule requinng for the f’Lrst time that all states take a watershed approach to identify impaired xvaters and subrmt a
schedule for cleaning them up. Many adverse watershed impacts come from urban stormwater and agricultural runoff rather :ban
industrial discharges. However one views the merits of the EPA rules and the TMDL requirements, they are creating a context m
which local governments have heightened their attention to stormwater and watershed management concerns.
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B. Effluent Trading and Stormwater Utilities

Within this context, some localities have begun-to introduce effluent trading. This approach is sirmlar to emissions-trading
programs for air pollution. The f~rst such program applied to water pollution within a river was initiated in 1989 in the
Tar-Pamlico River Basin in North Carolina. Now the adjoimng Neuse River Basin is also adopting effluent trading. Both rivers
feed into the Pamlico Sound Estuary. Studies show that nutrient-enriched runoff from farms and cities is causing algal blooms
and fish kills. Recently, nutrient enrichment was implicated in outbreaks of toxin-producing microorganisms known as Pfisteria.
In 1997, an agreement was reached to reduce nitrogen loading from the rivers entering Pamlico Sound by 30 percent within five
years.

Effluent trading provides a more economically efficient way to reach a pollution-reduction goal than the use of one-size-fits-all
re~malation. For example, a leading source of nitrogen is sewage effluent. Since treatment plants vary in their removal efficiency,
the most efficient plant in the Neuse Basin can remove nitrogen at a cost of $0.14 per pound, while removal at the least efficient
plant costs $27.00 per pound. Under the effluent-trading scheme, the community with the least efficient plant can pay those
commumties able to increase their level of nitrogen removal beyond the required level. The result is pollution reductions at far
less cost than through increased treatment at their existing plants. Effluent trading may also result in a much faster reduction in
pollution through existing plants than would result if communities with inefficient plants have to build new ones. If goals are not
met through effluent trading, the partners in the Tar-Pamlico trading agreement have agreed to abide by a uniform regulation.

As point sources of pollution are reduced, effluent trading could be a boon to stormwater utilities that can reduce nonpoint
pollution at relatively low cost. The prospect of effluent trading may reinforce incentives of storm\vater utilities (public or
private) to work with landowners to develop and maintain properties in ways that minimize pollution and watershed damage.

Unless development patterns change, urban stormwater runoff problems will persist and likely increase. One reason suburban
development with large road networks and paved spaces has been so dominant is that, until recently, watershed management
costs were not incorporated into the cost of building urban/suburban communities. As communities continue to grow, those that
adopt user-fee funded stormwater utilities will be able to fund necessary infrastructure and encourage low-impact development.
An estimated 350 municxpalities around the nation now have some form of fee-based utility. Most of these utilities have been
formed in the last decade. The trend toward ecosystem-based watershed management combined with implementation of
market-based funding mechanisms offers high potential to reduce pollution, improve the health of water systems, and generate
development patterns that work with natural hydrological cycles and natural vegetation and topography. The end result will be an
improved environment, market-based land development, and dynamic local economies.

About the Author
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CONVERSION FACTORS

The following factors may be used to convert the English units published
herein to the International System of Units (SI). In the text, the
metric equivalents are shown only to the number of significant figures
consistent with the values for the English units.

Mul=iDIy By To obtain

Inches (in) 25.4 Millimeters (mm)

Feet (ft) .3048 Meters (m)

Miles (mi) 1.609 Kilometers (km)

Square feet (ft2) .09290 Square meters (m2)

Square miles (mi2) 2.590 Square kilometers (km2)

Feet per mile (ft/mi) .1894 Meters per kilometer (m/km)

po
Gallons (gal) 3.785 Liters (i) wi

Cubic feet per second 28.32 Cubic meters per second Be
(ft3/s) (m3/s) i~

s[

s

s
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BASIC DATA ON URBAN STORM-WATER QUALITY, PORTLAND, OREGON

By Stuart W. McKenzie and Timothy L. Miller

ABSTRACT

To assess urban storm-water-quality characteristics in the metro-
poli~an area of Portland, Oreg., seven drainage basins were selected
with varying drainage areas, basin slopes, impervious areas, land uses,
and active construction areas. Automatic water-quality samplers, rain
gages, and stream gages were installed in each basin. From September I,
1975, to M~y i, 1976, data were collected to detarmine rainfall inten-
sities and define discharge hydrographs. Almost 500 samples from the
seven basins were analyzed to describe pollutographs for at least four
complete storms on each of the basins. In addition to the storm samples,
several base-flow samples were collected and analyzed for each site.

INTRODUCT I ON

The U.S. Geological Survey, in cooperation with the U.S. b~’my Corps
of Engineers and the Columbia Region Association of Goverrnnents (CRAG),
is studying the quality of urban storm water in the Portland area. In-
cluded in the study area are seven drainage basins with rainfall, stage,
and sample-collection equipment to d’etermine water quality for at least
five storms in the 1976 fiscal year. Data for four of the storms were
obtained prior to May i, 1976, and are listed in this report. Data col-
lected after May i will be available to the cooperators within 2 months
after collection. All the data are to be used by the U.S. Army Corps of
Engineers, Portland .District, to calibrate their Storage, Treatment, Over-
flow and Runoff Model (STORM).

In addition to the data collected for the seven basins, rainfall and
runoff data are also being collected for eight other drainage basins as
part of a separate rainfall-runoff study. Data from these 15 stations,
as well as data from combined sewered basins monitored by the city of
Portland, will be used by the Geological Survey to model urban runoff.
This runoff model, to be completed in 1980, will have utility in areas
outside of Portland with si=zilar climate.

I
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BASIN LOCATION, CHARACTERISTICS, AND DESCRIPTION

Locations of the seven streamflow and sampling stations are shown
in figure i, and each is identified by an eight-digit station number.
The rain gage, where it is not adjacent to the streamflow station, is
identified by a different eight-digit station number.

Table i gives the station number, name, and location, as determined
from Geological Survey 7½-minute series topographic maps. Table 2 in-
cludes a listing of drainage area, basin slope, channel slope, impervious
area, land use by type, and area under construction. Drainage-area
measurements are accurate to within +0.01 mi2 (0.03 km2). Values for
basin slope, impervious area, and la~d use are only approximations which
were used in basin selection and will be determined more accurately by
CRAG at a future date. Channel slope and area under construction are
both measuTed values.

Definitions of Basin Characteristic.~

Following are definitions of basin characteristics used to describe
the basins listed in table 2:

Active construction.--Percentage of drainage-basin area with surface
disturbed by construction on a specific date.

Basin slope.--The average slope,, in feet per mile, for the basin,
taken from a coarsely divided slope map compiled by city of
Portland personnel.

Channel slope.--The difference in elevation at points i0 percent
and 85 percent of the distance along the longest stream channel
in the basin, measured from a gaging station upstream to the
watershed divide, divided by the distance between the two points.
Expressed in feet per mile and determined from Geological Survey
7½-minute series topographic maps.

~ .--Area of the basin, in square miles, planimetered
rom Geological Survey 7½-minute series topographic maps.

Basin boundaries were delineated by outlining drainage divides
on 7½-minute maps and then modifying the natural drainage with
current storm-sewer information from ci;y and county agencies.
A field determination was made where sewered areas were sketchy
or where drainage divides could not be determined on 7%-minute
maps.

Impervious area.__Percentage of drainage area impervious to the in-
filtration of rain, such as asphalt roads, paved parking lots,
and roofs that have the rainwater piped to the streets. Taken
from a preliminary map prepared by city of Portland personnel.
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Table l.--Locations of streamflow stations and rain ga~es

Station no. Name and location

14142570 Rain gage.--Powell Valley Grade School near Gresham, let 45°29’26’,,

long 122022’54’’, in SW~ sec.12, T.I S., R.3 E., Multnomah
County.

14142580 Streamflow station.--Kelly Creek on Kane Road near Gresham, let
45030’44’’, long 122023’56’’, in ~ sec.2, T.I S., R.3 E.,
Multnumah County.

14206315 Rain ~a~e.--Beaverton City Hall, let 45029’02’’, long 122048’ii’’,

in SW% sec.15, T.I S., R.I W., Washington County.

14206330 Rain zage and streamflow station.--Beaverton Creek tributary at
SW. Murray Blvd. in Beaverton, let 45028’08’’, long 122049’28’’,
in ST~ sec.21, T.I S., R.I W., Washington County.

14206850 Rain ~aze.--KPAM-FM radio station on Council Crest in Portland,
fat 45°29’21’’, long 122°41’41’’, in ~ sec.16, T.I S., R.I E.,
Multnomah County.

14206900 Rain Kage and streamflow station.--Fanno Creek at SW. 56th Ave. in
Portland lat 45°29’17’’, long 122°44’01’’ in NW%~ sec.18, T.I S
R.I E., Multnomah County.

14210400 Rain gage and stream/low station.--Noyer Creek on State Highway
212 near Damascus, let 45025’06’’, long 122°24’31’’, in SW~ sec.2,
T.2 S., R.3 E., Clackamas County.

14211105 Rain ga~e.--View Drive in Robinwood, lat 45°23’24’’, long
122038’53’’, in SF~ sec.14, T.2 S., R.l E., Clackamas County.

14211110 Streamflow station.--~illamette River tributary on Old River Road
in Robinwood, let 45°23’58’’, long 122038’33’’, in NE% sec.14,
T.2 S., R.I E., Clackamas County.

14211115 Rain ga~e.--Oak Lodge RFPD No. 4 in Oak Grove, let 45°24’57",
long 122037’53’’, in N~ sec.12, T.2 S., R.I E., Clackamas
County.

14211120 Streamflow station.--Willamette River tributary on SE. River Road
in Oak Grove, let 45024’34’’, long 122038’39’’, in SFg~ sec.ll,
T.2 S., R.I E., Clackamas County.

14211301 Rain ~a~e and streamflow statioD.--Tryon Creek tributary at
Portland, let 45027’43’’, long 122°42’18’’, in SE% sec.20, T.I S.,
R.I E., Multnomah County.

14211450 Rain gage.--Johnson Creek tributary on Roberts Ave. in Gresham,
let 45029’26’’, long 122025’22’’, in SF~ sec.10, T.I S., R.3 E.,
Multnomah County.
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Table 2.--Basin characteristics

Drainage      Basin      Channel    Impervious      Land use by type       Active
Station no.         area         slope       slope        area              (percent)         construction
and name           (mi2)     (percent)    (ft/mi)     (percent~     I II III IV V     (percent)

14142580             4.16            8           47           17         50 40    5     3 2        0.7
Kelly Creek

14206330               .21            8          270           27         I0 90 0     0 0           2
Murray Blvd.                                                    ’                                        ¯

14206900             2.37           21          260           24         26 67 4     2 l          .2
Fanno Creek

14210400             2.04           15          130            5        90 I0 0     0 0           05
Noyer Creek                                                                                              "

14211110              1.03            25          430            13         70 30    0     0 0           7
Roblnwood                                                                                                     ¯

14211120               .74           28          250           31         13 75 0     6 6          .2
Oak Grove

14211300               .36           16          270           31         I0 78 12     0 0           4
Tryon Creek                                                                                              "



Land use.--Percentage of drainage area with land uses of types I
through V as mapped by the city of Portland and defined below:

I. Rural or undeveloped (includes natural and agricultural
areas and parks).

II. Light to normal residential.

III. Dense residential.

IV. Apartments, co=,nercial areas with some lawn, and indus-
trial areas with gravel lots.

V. Downtown business, shopping centers, and industrial areas
with paved lots (U.S. Army Corps of Engineers, 1974;
U.S. Envirornnental Protection Agency, 1975; and U.S.
Army Corps of Engineers, 1975).

Basin Descriptions

14142580.--The Kelly Creek basin east of Gresham has a length of
about 4 mi (6.4 km) and an average width of i mi (1.6 km). Runoff flows
northwesterly in two tributaries of about equal length. The upper part
of the basin is rural with some residential development, whereas the
lower basin is mostly light residential and contains small areas of
dense residential, commercial, and light industrial development near
Gresham. Active construction on February 4, 1976, included 24 homes, I
church, i apartment complex, i large cleared area,22 streets,2and I

shopping center, totaling approximately 850,000 ft (79,000 m ). The
streamflow and sampling stations are on the south bank across Kane Road
from Mount Hood Community College. The stage-discharge .relation at this
site is insensitive and unstable; therefore, discharge records should be
considered only fair (within about 15 percent). Two rain gages could be
used with this basin--one a= the Powell Valley Grade School 1.6 mi (2.6
km) southeast of the streamflow station (14142570) and a second in the
adjoining Johnson Creek basin 1.8 mi (2.9 km) to the southwest (station
14211450).

14206330.--The tributary to Beaverton Creek at SW. Murray Boulevard
is in the southwestern part of Beaverton. The basin is triangular in
shape with water flowing in a northwesterly direction. Recently, the
basin has been developed as light residential,-and all homes are con-
nected to a sewage-treatment system. Active construction on February 5,
1976, included two new homes involving approximately 12,000
(i,I00 m2) of disturbed ground. The streamflow, rainfall, and sampling
stations are on the south b~nk upstream from Murray Boulevard. A sup-
plamental rain gage is 1.45 mi (2.3 km) northeast in Beaverton Creek
basin (station 14206315).

14206900.--The Fanno Creek basin is on the southwest edge of
Portland, with most of the basin within Portland city limits. The basin
is circular in shape with the main stream flowing in a westerly di-
rection and tributaries draining southwestward to the main creek. There
is a fairly even distribution of light residential development in the
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basin. Active construction on February 5, 1976, included 29 new homes
totaling approximately 150,000 ft2 (14,000 m2). The streamflow station
and rain gage are on the south bank opposite the sampling station and
upstream from a culvert under SW. 56th Avenue. A second rain gage
(station 14206850) in the Fanno Creek basin is about 1.9 mi (3.0 km) east
of the sampling station.

14210400.--The Noyer Creek basin is triangular in shape and is about
2 mi (3.2 km) east of Dau~scus and 2 mi (3.2 km) west of Boring. The
basin is comprised of three parts. The northwestern part of the basin is
primarily in rural use and drains southeastward. The northeastern part
of the basin is largely in rural use with some established light resi-
dential use and drains southwestward. Streams draining these two seg-
ments join about 0.5 mi (0.8 km) north of the strea~low station. The
southwestern part of the basin, which includes rural areas and most of
the active residential construction, drains northeastward. The tributary
draining this latter part of the basin transports most of the suspended
sediment and joins the main stream about 300 ft (90 m) upstream from the
streamflow station. Active construction on February 4, 1976, included
four new homes and one cleared lot totaling about 26,000 ft2 (2,400 m2).
The strea~low, rainfall, and sampling stations are upstream (north) from
the culvert that passes under State Highway 212. Supplemental rain gages
are 5 mi (8.0 km) north in Johnson Creek basin (station 14211450) and 5
mi (8.0 km) north in Kelly Creek basin (station 14142570).

14211110 --The Willamette River tributary basin in Robinwood is on
the west bank of the Willamette River, about 2 mi (3.2 km) southeast of
Lake Oswego, and on the northwest edge of West Linn. The basin is
trapezoidal in shape. Small tributaries flow eastward to the main stream
which flows northwestward parallel to Old River Road. The basin drains a
part of Marylhurst College and includes both old and new residential
areas and some steep, naturally vegetated area. Active construction on
May 26, 1976, included 18 homes totaling about 210,000 ft2 (20,000 m2).
The streamflow and sampling stations are on the south bank upstream from
the culvert that passes under Old River Road and about I00 ft (30 m) up-
stream from the confluence of the stream with the Willamette River. The
rain gage is above a water tank about 0.8 mi (1.3 km) southwest of the
streamflow station (14211105). A supplemental rain gage is 1.25 mi (2.0
km) northeast in Oak Grove basin (station 14211115).

14211120.--The Willamette River tributary basin in Oak Grove is on
the east bank of the Willamette River, about I mi (1.6 km) east of Lake
Oswego and 2 mi (3.2 km) south of Milwaukie. The basin is elongated,
about 1.5 mi (2.4 km) long and 0.5 mi (0.8 km) wide, ~rith the stream
flowing southwestward. The basin has uniform light residential develop-
ment except along McLoughlin Boulevard, where there is commercial and
light industrial development. Active construction on February 5, 1976,
included five homes totaling about 35,000 ft2 (3,300 m2). The streamflow
and sampling stations are on the south bank upstream from the culvert
that passes under River Road. The rain gage is on the Oak Lodge Rural
Fire Department No. 4 Fire Station, about 0.75 mi (1.2 km) northeast of
the streamflow station and near the centroid of the basin (station
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14211115). A supplemental rain gage (station 14211105) is 1.4 mi (2.3
km~ to the south in Robinwood basin.

14211301.--The Tryon Creek tributary basin is just south of the
Fdnno Creek basin, about 4 mi (6.4 km) northwest of Lake Oswego and in-
side the Portland city limits. The basin shape is elongated, with an
average length of 0.9 mi (1.4 km) and width of 0.4 mi (0.6 km). The
basin has fairly uniform light residential development plus a small
amount of dense residential development. Active construction2on May 28,

1976, included two h~s and a cleared lot totaling 44,000 ft (4,100
m2). The streamfluw, rainfall, and. sampling station are on the east bank
upstream frum a culvert that passes under Dolph Court. A supplemental
rain gage (station 14206900) is about 2.3 mi (3.7 km) northwest in Fanno
Creek basin.

EQUIPMENT

Rainfall.--Rain gages are located near the stream gages or near the
centroid of most basins. For larger basins, two or more rain gages are
located so as to roughly define the areal distribution of rainfall over
the basin. The rain-gage shelter is mounted on a 5-ft (l.5-m) long,
3-in (76-mm) inner-diameter metal pipe. It houses a timer, battery, and
recorder that punches a 16-channel p~per tape at 5-minute intervals to
record rainfall to within 0.01 in (0.3 mm). Rainwater is collected in
a funnel on top of the metal shelter and drains into the pipe supporting
the structure. A float attached to a wire translates the elevation of
the water surface in the pipe to the recorder. When the collection pipe

_ reaches its capacity, automatic syphoning occurs and lowers the water sur-
face to some minimum level. When a rain gage is not working during a
storm, the rainfall may be estimated from the record for a nearby basin,
as indicated under basin description in this report.

Discharge.--A 4-in (100-=~n) inner-diameter pipe with holes in the
cap on the bottum acts as a stilling well. A metal shelter on top of
the pipe houses a recorder that registers stage using a float. Stage is
recorded to the nearest 0.01 ft (0.003 m) on a 16-channel paper tape
every 5 minutes. This stage is converted to discharge by useof a stage-
discharge relation. At almost all sites, a culvert controls stream/low;
hence, a theoretical rating could be established. The ratings were and
will continue to be verified by standard discharge measurements using a
current meter.

W~ter-quality sampler.--Water-quality samples were taken bSERCO_/ automatic-point samDl-r ,~ ....... y a
~ --. ~L,~ o~u semp~er consists of 24 0.5-

gal (1.9-1) glass bottles which are evacuated and sealed by means of
individual pressure switches. A 12-volt, direct-current timing motor
rotates a tripper which releases one pressure switch at a time. The

_/ The use of brand names in this report is for identification pur-
poses only and does not imply endorsement by the U.S. Geological Survey.
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size of the sample could be changed easily by changing the size of the
containers. Sampling intervals can be selected in 1-minute increments
from I minute to 17 hours. The sampler is capable of collecting 24
evenly distributed samples over a sampling duration ranging from 24 min-
utes to 17 days. Samples generally were collected at 15-minute, 30-
minute, 1-hour, or 2-hour intervals. Between storms, the sampling tubes
were flushed with distilled water before a new vacuum was pulled on the
bottles to set the sampler for the next storm.

Depth-inte~ratin~ sampler.--A manually operated depth-integrating
suspended-sediment sampler is used to collect additional samples. This
sampler, US DH-48TM, a wading-type hand sampler, is epoxy painted,
equipped with silicone rubber gasket and teflon nozzle, and uses pint
glass containers. It is used by personnel working in the field during
the storm to obtain a depth- and width-integrated water sample. These
hand-collected samples, one to five per storm, are used to check the
representation of the point samplers, to collect extra sample volume for
various analytical tests, and to collect samples for microbiological
analysis Of indicator bacteria.

DATA COLLECTION

Sampling Guidelines

One objective of the study was to collect sufficient data during
five storms in the 1976 fiscal year to define rainfall, discharge hydro-
graph, and pollutographs of designated constituents. Another objective
was to collect sufficient data on other constituents during storms that
might indicate if they caused problems associated with urban runoff. To
fulfill these objectives, the Geological Survey established sampling
guidelines designating a "storm event" as being rainfall that signifi-
cantly changes water-quality constituent loads. Changes in the constitu-
ent load might result either from a significant change in concentration,
or in discharge, or both. Decisions to collect samples during a variety
of storm conditions were based on predicted rainfall intensities and
amounts, base-flow conditions, and number of antecedent dry days. When
24-hour advance notice of a storm was possible, the sample bottles were
evacuated prior to the storm, thereby increasing the reliability of the
samplers.

Because of the geographical location of the basins, it was most
efficient to have three people in the field during a storm, each person
responsible for two or three samplers in his area. Responsibilities
included (i) turning the samplers on, (2) seeing that the samplers per-
formed correctly during the storm, (3) collecting depth- and width-
integrated check samples, (4) collecting microbiological samples and
extra volumes of water for special tests, (5) checking to see that rain
an~ streamflow gages were operating correctly, and (6) measuring
dissolved-oxygen concentration and temperature. When the storm event
lasted for more than 6 hours, the first person in the field transported
the collected samples to the Geological Survey district laboratory and
a second person replaced him in the field. The first person then
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measured, prepared for analysis, or preserved the samples according to
Brown, Skougstad, and Fishman (1970); Slack, Averett, Greeson, and
Lipscomb (1973); Guy (1969); and American Public Health Association and
others (1975) Standard Methods. When ~he samples arrived at the labora-
tory, specific conductance and turbidity were measured on each sample,
which indicated the relative dissolved and suspended concentrations, re-
spectively, of material in the samples. A sufficient number of samples
were then selected for analysis of settleable solids, suspended sediment,
and biochemical oxygen demand to describe the pollutographs. Alkalinity
and pH were measured over the range of specific conductance. Samples
taken near the beginning, at the peak, and near the end of the storm were
analyzed for fecal coliform, and occasionally fecal streptococci or total
coliform. To minimize cost, only a few analyses were made of nutrients,
chemical oxygen demand, and dissolved solids. These data will be corre-
lated with other constituents, including suspended sediment and specific
conductance to extend their values over the hydrograph. Because of
equipment problems or errors in rainfall prediction, some data collected
did not cover a complete storm period. These data are included in table
4 foIlowing the data for complete storms.

Laboratory Methods

A brief listing of the analytical methods used includes (I) a refer-
ence to the method, (2) the laboratory performing the work (USGS, U.S.
Geological Survey district laboratory in Portland, Oreg.; CE, U.S. Army
Corps of Engineers), and (3) significant remarks concerning the analysis.

.~pecific conductance at 25°C (micr_orohos/om~.--(1) Brown, Skougstad,
and Fishman, p. 148); (2) USGS; (3) a Lab-Line Portable Lectro Mho-meter
Mark IV was used.

Settleable solids (ml/l).--(1) American Public Health Association
and others (1975, p. 95), (2) USGS, (3) 500 to 1,000 ml of sample was
used in an Imhoff cone. A few average and individual dry-weight den-
sities (gm/ml) of the settled material were determined and are listed in
the Remarks section of the basic data.

Turbidity (Jackson turbidity unit= or JTU~.--(1) Brown,~Skougstad,
and Fishman (1970, p. 29), and American Publi~ Health Association and
others (1975, p. 132); (2) USGS; (3) a Hack Model 2100 turbidimeter was
used. After April 8, 1976, it was found necessary to dilute samples
until their turbidities were below 40 JTU or the calculated turbidities
remained constant upon further dilution. Because of this change in
technique, a remark "D" indicates those samples that were diluted when
measured. The dilution usually resulted in higher reported turbidity
values.

Suspended sediment (m~/l~.--(1) Guy (1969), (2) USGS, (3) values in
parentheses in the basic-data tables are depth- and width-integrated,
hand-collected samples. (See basic data in the back of this report.)
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Biochemical oxygen demand, 5-day (BODs) (m~/l).--(1) Hines,
McKenzie, Rickert, and Rinella (1976, app. C); (2) USGS; (3) dilutions
and biological seeds were not used. Yellow Springs Instrument (YSI) dis-
solved-oxygen meter and self-stirring probe were used to measure the con-
centration of dissolved oxygen. Those samples that had just a BOD5 value
were incubated only 5 days. The BOD5 value was calculated in a manner
consistent with the calculation of ultimate BOD values.

Biochemical oxygen demand-ultimate (BODu) (rag/l).--(1) Hines,
McKenzie, Rickert, and Rinella (1976, app. C); (2) USGS; (3) nitrifica-
tion inhibitor, l-Allyl-2-thiourea was added to selected samples to check
for nitrification.

Rate of BOD satisfaction~ k (day’l).--(1) Hines, McKenzie, Rickert,
and Rinella (1976, app. C), and Velz (1970); (2) USGS; (3) the direct
extrapolation of test results to actual stream oxygen demands is question-
able because the laboratory environment does not reproduce stream con-
ditions such as temperature, sunlight, biological population, water move-
ment, and oxygen concentration (~merican Public Health Assoc. and others,
1975).

Fecal coliform (colonies/100 ml).--(1) Slack, Averett, Greeson, and
Lipsc~mb (1973, p. 45); (2) USGS; (3) a membrane filter on M-FC agar was
used. Samples that did not have one or a combination of filters with a
colony count between the ideal of 20 to 60 are reported with the remark
"B" to indicate "Estimated count based on nonideal colony count."

Fecal streptococci (colonies/100 ml).--(1) Slack, Averett, Greeson,
and Lipscomb (1973, p. 50); (2) USGS; (3) a membrane filter on
M-Enterococcus agar was used. Samples that did not have one or a combi-
nation of filters with a colony count between the ideal of 20 to I00 are
reported by the remark "B."

Total coliform (count/lO0 ml).--(1) Slack, Averett, Greeson, and
Lipsc~mb (1973, p. 35); (2) USGS; (3) a membrane filter on M-Endo agar
was used. Samples that did not have one or a combination of filters
with a colony count between the ideal of 20 and 80 are reported by the
remark "B." Values for this test will be included under the Remarks
heading.                                 _

Temperature (de~rees Celsius~ or °C~.--(1) American Public Health
Association (1975, p. 125) (2) USGS (3) a mercury thermometer or YSI
thermister was used.

Dissolved oxvgen (m~/l).--(1) Hines, McKenzie, Rickert, and Rinella
(1976, app. B); (2) USGS; (3) a YSI model 57 dissolved-oxygen meter and
probe calibrated using a YSI air-calibration chamber provided most of the
values. Some additional values were obtained by filling BOD bottles in
~he field and analyzing by the modified Winkler method within 6 hours in
the laboratory.
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pH (unit~.o-(1) Brown, Skougstad, and Fishman (1970, p. 129); (2)
USGS; (3) a Beckman Zeromatic meter and combination electrode were used.

Alkalinity (m~/l as CaCO.~.--(1) Brown, Skougstad, and Fishman
(1970, p. 41); (2) USGS; (3) a pH end point of 4.5 was used.

Chemical oxygen d~,~nd (COD~ (m~/l).--(1) American Public Health
Association (1975, p. 550), (2) CE, (3) samples were chilled.

Dissolved solids (m~/l).--(i) American Public Health Association
(1975, p. 95), (2) CE, (3) samples were filtered through a 0.45-micro-

meter (um) membrane filter and the residue was dried at 180=C.

Total phosphorus as P (m~/l).--(1) American Public Health Associ-
ation (1975, p. 474), (2) CE, (3) an unfiltered, chilled water sample
was used.

Tota! organic nitrogen as N (m~/l).--(1) American Public Health
Associa=ion (1975, p. 437), (2) CE, (3) an unfiltered, chilled water
sample was used to measure total Kjeldahl. A~monia subtracted from
total Kjeldahl provides a measurement of total organic nitrogen.

A=monia as N (mK/l).--(1) U.S. Environmental Protection Agency
(1974, p. 165), (2) CE, (3) Nesslerization was tried but, because of
turbidity interference, was discontinued in favor of the selective
ion electrode method with unfiltered chilled samples.

Dissolved nitrate plus nitrite as N (mg/l).--(1) American Public
Heal=h Association (1975, p. 423), (2) CE, (3) samples were filtered
through a 0.45-ummembrane filter.

Silica as Si02 (mg/l).--(1) American Public Health Association
(1975, p. 490), (2) CE.

Calcium (mK/l).--(1) American Public Health Association (1975, p.
189), (2) CE.

MaKnesium (mK/l).--(1) American Public Health Association (1975,
p. 223), (2) CE.

Iron (mz/l).--(1) American Public Health Association (1975, p. 208),
(2) CE.

Potassium (m~/l).--(1) American Public Health Association (1975,
p. 234), (2) CE.

Sodium (mg/l)...(l) American Public Health Association (1975, p.
250), (2) CE.
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Chloride (m~/l~.--(1) American Public Health Association (1975, p.
304), (2) CE.

Sulfate (mK/l).--American Public Health Association (1975, p. 496,
(2) CE.

Analyses of Base Flow

Several base-flow samples were collected at each site during the
year. Base flow is the sustained or fair-weather runoff and is composed
of ground-water runoff and delayed subsurface runoff (Chow, 1964). All
base-flow samples were collected using the depth-integrating suspended-
sediment hand sampler. An attempt was made to collect samples at each
site during a high- and a low-base flow. The results of analyses of
base-flow samples are tabulated in table 3.

13
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Table 3.--Base-flow daca

Kelly Murray Fanno f Oak TryonParameter Creek Blvd, Creek Robinwood Grove Creek

Date sampled 9-3-75 9-3-75 9-3-75 9-3-75 9-3-75 9-3-75
Stage (f~) 0.52 0.06 -- -0.06 0.28 0.29
Discharge (ft3/s)

.30 .07 1.5 .02 .15 .64
Specific conductance at 25"C (raicromhos/cm) l&& 253 194 179

I 217 207
Turbidity (JTU) 30 6 i0 7 30 10
Suspended sediraent (rag/l) 15 II 15 A 43 7
BOD5 (rag/l) 1.2 .8 .8 .9       .9 .9
BOD~ (m~/I) 3.4 2.2 2.3 1.8     2.5 2.6
Rate of BOD sat.isfac~ion, k (day"l) .04 .04 .04 .06 ’     .04 .04
Fecal coliform (coun=/lO0 ral) 530 84 190 I,I00 980 70
Fecal streptococci (count/lO0 ml) ....

800 ......
Teraperature (°C) I~ 16 14 13 16 14
Dissolved oxygen (rag/I) 8.6 7.2 8.8 9.7 8.3 4.9
pH (units)

6.7 6.9 7.2 7.6 7.6 6.7
Alkalinity (mg/l as CaC03) 63 95 72 73 i00 79
COD (m~/i) 17.5 8.0 7.5 4.1 6.3 9.0
Dissolved solids (mg/l) 114 166 i12 l&2 i 148 138
Total phosphorus as P (m~/l) .06 .12 .07 .~4 .05 .06
Total organic ni=rogen as N (mg/l)

N D I/ N D I/ N D I/ N D i/ D I/" "-- ’ .-- ¯ .-- ¯ .-- N..-- 1.8
A~onia as N (m~/l)

.38 .33 .22 I .22 .31 .4
Dissolved nitrate and nitrite as N (mE/l)

1.36 .80 .92 ’1.5 1.0 .6
Dissolved silica (mg/l)

1.0 1.5" I I.I 1.7 1.5 1.0
Dissolved chloride (m~/l) 7.5 22.5 i0.0 I0.0 I0.0 7.5
Dissolved sulfate (mE/l)

6.0 6.0 6.5 6.0 6.5 17.5
Dissolved calcium (m~/l) 16.0 24.0 18.0 16.0 18.0 20.0
D is s o Ived magne sium (mE / i )

3.6 8.4 4.8 7.2 6.0 6.0
Dissolved iron (mE/l) Trace .01 Trace .01 .01 .02
Dissolved sodium (mg/l)

5 14 8 6    / 13 8
Dissolved potassium (m~/l)

1 1 1 1 3 1

I/ Not de~ectable.
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Table 3.--Base-flow data--Continued

Noyer Oak.,,. Parameter Kelly Creek Hurray Blvd. Creek Fanno Creek Robln~ood Grove Tryod Creek

Stage (it)
1,83      1.61      0.16     0.21      1.55      0.58      0.18       0.07       0.58     0.39      0.20

Discharge (ft3/e)
34 4.1 .23 .32 12 4.5 1.4 4.7 2.0 .95 .41Specific conductance at 25°C
87 145 192 255(mfcromhos/cm) 46 164 200 78 162 168 166

Turbidity (JTU)
-- II -- 25 .... 15 ...... 25Suspended sediment (mg/1)

21 ...... 11 9 ...... 20 --
BOD5 (r~ll)

-- 1.2 -- 2.2 ..............
BODu (=811) -" 3.2 -- 4.3 ..............
Rate of BOD satisfaction, k (day-1) .. .04 -- .06 -- - ...........
Fecal coliform (count/lO0 ml) 420 B -- 260 -- 17 B 170 -- 1~ B 29 B 140 B --
Fecal streptococci (count/100 ml) 230 -- 7 B -- 10 B 760 -- llO B 72 B 79 B --
Temperature (°C) ....

10.5 -- ._ 9 -- 10 11 10 --
pH (units) .... .. 7.3 .... 7.5 ........
Alkalinity (mg/1 as CaC03) ......

87 .... 67 ........
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BASIC DATA

Basic data collected during storms are tabulated in table 4. The
table is organized in sequential station-number order. For each station,
the data on complete storm events are listed in chronological order,
followed by incomplete storm events, also listed in chronological order.
Each storm is listed on a separate page, with complete storm events
given a Roman numeral following the station name at the top of the page.
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Table 4---Basic data collected durln~ stor-~
Station number and na~e 14142580 Kelly Creek

Stoz~ I
Rainfall: Starting time 1700 Date 10-17-75

Ending time    2130
Total 0.57 in.

Specific
conduct-                                                    Rate of

Time
Dis- at 25°C able Turb-    pended sails- Fecal srrepro-

(2400 Stage charge (micro- solids Idlry sediment BODs    BOD
tlon, k (count/ (COunt/

fac- co119orm cocci
hour) (ft) (ft31s) mhos/cm) (ml/l) (JT~)
1830 1.09 4.6 I00 2.0 60 (205) 8.9 20 0.061900 1.29 9.2 116 2,1002.5     70       __                                             --

11 23 .06 __ --
..~ 1910 1.34 11 108 2.0 70 (261)       __

-"       6,200 __
1930 1.40 13 I06 1.3 75 (239) 12 24 .06 __1950 1.39 13 107 .8 70 __

--    5,800     __
2010    1.37 12       101

2035 1.31 9.9 81 .2 75 _. -- --
2115 1.21 7.1 72 .1 75 (176) __

2215     1.12    5.1        72       <.I     65      (159)     10.5    21.3     .06      __

Dis-Total solvedDis- Alka- Total orEanlc nitrateDis-    phos- nitro-                andTime SOlved 11nlty solved phorus Een
Ammonia nitrite

~2400 Temp. oryEen pR (m~/l as COD sol~ds as p    as N as N     as N
hour) (=C) (mE/l) (units) CaCO3
1830     __                                                                                      Re~arks

7.0       40        __

-- 6.9 89 67 88 0.74 4.2 0.24 2.4

-- 7.1 93 63 82 .51 3.8 .16 1.6

2010      __                                                --       --       --
8.2              44                ____                                                                       -~                  --                         --

2035      ~                                                --       --       --
7.8       35        __                                   --         --            --

2115      __                                             --      --       --
7.5       30        __                                   --         --            --

-- 7.2 30 __ -- --
~ 7.2 29 82 58 .23 2.8 .14 1.7

R0027782
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Table 4,--Basic data collected during storm~--Continued

Station number and name    14142580 Kelly ~ek Storm I~ Date 10-29-75

Rainfall: Starting tlm~ 1530 Ending time 1915 Total 0.36

Specific Rate of
conduct- SOD Fecalance Settle- Sus- satls- Fecal strepto-Time Dis- at 25"C able Turb- pended fac- coliform cocci(2400 Stage charge (m!cro- solids Idity sediment gOD5 BODu tion, k (count/ (count/hour) (ft) (ftl/a) mhos/cm) (ml/l) (/l"U) (mg/l) (mE/l) (mg/l) (day-1) I00 ml) i00 ml)

1515 1.04 3.7 130 <0.i 25 (28) 2.1 4.2 0.06 470 B --
1530 1.07 4.2 122 -- 35 ...........

1615 1.30 9.6 I12 .6 40 86 ..........

1645 1.42 14 115 .6 35 i00 2.4     6.7 .04 1,200 B     --
1700 1.48 16 95 .8 60 ......

1715 1.55 20 88 .5 55 127 ..........

1745 1.63 24 67 .9 85 ...........

1800 1.66 25 62 .8 95 -218 5.5 iI .06 ....

1815 1.66 25 58 i.I ii0 ............

1830 1.6S 26 54 .6 120 235 ..........

1845 1.65 24 50 .5 120 229 4.0    7.9 .06 3,800    13,000
1900 1.63 24 49 .6 140 ........

1935 1.55 20 49 .6 160 271 ..........
2005 1.52 18 52 .4 .............

2040 1.51 18 55 .2 140 (218) 2.2    4.4 .06 ....
2110 1.51 18 65 .8 140 .............
2140 1.49 17 66 .i 120 (137) ....
2225     1.40 13 64 .i Ii0 -- ~ .........

2300 1.35 II 66 .I 120 114 2.7 5.5    .06    3,300    --

R0027783
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Table ~.--BasIc data collected durinB storms--Contlnued

Station numSer and name 141~2580 Kelly Creek--�ontinued Stoz1~ II    Da~e    10-29-75

Dis-

To~al organic nitrate
Dis- AI~- Dis- phos- nitro- _     and

Ti~ solved llni~y solved phorus gen ~onia nitrite
(2~00 T~. o~ge- pH (~/i as COD solids as P as N as N as N

hour) (’C) (~/I) (~iEm) ~CO3) (mE/l) (~/i) (mg/l) (mE/1) (mE/1) (mE/l) Rmrks

14~000 a~ 1845

1935 .... 7.1

2040 .... 7.1 20 ..... __

2o                     R0027784



Table 4.--Basic da~a collec~ed du~in~ s~o~m~--Con~inued

S=ation n,--be~ and name    14142580 Kelly Creek Storm Ill Date 12-3,

Rainfall: S=ar~Ing =ime 1915 Ending time 0720 Total 1.89 in.

Specific Rate of
conduct- BOD Fecal

ance Settle- Sus- saris- Fecal
Time Dis- at 25"C able Turb- pe~ded fac-    coliform cocci
(2400 Stage charge (micro- solids idlty sediment BOD5 BODu tlon, k (count/ (count/
hour) (ft) (ft3/e) ~hos/cm) (el/l) (JTU) (rag/l) (m~/l) (m~/l) (day-l)

I00 ~1) i00 el)

1540 1.52 18 91 -- 25 27 2.1 4.2 0.06 1,400 --

1740 1.49 17 84 1.0 55 ............

1840 1.47 16 78 -- 60 179 ..........

1940 1.48 16 94 -- 65 --      4.7 ........

2040 1.63 24 85 -- 75 264 ..........

2140 1.78 31 67 -- 100 ............

2240 1.80 33 61 -- 150 368 4.8 9.6 .06 ....

2340 1.80 33 70 i.I I~0 -- 6.0 ........

0040 2.25 68 58 1.7 160 (195) 2.3 ........

0145 2.60 102 49 2.0 210 -- 5.6 II .06 ....

0245 2.87 131 50 2.0 210 848 ..........

0345 3.03 151 52 -- 180 -- 6.3 ........

0445 3.46 197 48 2.0 200 (934) 3.1    ~.4 .04     3,400    7,200

05&0 3.60 213 56 i.~ 180 -- 4.6 ........

0640 3.83 241 58 -- 170 642 ..........

0745 3.81 239 57 1.8 160 -- 4.9 ........

0645 3.71 226 63 -- 140 503 ..........

09~5 3.43 193 62 -- 120 536 6.4 ........

1050 3.05 153 64 .8 95 330 ..........

1150 2.72 114 68 -- II0 619 4.8 ........

1255 2.41 84 71 1.0 85 ............

1500 2.28 70 76 -- 70 243 2.1    4.3 .06 ....

R0027785
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Table 4.--Basic data collected durln~ stormc--Continued

Star,on number and name 14142~0 Kelly Creek Stor~. IV Date 3-30, 31-76
Ralnfall: Starting time 2120 Ending time 0200 Total 0.08 in.

conduct- Rate of
SOD Fecalance      Settle-             Sue-                       sa~Is-     Fecal    atrepto-

T~me Die- at 25"C able Turb- pended fac- col~form    cocci(2400 $~a~e charge (micro- aollda Idlty sediment SOD SOD tlon,hour) (fc) (ft’/s) mhos/cm) (ml/l) (3TU) (mg/l) (mg/~) (mgl~ (day-l) i00 ml) I00 ml)

2255 1.69 20 92 0.4 20 (37) 3.4 7.0 0.06 17,000 B --
2355 1.76 23 74 .3 25 (49) ......
0110 1.72 21 59 .2 45 (60) 4.1 8.3 .06
0205 1.78 2~ 58 .2 60 (74) 3.4 6.9 .06
OL20 1.71 20 66 .3 40 6~ 3.5 7.1 .06                --____

0810 1.63 ~6 75 .5 45 (31) 3.5 9.7 .04 .-
0910 1.61 16 74 .4 50 ........

1130           1.56                13                81                     .1           30                (20) ...... 800              --

Total solved
To~al organic nitrateDis- Alka- Die- phos- nitro- andTime solved linlty solved phorus ten Ammonia nitrite(2400 Temp. oxygen pH (mg/l as COD sol~ds as P as N as N as Nhour) (~C) (mR/l) (units) CaCO3) (m~/l) (mE/l) (mE/l) (mR/l) (mE/l) (mE/1) Remarks

2255 -- __ 7.3 34 .... Total Coliform
...... (Count/lO0 ml)

0205 .... 6.9 20 ...... 1,900 at 0205



Table 4.--Basic data collected durln~ sror~--Conrinued

Station number and name 14142580 Kelly Creek Dare 2-111 12-76
Rainfall: Starting time 1610 Ending time 2000~<~ Total 0.I0 in.

Specific
conduct- Rate of

BOD Fecalance      Settle-             Sus-                       sails-     Fecal    strepro-
Time Dis- at 25"C able Turb- pended fac-    coliform cocci(2400 Stage charge (micro- solids idiey sediment BOD5    BODu tion, k (�o--t/ (count/hour) (re) (fills) mhos/cm) (ml/l) (JTU) (mg/l) (mg/l) (mg/l) (day-l)

I00 ml) i00 ml)

’~ ~700 1.60 3.9 141 0.3 25 87 3.5 ~ 460 B --
1800 1.65 4.8 127 .5 ~0 --

~. 1900 1.70 5.8 122 .6 50 196 6.7 ....
2000 1.72 6.2 112 .5 35
2100 1.73 6.4 112 .3 60 - .......
2200 ---I./i 6.0 106 .I 55 74 5.6 11     0.06 -- --i~"i 2305 1.68 5.3 lO3 .6 70~ -- 5.4 ........

~,~ . 0005 1.66 5.0 93 ".2 95 245 8.~ 18     .06 540 --
0030 1.64 4.6 94 .6 75 ........

~’~ Dis-
~ ..~:.’.;". Total solved~c.-~:~.~. Total organic nitrate~ Dis- Alka- Dis- phos- nitro- and"~:~i’" : Time solved linlty solved phorus gen Ammonia nitrite~;~. ~.~..~’ (2400 Temp. oxygen~ ..~ ... pH      (mg/l as COD solids as P as N as N     as N~:, .~,., . hour) (°C) (m~/l) (units) CaCO3) (m~/l) (rag/l) (mg/l) (mg/l) (rag/l) (rag/l) Remarks

¯ -~" ";-i.- 1800 ........ 108

~:" " ~’~’" 0005 .... 7.0 36 --

; ~ 0030 ....
~ -- ...... 80

R0027788
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Table 4.--Baslc data collected durin~ storm~--Continued

Station number and name      14142580 Kelly Creek Date 3-13-76

P, ainfall: Starting time     1615 £ndlng time 2130 Total 0.64 in.

Specific Rate of¯ conduct- ~OD Fecalance Settle- Sus- sacls- Fecal sCrepto-Time Dis- at 25"C able Turb- pended fac- col~form cocci<2400 Stage charge (micro- sol~ds idlty sediment BOD5 ¯ BODu tlon, k (count/ (count/hour) (ft) (ft’/s) mhos/cm) (ml/l) (3TU) (mg/1) (mg/1) (mg/l) (~ay-I) I00 ml) i00 ml)

1920 2.15 24 48 -- I00 186

1953 2.16 25 44 85 ......... __
2020 2.18 25 44 -- ii0 230 ......

Total solved
Total organic nitrateDis- Alka- Dis-    phos- nitro- andTime solved l~n~ty solved phorus gen Ammonia nitrite(2400 T~mp. o~ygen p~ (mE11 as COD    solids as P

hour) ("C) (m~/l) (units) CaCO3) (~E/I) (mE~l) (mE/l) (mE/l) (mE/l) (rag/l) Remarks

1920 .... 7.2 20 ............

2230 .... 7.1 18 ..........



Table 4.--Basic data collected during storm---Continued

Station number and name 14206330 Murray Blvd. Storm I Date 12-3:4-75

Rainfall: Starting time 1900 Ending time 0600 Total    1.89 in.

i. Specific Rate of
~ ; c~duc t -.:,." BOD Fecal,~ ante Settle- Sus- sails- Fecal strepto-ii~." Time Die- at 25"C able Turb- pended fac- coliform cocci,~,., (2400 Stage charge (micro- eolids idity sediment BOD5 SODu tim, k (count/ (count/ T

(hour) (ft) (fiB/s) mhoa/cm) (ml/1) (JTU) (ms/l) (ms/l) (ms/l) (day-i) i00 ml) i00 ml)
h

1708 0.25 0.40 122 -- 30 44 -- 580

’~7 1808 .25 .40 141 0.14 30 -- 3.4 6.9 0.06 --

i!
201~ .82 3.0 51 .,6 100 256 5.8 12 .06 -- _

[ 2
2120 .84 3.4 70 .30 70 122 .... 1,200 --

°ii~        2.

2320 1.19 6.6 50 -- ii0 306 6.1    12 .06
0020 1.46 9.3 65 -- 85 ........ ~.~
0225 1.24 7.1 66 .35 70 137 5.0 .... 3,900    22,700

. T!i~! 0325 1.16 6.3 65 .50 zoo 229 ......... .,,

ii

0~25 1.05 5.2 76 .25 70 -- 5.6 .......

~- 0540 .93 4.2 82 0
.~

-- 55 103 ........
.~, 0715 .62 1.9 115 .30 50 67 5.3 ...... 2

Dis-
~ To~al solved

Total organic nitrate ’
Dis- Alka- Dis- phos- nitro- and

¯ Time solved llnlty solved phorus ten Ammonia nitrite
(2400 Temp. oxygen - pB (ms/l as COD solids as P as N as N as N
hour) (°C) (mgll) (uxtl%s)." Ca~)’ ~mE/£):" (m~i~7’tmlrii; (~11) (msll) (mglI7 Remarks

Total Coliform
¯ . 1708 .... 7.2 42 23 64 0.15 0.72 <0.03 1.6 (Count/100 ml)
! 6,400 at 1708

1808 .... 7.2 48 ............
~’ Average Settle-
.i 1915 11.5 8.6 7.2 46 .......... able Solids

~ density (gm/ml)

r~ 2015 .... 6.9 IB .......... 0.19

2220 .... 7.0 21 .......

¯ 2320 .... 6.9 15 -- 20 ......

0540 --     -- 6.7 22 -- 38 .......

0840 .... 7.2 39 32 78 .22     .98     <.03      3.0

R0027790
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Table 4.--Basic data collected durin~ storms--Continued

S~ation nu=ber and name    1420~330 Murray Blvd.         Stor~ II         Date 2-iIw 12-76

P.alnfall: StartlnE rime 1620 Endln~ time    0320
Total... 0.24 in.

ii
Specific
conduct- Ra~e

ance Settle- Sus- sails- Fecal
-~. Time Dis- at 25°C able Turb- pended fac- coliform    cocci¯ -~ (2400 Stage charge (micro- eol~ idi~y eedlmee~ ~OD5 BODu ~ion, k (cou~/ (cou.~/

1815 0.29 136 0.17 40 52 7.4 20 0.04

i --
1915 .47 140 .90 75 205 -- "-
2015 -- .40 79 .14 30 42 6.4 13

.,
2120 -- .30 99 .50 20 25 5.3

~ 2220 -- .30 155~" .18 15 --

Dis-
To~al solved

To~al orEanlc nitratei Dis- Alka- Dis- phos- nitro- andTime solved llni~y solved phorus ~en ~onla nitrite

~
(2400 Temp. oxygen pH (mg/1 as COD    solids as P as N ashour) ("C) (m8/l) (units) CaCO3) (mE/l) (mE/l) (mE/l) (mE/l) (mE/1) (mE/l) Remarks

i 0930 .... 7.3 87 ...... AveraEe se~tle-
.... -- able solids

: 2015 .... 7.0 26 _ __ density (gm/ml)
........ 0.12

2120 .... 112 ......

~ -"-’-- ~ R0027791



Table 4.--Basic data collected durin~ storr~-Conrinued

Station number and ~     16206330 Murray Blvd.
S~orm III Date 2-17-76

Rainfall: StartlnE time    0220 Ending ~i~ 1230 Total     0.40 in.

Specific
conduct- Rate of

gOD Fecalance     Settle-              Sus-                       saris-     Fecal    strepr
Time Dis- at 25eC able Turb- pended fac- coliform    coccl(2400 Stage charge (m!cro- solids idi~y sedi~e,~ BOD5 ~Du ~i~, k (�o~/hour) (f~) (~/.) ~os/em) (~/i) (~) (~/1) (~/i) (~/i) (~y-;) I00 ~) 100~

1015 0.66 2.2 46 0.24 40 70 3.5 7.1 0.06 371 B
1050 .57 1.6 46 .27 40 72" - .....
1120 .84 3.~ 40 .86 85 227 4.8 13 .0~
1150 .75 2.8 46 .50 55 101 ....
1220 .83 3.4 ~2 .69 85 205 ~.5 9.2 .06 620 4,200

1420 .39 .80 Z25 .24 50 50 5.4 .... 660

To~al organic nitrateDis- AI~- Dis- phos- nitro- andTime solved llnity solved phorus gen ~onia nlrrlre(2400 Te~. o~gen pH (mg/l as COD solids as P as N as N as Nhour) (*C) (~/i) (~irs) CaCO3) (~/I) (mg/l) (mg/l) (mE/l) (mg/l) (mg/l) Remrks

To=al Colifo~1120 ......... 50 ........ (Co.r/ZOO
977 B a= 12201220 -- -- 7.0 16 43 -- 0.29    0.7 0.09 --
Average Se~le-1420 .... 7.1 42 ............ able solids
density (~I~)

2s R0027792



Table 4.--Baslc data collected during stor~--Continued

Station number and name 14206330 Murray B~vd. Storm IV Date ~_2~_76
Rainfall: Starting time 0265 Endin~ time 0500 Total 0.23 in.

Speclfi~ Rate of
conduct- BOD Fecal ~.~ante $etLle- Sus- sa~-ls- Fatal strepto- -T~me Dis- a~ 25"C able Turb- pended fac- coliform cocci(2400 Stage charge (uLicro- solids idtty sediment BOD5    BODu tion, k (count/ (count/ ’"hour) (ft) (~t~/a) ~hos/c~) (~1/1) (J~) (~/1) (.~/1) (mE/l) (day-~) 100 ~1) 100 ~1)

0035 0.21 0.32 170 -- 15 ............

0220 .21 .32 170 0.2 15 38 4.6 13 0.04 2,200 240 B
0330 .44 1.00 80 .9 50 138 11 23 .06 -- _
0430 .62 1.9 40 -- 65 220 8.4 14 .08 1,670 2,300 ....

0640 .23 .36 102 -- 30 49 i0 29 .04 1,730 14,500

Dis-
Total solved

Total organic nitrateDis- Al~a- D~s-    phos- nitro- and " ’’~Time solved lin~ty solved phorus gen Ammonia(2400 Temp. oxygen pH (mE/l as COD solids as P as N as N as Nhour) (’C) (mg/l) (units) CaCO3) (mE/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) Remarks

Average Settle-0035 -- -- 7.9 79 -- 166 ..... 1.2 able Solids
density0220 10.8 8.6 .............. 0.13

0430 .... 7.1 16 37 --     0.24    0.84     0.02 --
06~0 9.0    9.3 ...... 100 ..... 1.6



o~



Table 4.--Basic data collected durin~ storms--Continued

Station number and name 14206330 Hurts7 Blvd. Date 10-21-75                              "~"~

Rainfall: Starting time 0430 EndinR time 0730 Total 0.30 in.

Specific Rate of
conduct- BOD Fecal     ...,,,:.~ance Settle- Sus- ~rse- Fecal ~trepto-

Time Dis- at 25~C able Turb- pended fae- coli£orm cocci
(2~00 Sta~e charge (~t~ro- sol~ds ~di~y sediment ~OD5 ~0Du ~ion, k (count/ (count/hour) (ft) (ft’/s) mhos/cm) (mlll) (JTU) (mgll) (m~/l) (mg/l) (day-l)

i00 el) i00 el)

0930 0.32 0.56 70 0.I 20 (16) 2.8 7.7 0.04 2,300 --

1005 .31 .53 82 .15 25 ...........

1050 .27 .44 90 .05 20 (25) .........

1135 .22 .34 96 .15 45 ..........

1230 .18 .27 115 .15 20 (i~)     2.8    8.1 .04 ....

13&0 .25 .40 ..... (48) .........

Dis°
To~al solved

Total orsanlc nitrate
Dis- Alka- D~s- phos- nitro- and

Time solved linlty solved phorus den Ammonia nitrite
(2400 Temp. oxygen p~ (mg/l as COD    solids as P as N as N as N
hour) (’C) (mE/l) (units) CaCO3) (mE/l) (mg/l) (mg/l) (mE/l) (mE/l) (mg/l) Remarks

0930 11.7 8.9 7.1 27 ............

1005 11.5 9.1 7.0 30 ............

1050 12.0 8.5 7.0 33 ..........

1135 12.0 8.2 7.0 35 ...........

1230 12.2 7.8 7.3 40 ............



Table 4.--Basle da~a collected durln

storms--ContinuedStatlon’number and name 14206330 Murray

Da~e~10-29-75Ralnfall: Starring time 1220
Ending time    2110

Specific To~al~

conduct- Rate of
ante Settle- Sus- BOD

Fecal
Time Dis- at 25°C able Turb- pended sails- Fecal    Srrepto.

£ac-
colifor~    cocci

(2400 Stage charge (m~cro- solids id~y sed~
BOD5 BODu t~on, k (count/

hour) (ft) (ft3/s) m~os/cm) (ml/1) (~r~) (mE/l) (rag/l) (mE/l) (day-;) 100 ~1) 100
1610 0.64 2.0 58 0.15 30
1640 .67 2.2 50 .i0 30 64 4.1 8.4 0.06¯ .~I~ 1715 .55 1.5 60 .10 25 53 _ __ 960    11,0001745 .48 1.2 73 .05 20 __ 2.8 8.3 .061820 .53 1.4 81 .I0 20 38 ____1855 .52 1.4 76 .I0 20 __. -- -- --

1930 .54 1.5 95 .20 35 ____ -- -- -- --
2010 .57 1.6 78 .15 30 81 __2130 .35 .66 95 .10 20 27 __

-- 1,500

Dis-To~al solvedTotal orEanlc
nitrate

Dis- Alka- Dis- phos- nitro-
and

Time solved llnlty solved phorus gen Ammonia nltrlre
(2400 Temp. oxygen

pH (mE/l as COD solids as P as N as N as N
hour)    (’C) (mE/l) (units) CaC03) (mE/l) (mgll) (mg/l) (mg/l) (mg/l) (mg/l) Remarks
1640

-- 6.5 20 -" 76 __ -- Total Coliform

-_ "-    (¢oun~/lO0

R0027796



Table 4.--Basle data colle<’ted durln~ stnrms--Contlnued ¯

S:a:ion number and name 14206900 Fanno Creek Storm I Date 12-37 4-1975 ,"

Ra:nfall: Starting time 1900 Ending Lime 0600 Total     1.66 in.

Specific Rate of
conduct- BOD Fecal

ance Settle- Sus- saris- Fecal strepto-
Tim~ Dis- ar 25=C able Turb- pended fac- coliform cocci ..~.’
(2400 Stage charge (micro- solids Idlry sediment BOD5 BODu tlon, k (count/ (count/
hour) (ft) (fr3/s) mhos/cm) (ml/l) (JTU) (mE/l) (mg/l) (mE/l) (day-l) I00 ml) i00 ml)

1557 0.64 5.0 118 2.3 28 16 25.0 120 0.02 600 B --

1657 .62 4.9 122 .i0 26 ............

1800 .59 4.6 125 -- 25 ...........

1900 .56 4.4 128 .I0 25 18 3.0 5.9 .06 -- --

2003 .56 4.4 128 .22 36 42 3.6 .......

~.i¢ 1.64 22 127 .80 90 230

221G 1.78 25 72 1.0 i00 -- 5.6 Ii .06 ....

2310 1.62 21 73 .60 76 164 5.5 .... 1,900 --

0010 2.95 65 54 -- 155 1,841 6.5 18 .04 ....

0110 3.68 98 58 5.2 145 2,224 8.3 .... 4,800    20,000

0250 3.64 96 68 -- 180 ...........

0310 3.72 I00 69 2.2 185 1,200            6.2           13 .06 ....

0450 3.26 79 76 2.0 155 945 7.0 ........

0~50 2.85 61 80 1.8 155 ...........

0645 2.88 62 82 -- 115 523              4.8 ........

0740 2.22 38 82 .90 114 369 5.0 ........

0815 1.88 28 95 .80 ii0 ............

0905 1.63 21 105 -- 78 206 4.8 9.9 .06 4,000 --





Table 4.--Basic data collected during storms--Continued

Station number and name      14206900 Fanno Creek Storm II Date 2-17-76

Rainfall: Starting ti..e    0910 EndinE time 1210 Total 0.29 in.

conduct- BOD Fecal
ante Settle- Sus- sails- Fecal strspto-

Time Dis- at 25"C able Turb- pended fac- coliform cocci
(2&00 Stage charge (micro- solids idi~y sedi..ent gOD5 gODu tlon, k (count/ (count/

hour) (ft) (ft’/s) mhos/~m) (~I~i) (/r~) (..g/l) (m~/l) (~g/l) (~y-~) i00 ml) i00 ~i)

i040 1.04 8.9 117 0.6 60 141 4.2 8.& 0.06 7,600 --

1240 2.13 35 60 1.8 150 817 6.9 14 .06 3,300 5,800

1605 .94 7.5 96 .3 75 134 4.2 ........

1705 .86 6.8 i18 .4 60 ............

1735 .83 6.5 126 .3 60 103 3.8 .... 1,400 --

Dis-
Total solved

Total organic n~trate
Dis- Alka- Dis- phos- nitro- and

Time solved llnlty solved phorus get Ammonia nitrite
(2400 Temp. ox’y~en pH (..g/l as COD solids as P as N as N as N

hour) (’C)    (..g/l) (units) CaCO3) (..g/l) (mg/l) (,,g/l) (mE/l) (..~/I) (mg/l) Remarks

Total Coliform
i040 .... 7.1 38 -- 84 ....... (Count/lO0

8,900 at 1240
1240 ........ 81       --     0.36      1.8     0.04        --

Average Set~le-
1500 ........ 47 70 .35 1.0 .02 1.2 able Solids density

(~mlml) 0.34
1535 .... 7.0       27        --       90 ........

1735 .......... 94 ........



Table 4.--Baslc data collected durln~ storms--Continued

Station number and Dame 14206900 Fanno Creek Storm IIl Date 3-22-76

Rainfall: Starting time 0230 Ending ~ime 0500 Total 0.22 in.

Specific Ra~e ofconduc[- BOD Fecalance Settle- 8us- saris- Fecal streptoTime Dis- at 25eC able Turb- pended fac- collfo~m cocci(2400 S~age charge (micro- solLds idl~y sedL~ent BOD5    BoDu ~lon, k (count/ (count/hour) (ft) (ft3/s) mhos/cm) (ml/l) (JTU) (mE/l) (mg/l) (mE/l) (d8~-I) i00

0100 0.28 2.2 150 -- 15 ...........

0240 .28 2.2 148 0.2 20 66    2.2 5.5 0.08 480 B 1,000
0350 .36 2.8 140 .4 20

0450 .71 5.6 130 .4 30 95 2.4            6.0               .04 -- __
0545 1.62 21 ii0 -- Ii0 495 6.2    13 .06 1,600 2,400
0620 1.26 13 77 1.4 120 402 ........
0700 .87 6.8 61 i.i ii0 291 6.2    12         .06        --
0800 .90 7.1 71 -- 150 556 6.6    13 .06 --
1025 .94 7.4 73 1.2 80 ............

1140 .69 5.4 78 .4 60 118    3.9 7.9 .06 1,700 4,800

Total solved
~- Total organic nitrateDie- Alka- Dis- phos- nitro- and

Time solved finley solved phorus gen Ammonia nitrite~, (2400 Temp. oxTgen pH (mg/l as COD solids as P as N as N as Nhour) (’C) (m~/l) (units) CaCO ~ (mE/1) (mE/l) (mE/l) (mE/1) (mg/l) (mE/1) Remarks

i" "~~~ "-,’ :: Average Settle-

~-~,~ ,~:i,I 0545 ........ 53 -- 0.40 1.3 0.03 --

¯ (gml~) o.17

-" ~ ". 0617 8.5     Ii.0 --

;~’..~,, -..:
0658 .... 7.4 26 ............

’~," "~~ - 0800 ...... 61 -- .40 1.3 .03 --
i~.-. ~~L’~ ’~
,~ ¯

R0027800
36



Table 4.--Basic data collected durin~ storm~Contlnued
Station number and name 14206900 Fanno Creek Storm IV Date 4-23T 2~-76
Rainfall: Starting time 1150 £ndln~ time    1420 Total    0.29 in. ’:

Specific
comduct-, l~te o~

BOD Fecalance Settle- Sus- sails- Fecal strepto-Time .Dis- at 25"C able Turb- pended fac- coliform cocci(2400 Stage c~arge (micro- sollds i~ity sediment BOD5 BODu riot. k (�o~t~ (cou~t]ho~r) (ft) (ft~le) mhosl---) (mlll) (/rU) (mgll) (mgll) (msll) (day-I) I00 ml) i00 ml)

1120 0.26 1.1 180 0.6 i0 (17) 8.1 22 0.04 16,000 B --
1220 .30 1.4 178 2.0 55 265 i0 .21 .06 ~ __
1300 .40 2.1 155 .8 40 (118) 6.4 13 .06 8,200 --
1345 1.17 ii 134 1.9 220 D 547 12 .... -_ --
1355 1.19 ii 148 -- 240 D ........ .-
1425 1.19 II 94 2.7 230 D (937)    12 24 .06 5,600 16,000
1455 1.19 ii 66 2.5 240 D ....... --
1525 1.21 12 61 5.5 190 D 434      8.3    i~ .06 -- --
1555 1.08 9.4 63 1.3 170 D ...... -- --
1625 .94 7.4 68 .8 150 ~ 217 6.4 13 .06 --                  ____
1740 .74 5.2 108 .5 I00 D 160 6.8 .... -- --
1940 .69 4.7 ll0 .4 60 D 7~ 5.3 ii .06 ....
2040 .66 4.4 114 2.1 80 D 289 ......
2140 .60 3.9 114 .4 55 90 5.9 ....
2240 .75 5.3 123 .5 60 106 4.8 ....
2340 .73 5.1 122 .4 45 74 4.6 9.2 .06
0040 .66 4.4 125 .3 42 78 5.6 --

Dis-
" Total solved

Total o~ganlc nitrateDis- AlP.a- Dis-    phos- nitro- andTime solved linlty solved phorus gen A~no~ia nitrite(2400 Temp. OXygen pH (mg/l as COD solids as P as N as N as Nhour) (’C) (mg/l) (units) CaCO3) (mg/l) (mg/l) (m~/l) (mg/l) (mg/l) (mg/l) Remarks

-- Total Coliform1120 -- 7.6 ~5 -- 136 ........
(count/100 m!)

1300 9.~ 11.3 ~.5 5~ -- 124 .... ~8,000 at 1425

-- Average Settle-1425
-- 7.2 $5 -- 60 ..... -- able Solids density

1525     _ -_ 6.9 22 .... __ __ (~m/ml) 0.18

37 ~    -"

................ --°    ’ R0027801



solved
nitrateDis- A~ka- Dis-    phos- nitro- andT~me solved llni~y solved phorus gen Ammonia nitrite(2400 T~p. oxTgen pE (mg/~ as COD    sollds as P as N as N     as N

hour) (’C) (~/~) (~its) Cat03) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/Z)     Remrks

1350 -- -- 7.4 25 ..........

R0027802

38



Table 4.--Basic dare Collected durlnB sror~_--Conrinued
Station number and name     14206900 Fenno Creek

Date 10-29-75Ralnfall: Starting rime
1510 Ending time 1920

Total     0.36 in.

Specific
conduct- ~te of

ance Settle- Sue- BOD
FecalTime Dis- at 25"C able Turb- pended carla- Fecal Strep~o-fac- coliform cocci

(2400 Stage charge (micro- solide ~d~y sedimen~ BOD5 BODu tion, k (count/ (count/

hour) (ft) (frg/s) mhoslcm) (m!/1) (JTU) (mg/l) (mg/l) (mg/l) (day-l) 100 ml) lO0
1710 l. Tl 23 63 1.7 130 6.6 13 0.06 9,800 16,0001820 1.~5 19 58 .8 120 331 --

1850 1.41 16 ~0 .8 110 _.
1920 1.30 14 64 .5 95 -_
1950 1.20 11 69 .5 80 ......
2020 1.27 13 72 .3 75 __
2050 1.36 15 77 .4 65 131 --
2120 1.22 12 78 .2 60 ......

2200 .87 6.8 80 .2 55
2250 .79 6.2 83 2 50 80 3.8 7.6 .06 1,900 ____

Die-
Total solvedTotal organic nltra~eDis- Alka- D~e- phos- n~tro- and

Time solved llnlty solved ~horus gen Ammonia ni~rlte
(2400

Temp"
°XT’en PH

(rag/1 as COD
e°l~d" "s P as N as N a, N

hour) (’C) (m~/l) (unite) CaCO3) (mg/l) (mg/l) (mE/l) (mg/l) (mg/l) (mg/l) Remarks
1820 10.4 10.4 7.2 20 Total Coliform-- 58 ....

-- 2.4 (Count/100 ml)1920 -- __ 7.2 20 __ 20,000 at 1710
2020 _ -- --

-- 7.2 21 -_ --

2120 -- --
-- 7.4 24 __

2250 10.5    10.3 7.4 24 -_

39 R0027803



Table 4.--Baslc darn collected durln8 s~r~’--Contlnued

5tarlou number and name     14206900 Fann~ ~reek                          Date.. 2-Ii, 12-76

Ralnfall: Starting rime    1630 End±ng t~me 2000 Total 0.13 in.

Specific
~ate ofconduct-

BOD Fecalance     Settle-             Sus-                      ~atls-     Fecal
Time Dis- at 25"C able Turb- pended £ac- �oliform cocc~(2400 S~ge c~rge (~cro- solids ld~y sed~n~ BOD~ B~u ~, k (co~/ (co~/hour) (f~) (f~/~) ~o~/cm) (~/1) (~) (~/1) (mS/l) (~/1) (~) 100 ~) 100

1730 0.43 2.4 178 0.I 30 -- 3.3 6.8 0.06 500
1930 .52 3.1 175 .3 70 135 5.5 .....

2135 .60 3.8 155 .3 60 98 6.2 12 06 --
0025 .35 1.8 146 .2 60 ......

Die-
To~al solved

To~al organic nitrateDis- AI~- Dis-    ~hos- nitro- andTi~ solved llnl~y solved phons gen ~nla nltrl~e(2400 T~. o~gen pN (mg/l as COD solids as P as N as N as Nhour) (*C) (mE/l) (~irs) CaCO3) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) Rmrks

1730 .... 7.3 62 .... AveraEe serrleable
........ solids denslry

2035 ......... 124 .... (~/~) 0.18

2135 .... 7.3 50 ...........

0025

R0027804
4O





Table 4.~aelc data collected dur~n~ etor~--Con~nued

Station number and name    14210400 Noyer (:reek Storm ZI Dare 4-8-76

Ralnfa11: Srarting rime 1640 Ending rime 1705 Total 0.16 in.

Specific Rate of
conduct- BeD Fecalance Settle- Sus- sails- Fecal 8trepto-Tiam D~s- , at: 25"(: able Tur~- pended fac- coliform cocci(2400 Stage charge (micro- solids ~dity sediment BeD5 BODu t:~on, k (count/ (count/hour) (fr) (ft3/e) mhos/cm) (ml/1) (/ru) (mE/l) (mE/l) (mE/l) (day-1)

100 ell) 100

1720 1.14 4.6 42 -- 180 (1,580) 9.0 18 0.06 -- 1,300
1750 .98 2.9 ~ 1.0 920 D 1,390

1850 .99 3.0 43 .50 140 229    II    18      .08     --

1920 .98 2.9 43 .71 75 206 6.3 I0 .08 ¯ -- 860
1950 .99 3.0 45 .12 30

2010 1.00 3.1 44 -- 25 40 6.4 13 .06 --

2110 .98 2.9 44 .22 20 31 6.0 12 .06 --

2210 .97 2.8 45 .20 20 29 4.3 8.6 .06 ....
0045 .95 2.6 45 .25 15 1 5.4 9.0 .08 -- 360

Dis-
Total solved

Total organic nitrate
D~s- Alka- Dis- phos- nitro- andTime solved llnlry solved phorus sen Ammonia nltri~e

(2400 Temp. oxygen pH (ms/1 as COD solids as P as N as N as Nhour) (*C) (mE/l) (unlrs) CaCO3) (ms/l) (mE/l) (ms/l) (mE/l) (ms/l) (ms/1) Remarks

¯ Average Se~tleaSle1720 ....... 83 38 0.67 1.9 0.04 2.0 Solids density
(gm/ml) 0.37195o .... 5.7     z4 ............

2010 ....... 44 -- .09 .4 .04 --

R0027806

42



Die-
solved

Total organic n~trateDie- Alka- Dis-    phos- nitro- andTime solved llnlty eolved phorus ~en Ammonia nitrite(2400 Te~. oxysen p~ (.~/1 as COD sollds as P as N ae N as Nhour) (’C) (mE/l) (units) CaCO3) (mE/l) (mE/l) (mE/i) (~E/1) (mE/l) (mE/l) Remarks

-- Total Coliform1710 -- 7.0 15 21 -- 0.95 -- 0.21 --
-- 325 at 17101915 -- 7.0 17 -- 106 ..... 1.0

2110 -- __ 7.0 16
-- -- "-- ...... 5240 at 2145

2115 7.0 11.0 .... 162 -- 1.0
2145 -- __ 6.8 14 27 70 .95 5.4 .98 1.4
2340 -- __ 6.8 15 -- 38 .22 .... 1.2



t ,~ R0027808



Table 4.--Baslc date collected durln~ sto~-.: --Continued

S~arlon number and name 14210400 Noyer Creek
Date 2-11-76

Ralnfa11: Starting ~Ime 1715 Ending rime 2015
To~al 0.04 In.

Specific
conduct- Rate of

BOD Fecalance Settle- Sue- sa~is- FecalTime Dis- at 25"C able Turb- pended fa~- col~form cocci
(2400 S~age charge (~cro- sollds idi~y sediment ~OD5 BODu tlon, k (count/ (count/
hour) (~t) (~tS/s) ahos/~) (~I/1) (/r~) (~/I) (mE/l) (mE/l) (d~y-~) 100 el) 100 ~i)
1730 0.25 0.i0 46 -- 10 6 6.0 12 0.06 60 --1830 .27 .I0 47 -- 15 --
1920 .28 .I0 48 -- i0
2030 °28 .i0 50 -- I0 --
2130 .27 .10 50 -- 8 Ii 7.5 Ii .i0

D~8-
Total solved

Total organic
n~rateDis- Alka- D~s-    phos- n~tro- andTime solved llnlty solved phorus gen A~onla(2400 Temp. oxysen pH (mE/l as COD solids as P as N as N     as Nhour) (’C) (mE/l) (units) CeCO3) (mE/l) (mE/I) (mE/l) (rag/l) (aS/l) (mE/l) Remarks

1730 .... 6.7 12 ........
2030 6.0    ii.I o-

.,,,~. ~. ~ 45 R0027809



Table 4.--Baslc data collected dur~nR stor=----Contlnued

S~atlon number and name 14210400 Noyer Creek Date 3-13~ 14-76
Rainfall: Starting time 1400 Ending time 2120

Total    0.58 in.

Specific
conduct- Rate o£

BOD Fecalanee Settle- Sus- satti- Fecal Itrepto-Time Dis- at 25"C able Turb- pended fac- coliform cocci(2400 Stage ch~rse (m~cro- sollds Idlry s~d~ment BOD5 ~ODu tlon, k (count/ (count/hour) (fr) (fr3/8) mhos/cm) (mi/I) (JTU) (rag/l) (rag/l) (mS/l) (day-l)
100 ml) 100

1645 0.78 3.1 42 0.I0 i0 9 0.8 2.3 0.04 210 B i0,700
1945 ~ 6.2 41 .27 100 172 3.1 6.3 .06 1,800    14,0D0
2053 -- 7.5 38 .30 80 -- ~ .....
2125 -- 7.8 38 .80 60 126 24 65 .04
2209 ~ 7.7 41 .18 55
2243 -- 7.7 41 .43 40 "116 ~
2315 -- 7.7 41 .03 20 (21) 1.2         3.4              ,04                                                                                                                                 ~
0020 -- 7.7 41 .21 30 53 12 20 .08
0120 -- 7.7 41 .31 35 ........
0220 -- 7.5 41 .22 25 61 4.0    8.1 .06
0320 -- 7.2 41 .12 20 ........

0420 -- 6.8 42 .i0 i0 i0 i.i 2.9 .04 1,300 B 10,800 B

Total solved
Total organic nlrrateDis- Alka- Dis- phos- nitro- andTime solved llnlty solved phorus sen Ammonia ni~rlte(2400 Temp. oxygen pH (mg/l as COD    solids phour) (’C) (~/1) (units) CaCO ) (mg/1) (~/1) (mE/l) (ms/l)
as as N N as N Settleable Solids(=g/l) (ms/l)    densit~ (~/~)

1645 -- __ 6.9 13 .....

0.33
2053

-- .08

-- .220020     -- __
-- ~ .16

0120

0220

0320

R0027810

46



Table 4.--Basle data collected durln~ sroz’~----Conrlnued
$~a~ion number and name 14210400 Noyer Creek

Date 3-18-76
Rainfall: Starting time 1215 Ending time    1240 Total 0.06 in.

.I

conduct- Rate of
BOD Fecalante Settle- Sue- sails- Fecal s~repto-

Time Dis- at 25~C able lurb- pended fac- coliform cocci
(2400 StaEe charEe (m.iero- eol~de ~d~ty sedlmenr BOD5 ~ODu ~ion. k (count/ (count/
hour) (ft) (ft3/e) ahos/cm) (=1/I) (J~j) (=g/1) (mg/l) (~S/l) (dey,~) 100 ml) 100 =1)
1035       --      4.1       42       --       i0      10       5.2    11      0.06

1410 -- 4.3 41 -- 25 46 7.9 12 .i0
1510 -- 4.3 45 ~ 35 -- 5.8 9.5 .08
1610 -- 4.4 45 -- 15
1840 -- 4.4 46 -- 15 II 9.9 16 .08



Table 4.--,..~asic data collected durin~ storm --Continued
S~ation number and name      14211110 Robinwood

Storm I Date 10-29-75Ralnfa11: Starting time     1420
Ending time 2100 Tota1~ 0.63 in.

Specific
conduct- Rate of

ance Settle- Sus- BOD
FecalTime Die- at 25"C able Turb- pended aatie- Fecal strepto-£ac- coliform cocci

(2400 S~aEe charge (micro- sol~ds idity eed~nent BOD5 BODu tlon, k (count/ (count/

hour) (ft) (ft3/s) mhoe/cm) (~1/1) (~) (rag/l) (mE/l) (m~/1) (~y-~) 100 ml)
165~ 0.46 1.4 102 0.6 50 116 3.8 7.6 0.08 3,200 4,1001729 .54 2.3 98 1.0 90 -__

1757 .61 3.~ 9~ 1.9 120 617 -__ -- --1810 .63 3.6 95 1.8 130 __ 7.9 16 .06 --1826 --.65 3.9 II0 2.0 125 556
1857 .68 4.4 -- --94 1.8 120 523 5.1 14 .041908         .68       4.4        I01

1.7 125 ~ -- --2025 .62 3.5 ° -- --92 .55 95

2055 .62 3.5 97 .4 75 -_ -- .... -- -"
.... 5,000 __2125 .58 2.9 99 35 70 __

2155 .55 2.4 99 .24 65
2255 .52 2.0 102 .20 55 --

-- 1,500 B --

Dis-Total solvedTotal organic
nitrateDis- Alka- Dis- phos- nitro- and

Time solved l~nlty solved phorus gen AE~onie nitrite
(2400 Temp. oXygen pH (m8/l as COD    solids as P as N as N as Nhour) (’C) (m~/l) (units) CaCO3) (m~/l) (mE/l) (mE/l) (mE/1) (m~/l) (mE/l) Remarks

1657 10.7 10.6 7.3 34 --

1757 -- -- -- Total Coliform
-- 7.1 31 ...... -_ __ (Count/lO0 ml)

-- 13,000 at 16571810 -- __ 7.0 30 92 9~     0.85 2.2 0.15 2.~1826 -- -- 7.5 39 --
1857 ~ ---- 7.1 30 -__ --
2025    -- -- 7.1 30 -__

R00278 i 2



R0027813



~able A.~Eas~c data collected durln~ s~o~----Contlnued

Station number and name 14211110 Roblnwood Storm II Date 12-3, 4-75

Dis-
To~:al solvedTotal organic nitrateDis- Alka- Dis- phos- n~ro- and

Time solved llnZty solved phorus Sen A~onla nitrite(2400 T~. o~sen pH (~/i as COD    sol~ds as P as N as N as N
hour) (’C) (~/I) (~ts) ~CO3) (~/i) (~/I) (mE/l) (mE/l) (~/I) (~/i) Re~rks
1700 -_

1S05 .... 7.2 32 .... __ -_ 8,hO0 a~ 0135

-- -- Solids density

~o~ _    __ ~.o ,~ ....ooo  ..... -

1040 -_ --

1300            8.0         11.8            6.8
19       70       .14      .71

.04 2.7

R0027814
50



R0027815
51



Table 4.~_~aslc data collected during storms~--Contlnued
SCatlon number and na~e

..... 14211110 Roblnwood Storm IV Dace 3-30~ 31-76Ralnfa11: Star~Ing time 2130 Ending time 0530 Total__ 0.46 in.

Spect£1c
�onduce- Rate of

mace Settle- Sus- BOD FecalTime Dis- aC 25"C able Turb- pended fac- coliform    cocc~
sails- Fecal(2400 Stage charge (m/cro- solids Idlcy sedl~enc BOD5 BODu tlon, k (count/ (count/

hour) (ft) (ft3/s) ~hos/cm) (~1/1) (JTU) (~/1) (~/1) (~/I) (day-l) 100 al) 100
2330 0.49 1.7 95 0.3 20 53 2.1 4.2 0.06 280 B 6100030 .57 2.8 87 .35 40 (62) _ _

0120 .59 3.1 78 .3 40 (60) 2.2 6.1 .040210 .61 3.4 79 "~ ~5
0310 .61 3.4 78 .3 45 (39) 2.1 5.7 .04 1~300 16,0000405 .60 3.2 78 .63 50 (32) ....
0640 .52 2.0 86 .10 20 (11) .9 2.5 .O4091G .49 1.7 89 .10 --15 (13) 1.0 2.7 .04 --

Dis-
Total solvedTotal organic

nl~raCe
Dis- Alka- Dis- phos- nitro- and

Time solved llni~y solved phorus gen A~on~a nlCrlCe
(2400 Temp. oxygen pH (mg/l as COD solids as P as N as N as N

hour) (’C) (mg/l) (unlcs) CaCO3) (mg/l) (ms/l) (rag/l) (mg/l) (rag/l) (mE/l) Remarks
2330 -- -- 7.2 29 -- -- __ __ Total Collform
0030 -- __ __ -- -- (Count/lO0

-- -- 92 -- -_ 1400 B aC 0310
-- 1.60405     7.5    11.9       7.2       25        __

__                                  Average Set~leable
0910 7.0    12.0 ~ -- -- -- Solids density

...... (~=/,~) 0.23

R0027816
52



Dis-Total solvedTotal organic
nlnra~e

Dis- Alka- Dis- phos- nitro- and
T±~e solved llnlty solved phorus sen A~aonla nitrite
(2400 TeJ~p. oxygen pH (mg/l as COD sollds as P as N as N as N
hour) (’C) (~/1) (units) CaCO3) (mS/l) (=gll) (~I1) (-~/1) (~/1) (~SI1) Re~rk. "
0945 11.5 10.3 7.3 25 __
1205 -- -- -- *-- 7.~ 30 __ -_ -_ ~

R0027817
53





R0027819
55





Table 4.~Basic dace collected durinS srorm’~Conr~nued
Station number and nmme 14211120Oak Grove Storm II Dace 3-30, 31-76
Ralnfell: Star~lng rl~e 2215 ~dtng ~ 0315

To~al 0.35

S~�1~1c
�~duct- ~te of

BOD Feca~auce     Settle-             Sue-                     88~18-     Fecal    s~rep~o-
T~ Dls- a~ 25"C able Turb- pended fac- colifo~ coccl(2~00 S~ge �~rge (~cro- loZ~ds tdi~y med~n~ ~D5 ~Du ~1~, k (�o~/ (co~/hour) (f~) (f~/a) ~os/cm) (~/1) (~) (~/i) (as/l) (~/i) (~y-l) ~00

2300 0.89 6.1 155 -- 50 (175) 3.5 7.0 0.06 93 B --
2355 ,S& 5.2 71 0.8 &5 ........

~able              0055         .83      5.1        87        .3       30        (58)     4.5     9.1     ,06       --
0145 .80 &.~ 73 .3 30
0235 .75 ¯ 3.9 74 .15 25 (41) 2.2 6.0 .04
03~0 .66 2.8 83 .I0 20 (26) ....
0~30 ,6~ 2.6 88 .i0 20 -- 1.8 5.0 .0~
0705 .55 1.7 117 .03 15 (15) 1.5 ~.2 .O~                --
1000 .50 1.2 135 .01 I0 (9) 1.3 3.7 .0~ --

Dis-
To~al solved

Total organlc nlrrare" DIs- Alks- Die- phos- nitro- andTime solved llnlty solved phorus gen A~nonla nlErlte(2~00 Temp. oxTgen pH (ms/1 as COD sollds as P as ~ as N as Nhour) (’C) (mg/l) (unlrs) CaC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) Remarks

-- Average se~leable2300 -- 7.5 54 25 106 0.i~ 0.9 0.03 1.4    solids density
2355 .... 7.3 28 ....... (S~/mZ) 0.I0

0340 .... ~    __
72 ...... 1.0

0430 8.2 11.2 .........

I000 9 11.7 -- _. . .....

R0027821
57



Table 4.--Basic data collected durtn~ ator~--¢ontinued

Station number and name 14211120 Oak Grove Storn III Date ~-8-76
Rainfall: Starting time 1625 Ending time 1710 Total 0.33 in.

Specific Pate of
conduct- BOD Fecalance Settle- Sus- sails- Fecal strepto-Ti~ Dis- at 25*C able Turb- pended fac- coliform cocci(2&O0 5tags charge (micro- solids idlty sediment BOD5 BODu tlon, k (count/ (count/hour) (ft) (ft3/s) ~hos/cm) (mi/1) (/rU) (aS/l) (mg/l) (mE/l) (day"I) i00 ml) i00

1650 1.0 8.2 i00 -- 120 699 Ii 30 0.04 -- 10,400
1750 .95 7.2 53 -- 90 " 281 7.6 16 .06 ....
1820 .82 4.9 62 0.75 75 .... = .......

1850 .67 2.9 62 .35 65 119 ~.6 ...... 28,000
1920 .60 2.2 70 .35 55 ............
1950 .55 1.7 79 .22 50 79 A.I 11         .04        --          __
2020 .56 1.8 89 .25 55

2050 .58 2.0 i00 -- 55 52 3.7 I0 .04 -- Ii,000
.67 2.9 113 .30 35 60 3.6 .......

2150

2250 .55 1.7 105 .I0 30 38 3.3 9.0 .04 --
0010 .50 1.2 i16 .03 25 24 2.7 ........

Dis-
Total solved

Total organic nitrate
Dis- A1ka- Dis- phos- n~tro- andTime solved llni~y solved phorus gen Ammonia nitrite(2400 Temp. oxy~n pH (aS/l as COD solids as P as N as ~ ashour) ~’C) (aS/l) (units) CaCO~) <mE/l) (mE/l) (aS/l) (rag/l) (m~/l) (mE/l) Remarks

Average Settlea~le1650 -- -- 7.1 36 139 78 0.15 2.1 0.03 1.6 Solids density
1750 ....... 61 54 .27 1.2 .03 1.0
1850 .... 6.7 21 ............

1950 .... 6.8 30 ...........

2050 .... 7.0 37 31 76 .13 .6 .03 .6

58 R0027822



Table 4.--Easi¢ d~t8 collected dur~n8 stor~s--Continued

Statiou nu~er and nm~e 1421Z120 Oak Grove Stor~ IV Date 4-23-76
RainfaZZ: Starting t~ 1150 ~d~ns t~ 1~30 TotaZ 0.35 in.

Specific
~te of�~duct-

~D Feca~ante Se~le- Sue- sa~is- Feca~T~ Dis- a~ 2~*C able Turb- ~nded fac- co~ifo~    cocci(2~00 S~e c~r~e (~cro- ~lids ldi~y sed~n~ ~D~ ~Du ~i~, k (co~/hour) (f~) (f~/s) ~os/ce) (~/1) (~) (~S/1) (~/1) (~/1) (~y-1) 100 ~) 100

1305 0.42 0.63 139 0.2 20 (32) 3.1 6.3 0.06 220
1410 1.04 8.8 114 1.8 75 (309) 11 23 .06 1,100    8,400
1515 .83 5.1 66 .7 50 (125) 6.5 13 .06 ....
1640 .54 1.6 77 .5 35 (50) 3.6 7.5 .06 --
1740 .50 1.2 96 .2 35 ......
1800 .50 1.2 104 .2 30 (34) 2.5 6.9 .04 3,600 --
1915 .49 1.1 136 .2 25 (33)

D~s-
Total solved

To~al organic nitrateD~s- ~- Dis- phos- n~tro- andT~me solved l~n~y solved phons ~en ~onla(2~00 T~p. o~Een pH (~/I as COD sol~ds as P as N as N as Nhour) (*C) (~/i) (~s) CaCO3) (~/i) (~/i) (mE/l) (~/i) (mE/l) (~/i) Remrks

1305 -- -- 7.5 56 .... Total Col~fo~
........ (Co~ll00

1515 -- -- 7.1 20 -- I0,000 a~ 1410

AveraEe se~tleable1640 11 10.1 .... 72 -r -- solids density
1740 .... 7.0 33 ...... (~/~) 0.23

R0027823



Table 4.--Basic data collected durin~ storms--Continued

Station number and name 14211120 Oak Grove Dare 10-21-75

Rainfall: S~arting time 0345 Ending time 0945 Total 0.64 in.

Specific Rate of
conduct- BOD Fecal

ance Settle- Sue- saris- Fecal strepto-
Ti~e Dis- at 25"C able Turb- pended fac- coliform cocci
(2400 Stage charge (~cro- solids idity aediment BOD5 BODu riot, k (�otmt/ (count/

hour) (ft) (ft3/a) mhos/cm) (ml/l) (JTU) (mE/l) (ms/l) (mE/l) (d~y-I) i00 ml) I00 ml)

0850 0.91 6.4 44 0.35 65 164 3.1 8.4 0.04 6,000

1030 .85 5.4 51 .15 40 125

1040 .83 5.1 53 -- 40 102

1100 .74 3.8 56 .18 25 84

Dis-
Total solved

To~al organic nitrate
Die- Alks- Dis- phos- nitro- and

Time solved llnlty solved phorua den Am~onla nitrite
(2400 Temp. oxTgen pR (mE/l as COD solids as P as N as N as N
hour) (’C) (mE/l) (units) CaCO3) (mE/l) (mE/l) ,(mE/l) (mE/l) (mE/l) (mE/l) Remarks

0850 11.0 10.6 7.2 15 ..........

R0027824
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Table 4.--l~stc da~e collected durln~ storas~Continued
Station number and name 14211120 Oak Grove Date I0-29-75
Ralnfall: S~artlng ~i~ 1420 ~d~n8 ti~    2100 To~al    0.63 £n.

Specific
�onduc~- ~e of

BOD Fecal~ce Se~le- Sue- 88~1s- Fecal 8~rep~o-TI~ ~s- at 25"C able Turb- pended fac- collfo~ coccl(2400 S~ge �~rse (~cro- sollds ~d1~y sedl~n~ ~D5 ~Du ~I~, k (co~/ (co~/hour) (f~) (f~/s) ~os/cm) (~I1) (~’) (mg/1) (~/1) (~I1) (day-1)
100 ~) 100 ~)

1755 ~.10 9.9 49 0.8 9~ 343 6.0 12 0.06 5,000 ~ 16,0001823 1.12 10 49 .5 70 --
1842 1.15 ii 49 .4 70 -- 4.6 9.3 .06 --
1908 1.00 8.2 49 .5 70 205 -- -- ~ 3,500 --
1920 .96 7.4 55 .3 __
1932 .92 6.6 54 .3 50 --
1955 .88 5.9 56 .2 50
2015 .90 6.2 63 .2 50 -- ..... 3,300 --
2033 .94 7.0 67 .3 ~5 --
2100 .88 5.9 66 .3 40 --
2130 .75 3.9 69 .2 40 --
2200 .66 2.8 77 .2 35 -- 2.5 6.7 .04 3,800 --

Total solved
Total organic nitrateDis- Alka- Dis- phoe- nitro- andTime solved llnlty solved phorus gen A~aonla nltrlte(2400 Te=*p. oxyaen pR (mg/1 as COD solids as P as N as N as Nhour) (’C) (=g/l) (units) CaCO3) (mEll) (=g/l) (mg/l) (mg/1) (mg/l) (mg/l) Remarks

Total Collform1755 11.3 10.3 6.8 18 37 56 O.&3 0.9 0.01 --    (Count/lO0 ud)1823 ll.O 10.4 .- __ _ ..... 18,000 at 1755

1908 .... 6.8 17 ........
1920 10.6 10.4 --

1955 .... 6.7 18 ........
2015 10.6    10.2 .-

2100 .... 6.8 21 --
2200 10.8 i0.0 6.8 24 --

6~ R0027825



Table 4.--Baslc data collected durin~ s~or~---Continued

Station number and name 14211120 Oak Grove Date 2-11, 12-76
Rainfall: Starting time 1730 Ending time 2400 Total    0.ii in.

Specific
conduct- Rate of

BOD Fecalanoe Settle- Sus- sa~Is- Fecal strepto-Time Dis- at 25eC able Turb- pended fac- coliform cocci(2400 Stage charge (m!cro- sollds idlty sedlmen~ BOD5    BODu tlon, k (count/ (count/hour) (ft) (f~3/a) mhos/cm) (ml/l) (JTU) (rag/l) (mE/l)

1700 0.28 0.15 173 0.2 30 31 4.8
1835 .38 .44 168 .2 35 ........ 600       --

I
2000 .38 .44 168 .25 35 61 5.2     11 0.06 -- __
2100 .39 .49 168 .25 30 ...........
2155 .39 .49 158 .05 40 ........ __ __
2205 .39 .49 154 .25 50 209 5.5     11 .06 -- __

~ 2300 .40 .53 144 .50 55 .......... __
2400 .40 .53 139 .25 50 -- 6.4 -- 230 B --

Dis-
Total solved¯ Total organic nitrateDis- Alka- Dfs- phos- nitro- and~ Time solved llnlty solved phorus gen A~nonla nitrite(2400 Temp. oxygen pH (mg/l as COD solids as P as N as N as N

~.. hour)
(’C) (rag/l) (units) CaCO3) (mall) (ms/l) (rag/l) (rag/l) (rag/l)(rag/l) Remarks

i 1700 7.5 11.0 7.0 62 .... Average
....... solids densityI 2155 ........ __     126 ...... (gm/m!) 0.20

I 2205 .... 7.2 53 ............

R0027826
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Table 4.~ic data collected durln~ storms--Continued

Station ntmber and na~e     14211120 Oak Grove Date 3-13, 14-76

~ainfal1: Sr~rtlnE Else    1330 Endln8 time 2400 Total    0.66 in.

Specific Rate of
conduct- BOD Fecal

ance Settle- Sus- saris- Fecal strepto-
Tt~e Dis- st 25"C able Turb- pended fac- coltfo~ cocci
(2400 S~ase charts (micro- solids tdtty sed~n~ ~D5 ~ ~ion, k (co~/ (co~/
hour) (ft) (ft3/s) ~os/c=) (~/I) (~) (~/i) (mE/l) (~/i) (day-I) 100 ~) i00 ~)

1730 0.69 3.1 120 0.6 70 (260) 8.0 16 0.06 91 B 3,850

1810 .97 7.6 96 .7" ii0 434 ii 22 .06 --

2020 .97 7.6 53 35 50 130 5.3 ii .06

2400 .66 2.8 86 .12 20 28 3.4 9.3 .04 --                  --

Dis-
Total solved

Total organic nitrate
Die- Alka- Dis- phos- nitro- and

Time solved llni~y solved phorus sen ~onle nitrite
(2400 Temp. oxygen pR (48/1 as COD solids as P as N as N as N Settleable solids

hour) (’C) (~/i) (unlt8) CaCO3) (ms/l) (mg/l) (mg/l) (mg/l) (mE/l) (mg/l) density

1730 -- -- 7.6 44 ............ 0.24

1810 .................... .28

2020 .................... .23

2100 .... 6.9      19 ............ (
(.19

2400 .................... (

63
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Table 4.--l~elc data collected durln~ s~or~---Conllnued

S~a~ion ntmber and na~e 14211300 Tryon Creek S~or~ I Date 12-3,

Rainfall: S~artlnS ti~ 1900 Ending ti~e 0630 Total    1.68 ~n.

Specific ~e of
conduc~- ~D Fe~l~ce Se~�le- Sue- sa~is- FecalT~ Di~- a~ 25~C able Turb- pende~ fac- colifo~ cocci(2~00 5~aEe c~rEe (~cro- solids idi~y sedi~n~ BOD5 BODu cion, k (co~/ (co~/hour) (f~) (f~/s) ~os/cm) (~/i) (~) (~/i) (ms/l) (~/i) (~y-l) i00~) I00~)

i~17 O.A5 1.2 122 0.15 35 39 3.~ ~.8 0.05 1,550 --

182A .39 .95 1~3 .10 25 25 3.8

192~ .~8 1.3 127 .30 45 89 ~.3 .......

2025 1.08 6.1 63 1.8 120 531 9.1    19 .06 3,700 --
2130 1.18 7.2 52 .80 85 ............

2230 .gA A.8 86 .50 65 132 5.~ .......

2330 1.30 8.6 ~2 .90 85 -- 5.3 ........

0030 1.85 15 ~ -- 1~0 607 7.2 I~ .05 12,000 B     2~,700
0130 1.92 17 77 1.2 130 ~70 5.6 .......

0230 1.79 15 79 -- 95 315 5.A ........
~30 2.18 21 66 1.3 1AO ~0~ 6.3 13 .06 ....

OA30 1.~6 13 99 -- 90 333 5.2 .......

0530 1.~ 10 91 .~0 70 ...........

0~35 I.A2 I0 81 .50 65 187 ..........

0735 1.06 5.9 115 .50 ~0 -- ~.3 ........
0835 .93 ~.7 13~ -- 50 ..........

0925 .85 ~.0 13A .~0 50 11~ ~.0 .... 5,000 --

R0027828



Table 4.--~aslc date collected durlnR storms--Contlnued

Station number and name 14211300 T17on Cree~ Storm I Date 12-3~ 4-75

Dis-
Total solved

Total organic nitrate
Dis- A1ka- Dis-    phos- nitro- and

T~.e solved l~nlty solved phorus Sen     Amnonla nitrite
(2400 Temp. oxygen p~ (~8/i as COD    solids as P as N     as N     as N

hour) (*C) (~g/l) (u~!Es) CaCO3) (I~/I) (mE/l) (mE/l) (mE/l) (mE/l) (mE/l) Remarks

Total Coliform
1517 -- -- 7.2 36 ........... (Count/100 ml)

13~600 B it 0030
1717 .... 7.2      40       25     ii0     0.Ii    0,74     0.04     1.6

Average set~leable
1824 10.2    8.6 7.1 41 ........... solids

(S~/~) 0.28
40 .........

2025 .... 6.9 21 ..........

2230 .... 7,0 22

0030 ........ 74 58 1.1 2.0 .05 1.2

0130 .... 7.0 15 ............

0230 .......... 78 ........

~330 .... 6.7 14 ............

0~31 .... 5.8 20 -- 91 .......

0735 .... 6,8 26 ............

0835 .... 5.7 28 30 96 .37     1.2 <.03     "2.9

65 R0027829



Table 4.~Baslc ds~e collected durin~ etorms~Contlnued

Station number and n~me    14211300 Tryon Creek St II Date 2-ii~ 12-76
Rainfall: Starting time 1630 Ending time 2000 Total 0.13 in.

Specific Eats ofconduct- BOD Fecalence Settle- Sus- sails- Fecal etrepto-Time Die- at 25"C able Turb- pended fac- coliform cocci(2400 S~age charge (micro- solids Idlty sediment BOD5 BODu t~on, k (count/ (count/hour) (ft) (ft3/s) mhoe/cm) (ml/1) (JTU) (mE/l) (ms/l) (mg/l) (dey-l)
i00 ml) i00 ml)

1710 0.15 0.29 164 0.07 25 33 7.1 22 0.04 1,300 B    --
1803 .35 .82 152 .70 45 ..........
1900 .23 .50 114 .16 85 139 28 75 .04      --       -_
1955 .54 1.6 88 2.6 120 421 .... 4,000      --
2055 .27 .59 75 .20 70 119 12 .......
2155 .22 .47 117 .ii 50 ...........
0055 .24 .52 116 .10 35 ...........

Total solved
Total organfc nitrateDis- Alka- Dis- phos- nitro- andTime solved llnlty solved phorus ten A,~onla nitrite(2400 Temp. oxTEen    pH (mE/l as COD sol~ds as P as N as N as Nhour) (*C) (mg/l) (units) CaCO3) (mE/l) (mg/l) (mg/l) (mE/l) (mE/l) (mg/l) Remarks

1710 .... 6.9 45 ............ Solids densityAverage Settleable

2055 --    -- 6.9 20 ..... (Em/ml) 0.i0

0055 .......... 92 .......

R0027830
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Table &.--~aelc data collected durln~ storms--Contlnued

Station nmaber and na~e 14211300 TrTon Creek Storm III Date 2-17-76
Rainfall: Stlrtlng ti~e 0~I0 Ending time 1210 Total 0.29 in.

Specific Rate of
�onduc t- BOD Fecal

ance Settle- Sue- saris- Fecal s~repto-Time Die- at 25"C able Turb- pended fac- coliform cocci(2400 S~ase charse (~icro- sol~ds ~d~y sedl~n~ ~D5 ~Du ~ion, k (co~/ (co~/hour) (f~) (f~}/s) ~os/cm) (~/1) (~) (mE/l) (mE/l) (~/1) (day-1) 100 ~) 100

1110 0.83 3.8 ~ 1.0 80 23~ 7.1 .... 600 ~ --
Ii~0 1.28 8.3 &7 2.7 I~0 7~i ii 32 0.0~ -- __
1210 1.05 5.8 60 -- 120 -- 8.0 22 .0~ -- --
12~0 1.55 12 ~8 5.0 i~0 1,5~8 Ii 56 .02 --
1310 .97 5.1 80 1.5 I~0 528 - 6.2 17 .0~ 3,300     8,300
13~0 .77 3.3 93 1.0 110 ............

l&10 .67 2.5 I0~ -- 85 230 6.6    18 .0~ ....

la&0 .59 1.9 113 .-5 72 ..........

1510 .55 1.7 121 .5 62 ............

15~0 .50 I.~ 122 .& 55 164 &.& .... 740 B    --

DIs-
Total solved

To~al organic n~trateDis- Alka- Dis- phos- nitro- andTi~ solved llnlry solved phorus sen ~onla ni~riEe(2~00 Temp. o~gen pH (mE/l as COD solids as P as N as N as Nhour) (’C) (~/i) (~i~s) CaCO3) (~/I) (m~/l) (mE/l) (~/I) (mE/l) (mE/l) R~rks

To~al Colifo~ .:iii0 .... 6.8 19 ............ (Co~t/i00 el)
1~,000 at 1310

iI~0 .... 6.7 18 -- 56 ........

AveraEe se~l~ble1210 ........ 73 56 " 0.&0 1.3 0.03 1.0 solids
(~) 0.301310 ........ 69       --       .50    1.6        .03       --

1410 ........ ~8 80 .33 !.0 .02 1.0
15~0 .... 6.9 35 -- 100 ........

R0027831
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Table 4.--Basic data collected durin8 stor~s--Continued

Statlo~ number and name 14211300 Tryon Creek Storm I~ Date 3-22-76

Rainfall: 5tsrtinE time 0315 EndlnE time 0515 Total 0.23 in.

Specific Rate of
conduct- BOD Fecalante Settle- Sus- sa~is- Fecal strepto-Ti~ Dis- at 25"C able Turb- pended fac- collfor~ cocci(2AO0 Stage charge (micro- solids Idlty sediment BOD5    BODu tion, k (count/ (count/hour) (ft) (ft3/s) mhos/cm) (ml/l) (JTU) (mg/l) (mE/l) (mE/l) (day-l) I00 ml) i00 el)

0118 0.18 0.36 150 -- 30 ...........

0302 .18 .36 148 0.63 30 183 3.5 7.1 0.06 140 B 1,500 B

0404 .56 1.8 128 1.0 45 191 7.4 15 .06 ....

0503 i.ii 6.4 44 -- 130 754 ii 29 .O4 1,830 4,800

0558 .60 2.0 60 1.0 ii0 (199) 6.7 14 .06

0710 .41 1.0 82 .8 75 265 5.3 11 .06 1,400    12,500

0815 .97 5.1 38 1.6 120 559 9.0 18 .06 ....

0915 .65 2.4 66 .75 100 -- 5.4 11 .06 ....

1015 .49 1.4 85 .8 80 ............

1115 .39 .96 104 .92 75 352 6.0    12 .06 ....

1215 .74 3.1 108 1.4 90 ............

Dis- ’
Total solved

Total orgenic nitrateDis- Alka- Dis- phos- nitro- and
T~me solved llnlty solved phorus gen Ammonia nitrite
(2400 Temp. oxygen pS (mg/l as COD solids as P as N as N as Nhour) (’C) (ms/l) (-~Its) CaCO3) (,~/1) (mE/l) (mg/1) (~/I) (mS/l) (~g/1) ~e~r~

Averase se~leable0118 .... 7.5 58 -- 139 ...... 1.6 solids de~i~y
<~/~) 0.320302 9.0      9.6 ................

0503 ........ 110 -- 0.~8    2.00     0.03 --

0815 -- -- 6.8 14 -- 40 ..... 1.0

6~ R0027832



Table 4.--~aslc data collected durln~ atoras--Contlnued

Station number and name 14211300 Trvon CTeek Storm V Date 4-23-76

Ralnfa11: Starting ti~e 1130 Ending time 1430 To~al    0.24

Specific Rate of
conduct- BOD Fecal

auce Settle- Sue- saris- Fecal s~repto-
Ti~e Dis- at 25eC able Turb- pended fac- collfor~ cocci
(2400 Stage charge (~icro- solids idity sediment BOD5 BODu tion, k (count/ (count/
hour) (ft) (ft~le) ahoalcm) C~111) C!rU) Cmgll) (mEll) (mEll) (day-]) i00 al) 100 ~1)

1150 0.23 0.31 173 0.i 6 (5) 1.2 3.4 0.04 60 --

1230 .51 1.4 150 1.8 45 255 4.2 12 .04 -- --

1325 .91 4.5 5~ 1.7 110 D (488) 10 21 .06 2,000 --

1330 ,97 5.1 52 2.0 150 D ..........

1345 i. I0 6.3 4~ 2.1 180 D 602 ..........

1415 1.17 7.0 50 1.4 2~0 D 545              8.~ .... 11,000 ~     41,000

1455 .87 4.1 58 1.0 160 D (256) 7.5 15 .06 ....

1525 .62 2.1 71 1.5 150 D ...........

1555 .56 1.7 83 i.~ I00 D 167 7.5 15 .06 ....

1625 .50 1.4 93 .8 85 D ............

1655 .~6 1.2 I00 1.9 75 D 125 8.6 ........

1805 .46 1.2 108 .6 55 D 85 .........

1905 .40 .95 110 .6 55 D 68 5.5 ........

Dis-
Total solved

Total organic nitrate
Dis- Alka- Dis- phos- nitro- and

Time solved linlty 8olve~ phorus Ken A~nonls nitrite
(2h00 Temp. oxygen pE (mE/l as COD    eollds as P as N as N as N

hour) (’C) (mE/i) (units) CaCO3) (mE/l) (mE/l) (mE/l) (mE/l) (mE/l) (mE/l) Remarks

To~al Collform
1150 .... 7.~ 62 ............ (Count/lO0 ml)

34,000 at 1415
1230 .... 7.2 55 --     120 ........

Average aettleable
1325 ii.0    10.1 6.9 16 ............ solids denslcy

(Em/ed) 0.19
~3~5 .... 6.8 1~ ............
1525 .... 6.~ 25 ............

1655 .... 6.9 35 -- 88 ........

6g R0027833



Table 4.--Basic data collected durln~ stor~s-~Con~Inued

Station number and ~ 14211300 Tr~on Creek Da~e 10-21-75

~ainfall: S~ar~ing ~ime 0400 Ending ~Ime 0800 To~l 0.34 in.

Specific Ra~e of
conduct- BOD Fecal

ante Se~le- Sus- sa~is- Fecal s~rep~o-

Ti~e Dis- a~ 25"C able Turb- pended fac- collfor~ cocci

(2400 Stage charse (~cro- solids idi~y sedimen~ BOD5 ~Du ~i~, k (c~/ (count/

hour) (f~) (~/s) ~o./~) (~/1) (~) (~/1) (mg/1) (~/1) (~y-~) 100 ~) 100 ~)

0940 0.56 1.8 69 0.I 45 -- 4.2 8.5 0.06 4,000 --

0953 .58 1.9 67 .i 50 ...........

~ 1035 .51 1.5 68 .1 50 ..........

~ 1050 .46 1.2 67 .i 45 ..........

( 1105 .44 1.2 70 .05 45 ..........

( 1120 .42 i.i 75 .05 40 .........

1135         .40        .99       80         .03       40 ............(
1150 .37 .88 84 .05 AO ..........

I 1205 .34 .79 90 .10 40 ............

1220 .32 .73 94 .05 35 ............

1235 .32 .73 99 .05 35 ............

1240 .32 .73 103 .07 35 27 .........

1300 .32 .73 108 .07 35 27 3.6 7.3 .06 ....

Ti
(~ Dis-
h6 Tc~al solved

: Total organic nitrate
OlI Dis- Alka- Dis- phos- nitro- and

Time solved llni~y solved phorus gen Ammonia

03 (2400 Temp. oxygen pH (mg/l as COD solids as P    as N as N     as N
hour) (’C) (mall) (u~lta) CaCO3) (mall) (mg/1)(mall) (mg/1) (mg/1) (mall) Remrks

05

08 0940 .... 7.1 16 ..........

0953 11.4 9.6 ..............

1205 -- -- 7.1 22 ..........

1300 -- -- 7.3 26 ...........

70                              R0027834



Table 4.--Basic data collected during storms--Continued

name 14211300 TrTon Creek Date I0-29-75                             ~.Station number

~infall: Starting time 1515 Ending time 1730 Total 0.Ii in.

Specific ~te of
conduct- BOD Fecal

ance Settle- Sue- saris- Fecal strepto- ’
Time Dis- at 25*C able Turb- pended £ac- collform cocci
(2~00 Stage charge (m!cro- aolida idity sediment BOD5 BODu tion, k (count/ (count/ .~
hour) (rE) (ft3/a) tahoe/am) (el/l) (/ru) (m~/1) (mE/l) (~/1) (day-~) 100 el) 100

1750 0.84 3.9 57 0.35 90 -- 5.9 13 0.06 4,400 22,000

1820 .80 3.6 66 .50 95 365 .........

1850 .70 2.7 69 .25 70

1920 .62 2.1 79 .15 60

1950 .74 3.1 79 .15 60

2020 .81 3.6 65 .25 60 131 5.0    i0 .06 -- --

2050 .65 2.4 69 .15 55 .........

2120 .51 1.5 90 .15 50 ..........

2150 .45 1.2 108 .15 50 ..........

2220 .44 1.2 117 .05 ~50 59 3.5 7.1 .06 2,470 --

Dis-
Total solved

Total organic nitrate
Die- Alka- Dis-    phos- nitro- and

Time solved llnity solved phorua sen Ammonia nitrite
(2400 Temp. oxygen pH (m~/l as COD solids as P as N as N as N
hour) (’C) (m~/l) (units) CaCO3) (mE/l) (mE/l) (mE/l) (mE/l) (mE/l) (rag/l) Remarks

Total Coliform
1750 -- -- 7.1 16 -- 58 .... 1.9 (Count/100 ml)

4,700 B at 1750
1820 10.5 10.3

1920 -- -- 7.2 20 ..........

2020 -- -- 7.2 19

2120 -- -- 7.2 23 ...........

2220 11.3 9.0 7.4 28



LOS ANGELES REGIONAL WATER QUALITY
CONTROL BOARD

ADMINISTRATIVE RECORD INDEX

City of Lonq Beach

V,

Los Anqeles Reqional Water Quality Control Board
Case No. BC174293

VOLUME 1: Los Angeles County Storm Water/Urban Runoff Permit Renewal Process

Doc. Item Date Subject
No.

0002 1 June 25, CRWQCB - Robert Ghirelli addressed to T.A. Tidemanson (Director of
1990 LACDPW) Regarding Waste Discharge Requirements - Storm Water/Urban

Runoff Discharge for Los Angeles County and Co-Permittee

0003 2 June 18, Order No. 90-079 (NPDES No. CA0061654, Cl 6948) - Waste Discharge
1990 Requirements Storm Water/Urban Runoff Discharge for Los Angeles

County and Co-Permittees

0020 3 June 8, City of Long Beach letter addressed to T.A. Tidemanson - Letter of intent to
1993 participate as co-permittee in NPDES permit CA0061654, Cl 6948

0021 4 Aug 8, LARWQCB Letter to Long Beach RE: Permit Renewal Requirements.
1994

0023 5 Nov. 15, LARWQCB Letter to Long Beach RE: Submitting a Letter of Intent
1994

0026 6 Jan 4, LARWQCB - Letter to LA County Department of Public Works notifying
1995 inadequate fees

0028 7 Jan 13, LARWQCB - Acknowledgement of renewal application
1995

0030 8 Feb 14, Letter from CRWQCB addressed to James Noyes, Deputy Director
1995

0031 9 Feb 10, Draft of Storm water Management/Urban Runoff Discharges within the
1995 Malibu Creek an other Rural Areas Watershed - Santa Monica Bay, Los

Angeles County

0076 10 Sept 15, Memo from Catherine Tyrrell to County of LA/Municipal Permittee
1995 Transmitting Sept. 15 draft of LA Municipal Permit

May 19, 1998 1 R0027836



ADMINISTRATIVE RECORD INDEX - Volume 1, continued

0077 11 Sept 15, Draft LA County Municipal Storrnwater Discharge Permit - Sept. 15, 1995
1995

0120 12 Sept 26, City of Long Beach comments on September 15, 1995, partial draft of the
1995 LA County Municipal Storm Water Permit.

0122 13 Jan 8, LARWQCB Response to Permittee Comments on September 15, 1995,
1996 draft permit.

0137 14 Dec 18, LARWQCB letter to Permittees and interested parties transmitting the
1995 December 18, 1995 draft permit.

0149 14A Dec. 18, Dec. 18, 1995 Draft Permit
1995

0250 15 Jan 29, City of Long Beach comments on the December 18, 1995, draft permit.
1996

0251 16 Jan 29, Letter from Jorge Leon, Lisa Peskay Malmsten and Rufus Young
1996

0270 17 April 17, Letter to Municipal/County Counsel from Jorge Leon, Senior Staff Counsel,
1996 State Water Resource Control Board

0274 18 May 8, City Attorney of Long Beach, Lisa Peskay Malmsten, Letter - addressed to
1996 Catherine Tyrrell

0277 19 May 17, City of Long Beach comments on the May 15, 1996 in-house draft Tentative
1996 Permit

0281 20 July 3, City of Long Beach. Transmitting July 2, 1996 Resolution
1997

0288 21 May 23, LARWQCB letter to Permittees and interested parties transmitting the May
1996 23, 1996 draft permit

0292 21A May 23, LARWQCB Fact Sheet to Permittees and interested parties transmitting
1996 with the May 23, 1996 draft permit

0306 21B May 23, The May 23, 1996 Tentative Permit
1996

0407 21C Apr 17, Memoranda from Jorge Leon (Board Counsel) to Catherine Tyrrell
1996 (Board Assistant Executive Officer) on legal issues raised by

permittees.

0425 21D Feb 11, Memoranda from Elizabeth Miller Jennings, Senior Staff Counsel, State
1993 Water Resource Control Board

0430 21E LARWQCB Staff Response to Permittee Comments on December 18,
1995, draft permit.

May 19, 1998 2 R0027837



ADMINISTRATIVE RECORD INDEX - Volume 1, continued

0483 22 May 22, Memoranda from Jorge Leon to Catherine Tyrrell on Receiving Water
1996 Limitations.

0485 23 June 17, June 17, 1996 Letter/Transmitting Revisions to May 23,1996 I_A County
1996 Storm Water Tentative Permit.

0489 24 June 26, City of Long Beach comments on the May 23, 1996, Tentative Permit.
1996

0502 25 June 25, City of Long Beach Resolution
1996

0519 26 July 5, LARWQCB letter to Permittees and interested parties transmitting the July
1996 5, 1996 Revised Tentative Permit

0520 26A Fact Sheet

0528 26B July 5, The July 5, 1996 Revised Tentative Permit
1996

0644 26C July 5, Hearing Procedure for the July 15, 1996, Regional Water Quality Control
1996 Board Meeting

0645 27 July 15, Change Sheet to the July 5, 1996, Revised Tentative Permit
1996

0646 28 July 15, LA County Municipal Storm Water Permit, Presentation to Regional Board
1996

0684 29 July 15, Letter from the City of Long Beach transmitting an adopted City Resolution
1996 (July 2, 1996) provided to Regional Board members on July 15, 1996.

0695 30 Aug. 94 List of LA County Storm Water Permit]Meetings and Agendas
to Ju115,
1996

0699 31 List of Commenters on the December 18,1996 Draft Permit

0703 32 List of Commenters on the May 15, 1996 in-house Draft Permit

0704 33 List of Commenters on the May 23, 1996 Tentative Permit

0708 34 List of letters received by the Regional Board from Business, Industry and
Concerned Citizens

0710 35 List of names of people from business and industry who sent letters to the
Board concerning the Permit

0729 36 List of Government officials who sent letters to the Regional Board in
regards to the Permit.

May 19, 1998                          3                     R0027838



ADMINISTRATIVE RECORD INDEX - Volume 1, continued

0730 37 July 30, Letter to Permittee Contacts transmitting I_A County Permit for Discharges
1996 of Stormwater and Urban Runoff in the County of Los Angeles and Attached
July 15, Final July 15, 1996 Permit
1996

0838 38 July 31, Letter to Interested Parties plus attachments
1996

0842 39 Mar 5, USEPA - Addressed to Dr. Robert Ghirelli
1996

40 Jul 12, USEPA letter - Need to locate
1996

0844 41 Jul 18, USEPA - Addressed to Dr. Robert Ghirelli
1996

May 19, 1998 4 R0027839



ADMINISTRATIVE RECORD INDEX- VOLUME 2

VOLUME 2: LA COUNTY STORM WATER PERMIT MEETINGS, AGENDAS, AND SCHEDULES

Doc. No. ITEM DATE

0002 1 07/10/96 Los Angeles NPDES Municipal Permit Outreach Chronology

0005 2 07/6/95 Revised Storm Water Permit Renewal Schedule

0006 3 10/94 Schedule of Permit Negotiation/Renewal

0007 4 Schedule of Events for Municipal Storm Water Permit Renewal

0008 5 1/26/94 Executive Advisory Committee Meeting

0009 6 8/29/94 Municipal Storm Water Management Plan - Development Schedule

0012 7 03/21/95 Memo regarding Storm Water Permit Renewal Meeting of March 20, 1995

0019 8 4/95 Storm Water Permit Renewal Subjects and Meeting Dates and Permit
Outline

0025 9 6/30/95 Storm Water Permit Renewal Subjects and Meeting Dates

0026 10 07/3/95 Storm Water Permit Renewal Subjects and Meeting Dates

0027 11 07/11/95 Storm Water Permit Renewal Subjects and Meeting Dates

0028 12 07/20/95 Storm Water Permit Renewal Subjects and Meeting Dates

0029 13 08/2/95 Storm Water Permit Renewal Subjects and Meeting Dates

0030 14 10/3/95 LA County Municipal Storm Water Permit Schedule

0031 15 11/2/95 Timeline for Finalizing Permit Sections

May 19, 1998 5 R0027840



ADMINISTRATIVE RECORD INDEX- VOLUME 2, continued

0032 16 11/15/95 Los Angeles County Municipal Storm Water Permit Schedule

0033 17 12/12/95 Los Angeles County Municipal Storm Water Permit Schedule

WORKSHOPS

0034 18 06/18/96 Agenda for Los Angeles County Municipal Storm Water NPDES Permit at
Los Angeles City Hall, Board of Public Works Hearing Room.

0036 19 Sign-in Sheet

AGENDAS FOR ALL MEETINGS

0048 20 08/1/94 LA County Storm Water Permit meeting of the Executive Advisory
Committee at LA County Dept. of Public Works Headquarters

0049 21 Sign-in Sheet

0051 22 08/11/94 NPDES Permit Renewal Coordinating Committee

0052 23 10/17/94 Joint Co-Permittee Meeting Minutes

0055 24 11/23/94 Phase III - Monthly Permittee Meeting Minutes

0058 25 01/17/95 NPDES Storm Water Permit Renewal Meeting - Representatives of Santa
Monica Bay Cities Agenda and Sign-in sheet, Schedule, letter of Jan.
13,1995, and Initial Assessment of Volume 2 and 3 of ROWD

0068 26 1/19/95 Monthly Malibu Creek and Other Rural Areas Watershed Permittee
Meeting and Sign-in Sheet

0072 27 01/24/95 NPDES Storm Water Permit Renewal Meeting Agenda - Environmental
Group Representatives

0073 28 02/2/95 Santa Monica Bay, Malibu Creek and Other Rural Areas - Agenda
Permittee Meeting

0074 29 04/3/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Agenda and Sign-in Sheet

0077 30 04/17/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Agenda and Sign-in Sheet

0084 31 05/15/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Agenda Draft

0085 32 05/15/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Final Agenda and Sign-in Sheet

May 19, 1998 6 R0027841



ADMINISTRATIVE RECORD INDEX- VOLUME 2, continued

0087 33 5/25/95 Malibu Creek and Other Rural Areas Watershed Monthly Co-Permittee
Meeting and Sign-in Sheet

0089 34 06/5/95 NPDES Storm Water Permit Renewal Meeting -Regional Water Quality
Control Board, Los Angeles Region Agenda and Sign-in Sheet

0091 35 06/14/96 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Agenda

0092 36 06/22/95 Santa Monica Bay, Malibu Creek and Other Rural Areas - Agenda
Permittee Meeting and Co-Permittee Meeting w/Sign-in Sheet

0095 37 06/29/95 LA County Storm Water Permit Renewal Meeting Sign-in Sheet

0096 38 07/24/95 Los Angeles County - Storm Water Permit Renewal Meeting Agenda and
Sign-in Sheet

0097 39 07/24/95 Minutes of General NPDES Co-Permittee Meeting

0099 40 07/27/95 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee
Meeting

0100 41 08/24/95 San Gabriel River Watershed Monthly Co-Permittee Meeting and Sign-in
Sheet

0103 42 08/28/95 NPDES Storm Water Permit Renewal Meeting Agenda and Program
Outline - Regional Water Quality Control Board, Los Angeles Region

0107 43 Agenda Los Angeles River Watershed Permittee Meeting

0108 44 09/20/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Agenda

0109 45 09/26/95 Sign-in Sheet for Negotiating Meeting - LA County Municipal Storm Water
Permit

0110 46 09/27/95 Los Angeles County - Storm Water Permit Renewal Meeting Agenda and
Sign-in Sheet

0118 47 09/28/95 San Gabriel River Watershed Permittee Meeting Agenda

0119 48 09/28/95 Sign-in Sheet for the Malibu Watershed NPDES Meeting

0120 49 10/05/95 Sign-in Sheet for the LA Municipal Storm Water Permit Renewal Meeting

0121 50 10/10/95 Sign-in Sheet for the LA Municipal Storm Water Permit Renewal Meeting

0122 51 10/17/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region Agenda and Sign-in Sheet

May 19, 1998 7 R0027842



ADMINISTRATIVE RECORD INDEX- VOLUME 2, continued

0124 52 10/25/95 Santa Monica Bay, Ballona Creek and Other Urban Areas Agenda -
Permittee Meeting

0125 53 10/26/95 Santa Monica Bay, Malibu Creek and Other Rural Areas Agenda -
Permittee Meeting

0126 54 11/06/95 NPDES Storm Water Permit Renewal Meeting Regional Water Quality
Control Board, Los Angeles Region - Agenda and Sign-in Sheet

0129 55 11/13/95 Sign-in Sheet for LA Municipal Storm Water Permit Renewal Meeting

0130 56 11/20/95 NPDES Storm Water Permit Renewal Meeting Regional Water Quality
Control Board, Los Angeles Region - Agenda

0131 57 11/30/95 San Gabriel River Watershed Monthly Permittee Meeting Outline and
Sign-in Sheet

0135 58 12/7/95 LA Municipal Storm Water Permit Renewal - California Regional Water
Quality Control Board Agenda an Sign-in Sheet

0137 59 01/08/95 Draft Permit Guidance Manual Update Meeting

0138 60 01/11/96 Malibu Creek and Other Rural Areas Watershed Monthly Co-Permittee
Meeting and Sign-in Sheet

0140 61 01/11/96 Los Angeles River Watershed Monthly Co-Permittee Meeting Notes and
Sign-in Sheet

0143 62 01/16/96 Sign-in Sheet for Santa Clara River Watershed Monthly Permittee
Meeting

0144 63 01/16/96 Ballona Creek and Urban Santa Monica Bay Watershed Management
Area - Permittee Meeting Agenda

0145 64 01/25/96 Dominguez Channel/Los Angeles Harbor Drainage Watershed
Management Area - Permittee Meeting and Sign-in Sheet

0147 65 01/25/96 San Gabriel River Watershed Management Area - Permittee Meeting

0148 66 01/25/96 San Gabriel River Watershed Permittee Meeting Agenda

0149 67 02/06/96 Los Angeles County Municipal Storm Water Permit Meeting - Sign-in
Sheet

0153 68 02/8/96 Los Angeles River Watershed Permittee Meeting Agenda and Sign-in
Sheet

0157 69 02/20/96 Santa Clara River Watershed Permittee Meeting Agenda

0158 70 02/22/96 Dominguez Channel/Los Angeles Harbor Drainage Watershed -
Permittee Meeting Agenda and Sign-in Sheet

May 19, 1998 8 R0027843



ADMINISTRATIVE RECORD INDEX- VOLUME 2, continued

0161 71 02/22/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee
Meeting Agenda

0162 72 02/22/96 San Gabriel River Watershed Monthly Permittee Meeting - Major Items of
Discussion and Sign-in Sheet

0168 73 02/29/96 LA Municipal Storm Water Discharge Permit Meeting Sign-in Sheet

0169 74 3/96 SCAG Briefing Packet Materials

0197 75 03/01/96 Storm Water Permit Meeting Sign-in Sheet

0198 76 03/4/96 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality
Control Board, Los Angeles Region o Agenda and Sign-in Sheet

0200 77 03/05/96 LA Municipal Stormwater Discharge Permit Renewal Sign-in Sheet

0201 78 03/14/96 Los Angeles River Watershed Permittee Meeting - Agenda

0202 79 03/15/96 LA Municipal Storm Water Discharge Permit Meeting Sign-in Sheet

0203 80 03/18/96 LA Municipal Storm Water Discharge Permit Meeting Sign-in Sheet

0204 81 03/28/96 Dominguez Channel/Los Angeles Harbor Drainage Watershed -
Permittee Meeting

0205 82 03/28/96 San Gabriel River Watershed Permittee Meeting

0206 83 05/1/96 Los Angeles County Municipal Storm Water Permit Renewal Meeting -
Sign-in Sheet

0207 84 05/02/96 Malibu Creek and Other Rural Areas Watershed Monthly Co-Permittee
Meeting- Major items of Discussion and Sign-in Sheet

0208 85 05/07/96 City of Los Angeles Inter-Departmental Correspondence - NPDES Co-
Permittee Public Outreach Committee for May 1996

0210 86 05/15/96 NPDES Storm Water Permit Renewal Meeting, Regional Water Quality
Control Board, Los Angeles Region - Agenda Draft and Sign-in Sheet

0215 87 05/23/96 Water Resources Committee Meeting Notice - Los Angeles Area
Chamber of Commerce

0217 88 06/6/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee
Meeting Agenda and sign in sheet

0219 89 06/11/96 Malibu Creek and Other Rural Areas Watershed Monthly Co-Permittee
Meeting- Major items of Discussion and Sign-in Sheet

0220 90 06/13/96 Los Angeles River Watershed Monthly Co-Permittee Meeting - Major
Points of Discussion and Sign-in Sheet

May 19, 1998 9 R0027844



ADMINISTRATIVE RECORD INDEX- VOLUME 2, continued

0223 91 06/14/96 LA County Renewal Meeting Sign-in Sheet

0224 92 06/27/96 Dominguez Channel/LA Harbor Drainage Watershed Monthly Permittee
Meeting - Major Items of Discussion and Sign-in Sheet

0226 93 07/11/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee
Meeting Agenda

0227 94 07/11/96 Los Angeles River Watershed Permittee Meeting - Agenda, Major Points
of Discussion, and Sign-in Sheet

0231 95 07/11/96 Malibu Creek and other Rural Areas Watershed Monthly Co-Permittee
Meeting - Major Items of Discussion and Sign-in Sheet

0233 96 07/15/96 Malibu Creek Watershed Executive and Advisory Council Meeting
Approving Minutes of April 8, 1996 meeting

0238 97 09/15/95 Memo from SMBRP to Bay Oversight Committee

0240 98 09/28/95 Meeting Agenda - SMBRP- Recommendation for Motion re Municipal
Storm Water NPDES Permit and Minutes

0246 99 11/29/95 Meeting Agenda and Minutes - SMBRP - Los Angeles County Municipal
Stormwater NPDES Permit

0253 100 01/18/96 Meeting Agenda and Minutes - SMBRP - Los Angeles County Municipal
Stormwater NPDES Permit

0261 101 02/21/96 Meeting Agenda and Minutes - SMBRP - Plan Implementation: Storm
Water/Urban Runoff Management - Los Angeles County Municipal
Stormwater NPDES Permit

0266 102 3/14/96 Meeting Agenda and Minutes - SMBRP - Management and Control of
Storm WaterlUrban Runoff : Los Angeles County Municipal Storm Water
NPDES Permit.

0273 103 05/07/96 Meeting Agenda - SMBRP - Script for NPDES Advisory Video

0276 104 06/10/96 Meeting Agenda - SMBRP - Letter from City Council members

0277 105 06/20/96 Meeting Agenda and Minutes - SMBRP - Storm Water Permit

0282 106 06/27/96 Meeting Agenda - SMBRP

1995 MEETING AGENDA PACKAGES (Binder #2)

0285 107 April 3 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

0386 108 April 17 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

0391 109 May 1 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

May 19, 1998 10 R0027845



ADMINISTRATIVE RECORD INDEX- VOLUME 2, continued

0608 110 May 15 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

0697 112 June 5 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

0825 113 July 24 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

0995 114 Sept 27 LARWQCB Storm Water Permit Renewal Meeting Agenda Package

May 19, 1998 11 R0027846



VOLUME 3: Comments on Los Angeles County Storm Water NPDES Permit
December 18, 1995, Draft

(2 Binders)

Doc. No. ITEM DATE
1996 COMMENTERS

GOVERNMENT OFFICIALS
AND PUBLIC AGENCIES (B/NDER #1)

0002 1 1/29 State Senator Tom Harden

0004 2 1/29 State Assembly member Shiela James Kuehl, 41st District

0005 3 1/29 California Coastal Commission

0009 4 1/25 Metropolitan Water District

0012 5 1/29 Santa Monica Bay Restoration Project

0015 6 1/22 County Sanitation Districts of Los Angeles County

0017 7 1/23 County of Los Angeles, Department of Health Services

0020 8 1/29 Ventura Countrywide Storm Water Quality Management Program

ENVIRONMENTAL GROUPS

0021 9 1/25 Heal the Bay, NRDC, American
Oceans Campaign, SM BayKeeper, Friends of LA River

0023 10 1/29 American Oceans Campaign

0025 11 1/29 Treepeople

0028 12 1/29 Heal the Bay

0044 13 2/27/96 Heal The Bay

0055 14 1/29 NRDC

0075 15 1/29 Santa Monica Baykeeper

BUSINESS ASSOCIATIONS AND COMPANIES

0077 16 1/25 Ahmanson Land Company

0079 17 1/26 Building Industry Association

0089 18 3/17/96 Building Industry Association

0091 19 1/26 Southern CA Contractors’ Assn.

19, 1998 12 R0027847



ADMINISTRATIVE RECORD INDEX - VOLUME 3, continued

0095 20 1/26 Southern CA Rock Products & Ready Mixed Concrete Assns.

0096 21 1/30 Valencia Company

0102 22 1/29 Western States Petroleum Assn.

CONSULTANTS TO PERMITTEES

0106 23 1/25 John L. Hunter and Associates, Inc. - For Sierra Madre, Signal Hill,
South El Monte, and South Gate

0123 24 1/30 Burke, Williams, & Sorensen - For City of Bellflower

0148 25 1/29 Richards, Watson & Gershon - For: Bradbury, Beverly Hills, Carson,
Diamond Bar, Hermosa Beach, Norwalk, Rolling Hills, West Hollywood,
& Westlake Village

0161 26 2/12 Richards, Watson & Gershon - Public Records Request

0167 27 2/15 Burke, Williams & Sorensen - Public Records Act Request

0175 28 4/17 Richards, Watson & Gershon -Municipal Storm Water Permit
Transmittal of Diskette

0176 29 4/23 Richards, Watson & Gershon - Redlined copy of the revised version of
NPDES permit. (December 18 draft)

0272 30 4/26 Richards, Watson & Gershon - Waste Discharge Requirements For
Municipal Storm Water Discharges Within The County of Los County

0274 31 5/9 Richards, Watson & Gershon - Program Evaluation and Reporting
Section of Draft NPDES Permit

0279 32 5/6 Oliver, Vose, Sandifer, Murphy and Lee -Request to reschedule the
May 29, 1996 workshop

PERMITTEE

0282 33 1/24 LA County Dept. of Public Works - Transmitted Executive Advisory
Committee (EAC) comments

0284 34 LA County Dept. of Public Works - Executive Advisory Committee
Concerns
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ADMINISTRATIVE RECORD INDEX - VOLUME 3, continued

0292 35 1/29 LA County Dept. of Public Works - Principal Permittee

0332 36 4/23 LA County Dept. of Public Works - EAC Adoption of Alternative
Countywide Program Requirements

CITIES OF: (BINDER #2)

0352 37 1/23 & Alhambra
1/29

0393 38 1/26 Agoura Hills

0400 39 1/24 Azusa

0402 40 1/25 Baldwin Park

0403 41 1/26 Bellflower

0409 42 1/26 Bellflower

0414 43 1/29 Bell Gardens

0417 44 1/29 Calabasas

0421 45 1/25 Carson

0423 46 2/8 Cerritos

0428 47 1/26 Claremont

0432 48 1/23 Commerce

0444 49 1/9 Covina

0448 50 1/25 Covina, addressed to Frank Kuo

0455 51 1/25 Culver City

0468 52 1/29 Downey

0470 53 1/29 Downey

0472 54 1/29 El Segundo

0496 55 1/26 El Segundo

19, 1998 14 R0027849



ADMINISTRATIVE RECORD INDEX - VOLUME 3, continued

0498 56 3/28/96 El Segundo

0532 57 1/25 Glendale

0535 58 5/1 Glendale

0536 59 1/29 Glendora

0541 60 1/30 Hermosa Beach

0546 61 1/29 Industry

0550 62 1/29 Inglewood

0552 63 1/30 Irwindale

0555 64 1/25 Lakewood

0562 65 1/29 La Mirada

0565 66 1/29 La Veme

0580 67 1/3 City of La Veme: Memo of General Comments

0591 68 1/24 Lomita

0603 69 1/29 Long Beach

0622 70 2/6 Los Angeles

0717 71 2/20 Malibu

0718 72 1/26 Manhattan Beach

0719 73 2/6 Monterey Park

0721 74 1/8 Paramount

0724 75 1/25 Paramount

0728 76 1/25 Palos Verdes Estates

0731 77 1/29 Pico Rivera

0732 78 1/29 Rosemead

0735 79 1/26 San Dimas
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ADMINISTRATIVE RECORD INDEX - VOLUME 3, continued

0736 80 1/29 San Marino

0757 81 1/29 Santa Clarita

0764 82 5/17 Santa Clarita

0765 83 1/29 Santa Fe Springs

0767 84 1/29 Santa Monica

0769 85 1/24 Sierra Madre

0773 86 1//24 Signal Hill

0777 87 1/24 South El Monte

0781 88 1/24 South Gate

0785 89 1/30 Torrance

0787 90 1/25 Vernon

0793 91 2/8 Vernon

0801 92 1/29 West Covina

0805 93 1/22 Whittier
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VOLUME 4: Comments on Los Angeles County Storm Water NPDES Permit
May 15, 1996

Doc. No. ITEM DATE
1996 COMMENTERS

AI-I’ORNEYS

0002 1 5/17/96 Burke, Williams and Sorensen representing Santa Clarita, El
Segundo, Downey, Bellflower, and Alhambra

0009 2 5/17/96 Sidley and Austin representing Los Angeles County

0102 3 5/22/96 Sidley and Austin representing Los Angeles County

0105 4 5/17/96 Transmittal from Barb Garrett, City of LA addressed to Catherine
Tyrrell

0107 5 5/17/96 City of Los Angeles Informal Staff Comments

0194 6 5/17/96 David B. Brearley and J. David Fitzsimons (City of Vernon) -
Comments on Draft (pp 12, 17-19).

0!99 7 5/17/96 Richards Watson and Gershon - Comments on Draft (pp 22-23, 40-
43, 46-47, 51-53).

0221 8 5/17/96 Richards, Watson and Gershon

0232 9 5/17/96 Oliver, Vose, Sandifer, Murphy, and Lee

0235 10 5/17/96 City of Santa Clarita

0236 11 5/16/96 Environmental Group - Heal the Bay
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VOLUME 5: Comments on Los Angeles County Storm Water NPDES Permit
May 23, 1996

Doc. ITEM DATE
No. 1996 COMMENTERS

GOVERNMENT OFFICIALS AND PUBLIC AGENCIES (Binder #1 )

0002 1 6/25 Castaic Lake Water Agency

0003 2 6/25 California Coastal Commission

0028 3 6/27 Southern California Association of Governments

0030 4 7/1 Independent Cities Association

0035 5 7/5 CRWQCB Response to 6/27, Councilman Dawidziak letter and Fact Sheet

0039 6 6/28 State Board Response to Citizen Letters -
Attached Citizens Letters

0070 7 6/18 State Board Response - From Chairman John Caffrey to San Gabriel Valley
Council of Governments, President Ms. Beatrice JS La Pisto-Kirtley

0072 8 7/3 Southern California Association of Governments - SCAG’s position of the
NPDES Stormwater Permit

ENVIRONMENTAL GROUPS

0076 9 6/26 Heal the Bay

0082 10 6/28 Natural Resources Defense Council

0093 11 7/3 Letter from Santa Monica Baykeeper on Legal Authority regarding pet waste in
New Permit

BUSINESS ASSOCIATIONS

0101 12 6/24 Building Industry Association of Southern California, Inc.

0105 13 6/25 California Restaurant Association

0108 14 6/14 Western States Petroleum Association

0112 15 6/24 Western States Petroleum Associates

CONSULTANTS TO PERMITTEES

0114 16 5/2 Sidley & Austin - Monitoring Language From L.A. County/NRDC Agreement
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ADMINISTRATIVE RECORD INDEX- VOLUME 5, continued

0127 17 6/5 Burke, Williams & Sorensen - For Cities of Alhambra, Bellflower, Downey, El
Segundo, and Santa Clarita

0131 18 7/1 Oliver, Vose, Sandifer, Murphy & Lee - For: Covina, Bell, South Pasadena, and
Calabasas

0133 19 6/26 Richards, Watson & Gershon - For Cities of Carson, West Hollywood, Westlake
Village, Norwalk, Cudahy, La Habra Heights, San Marino, Diamond Bar, Rolling
Hills, and Artesia

0158 20 6/26 Rutan & Tucker, LLP - For Cities of Baldwin Park, Lawndale, Signal Hill and
West Covina

0174 21 6/26 Burke, Williams & Sorensen - For City of Downey

PERMITTEES

0185 22 6/14 Board of Supervisors County of Los Angeles

0186 23 7/15 LA County, Dept. of Public Works - Year Six Annual Report

0187 24 6/26 LA County, Dept. of Public Works

CITIES OF: (Binder #2)

0196 25 6/24 Alhambra

0199 26 6/25 Azusa

0203 27 5/28 Baldwin Park

0205 28 6/26 Bell Gardens

0207 29 6/25 Commerce

0211 30 6/28 Cerritos

0215 31 6/20 Covina

0217 32 6/24 Cudahy

0220 33 6/24 Culver City

0223 34 6/26 Downey

0246 35 6/12 Duarte

0248 36 6/26 El Monte
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ADMINISTRATIVE RECORD INDEX- VOLUME 5, continued

0252 37 5/28 El Monte

0254 38 6/26 Glendale

0263 39 6/26 Hermosa Beach

0265 40 6/25 Industry

0267 41 7/10 La Canada Flintridge

0269 42 6/26 La Veme

0274 43 6/26 Lomita

0278 44 6/26 LA County, Dept. of Public Works

0287 45 6/26 Los Angeles

0395 46 6/25 Manhattan Beach

0397 47 6/24 Maywood

0400 48 6/26 Monrovia

0406 49 6/28 Monterey Park

0407 50 6/26 Paramount

0409 51 6/25 Pomona

0424 52 5/30 Pomona

0431 53 6/26 Redondo Beach

0439 54 6/25 Rolling Hills Estates

0444 55 7/10 Rolling Hills Estates

0446 56 6/26 Rosemead

0448 57 5/28 San Marino

0449 58 6/26 Santa Clarita

0455 59 6/26 Santa Fe Springs

0457 60 6/27 Sierra Madre

0439 61 6/26 Signal Hilt

0464 62 7/3 South El Monte
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ADMINISTRATIVE RECORD INDEX- VOLUME 5, continued

0470 63 6/26 South Gate

0475 64 6/25 Vernon

0478 65 6/26 Vernon

0489 66 6/26 Whittier

OTHER COMMENTERS

0493 67 6/16 Angus Alexander

May 19, 1998                                21
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VOLUME 6: Los Angeles County Municipal Storm Water Discharge Permit
Workshop

June 18, 1996

Doc. No. ITEM DATE SUBJECT

0003 1 June 18, 1996 Workshop Agenda: Los Angeles County Municipal Storm
Water NPDES Permit

0004 2 June 18, 1996 Workshop: Record of Participation (sign-in sheets)

Workshops:

0016 3 May 1996 Permit "Lite" for the Non-Technical Reader"

0021 4 June 10, 1996 Comparison of LA County Draft Storm Water Permit with
Similar Permits in Orange and Santa Clara Counties; EPA
Region 9

0031 5 June 10, 1996 Draft Interim Permitting Approach for Water Quality-Based
Effluent Limitations in Storm Water Permits

0041 6 June 17, 1996 Regional Board Letter Regarding EPA Revisions to the May
23, 1996, Tentative

0045 7 June 10, 1996 Comparative Cost of the LA County Storm Water
Management Program

0050 8 June 18, 1996 Slide Presentation Copies for Comparative Cost of the Los
Angeles County Storm Water Management Program by
Marianne Yamaguchi & Dr. Guangyu Wang of Santa Monica
Bay Restoration Project

0064 9 June 17, 1996 NPDES Tentative Permit Costs - City of Manhattan Beach

0065 10 June 20, 1996 Tourism and Beach Use Valuation

11 June 18, 1996 Partial Audio Tapes
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VOLUME 7: Comments on Los Angeles County Storm Water NPDES Permit
July 5, 1996

Doc. No. ITEM DATE
1996 COMMENTERS

ATTORNEYS

0002 1 7/7/96 John Samuel Brantley

0003 2 7/12/96 Richards, Watson and Gershon

GOVERNMENT/PUBLIC ORGANIZATION

0016 3 7/2/96 Board of Supervisors County of Los Angeles (From Joanne Sturges
addressed to Michael Keston)

0020 4 7/11/96 Las Virgenes Municipal Water District (From James E. Colbaugh
addressed to Mr. Keston & members)

0021 5 7/12/96 South Bay Association of Chamber of Commerce (From John Parsons
addressed to Chairman Jack Coe)

0022 6 7/11/96 Dominic L. Cortese, Assemblyman from 23rd District - addressed to
Robert P. Ghirelli

0025 7 5/30/96 Assembly California Legislature, Wally Knox: addressed to Governor
Pete Wilson

0027 8 6/5//96 Senate California Legislature, Tom Harden: addressed to Chairman
Keston and Members of the Regional Board

0028 9 6/14/96 Board of Supervisors County of Los Angeles, Zev Yaroslavsky -
addressed to Chairman Michael Keston

0030 10 6/18/96 State Board of Equalization (From Brad Sherman - addressed to LA
Regional Board Member Mr. Dane)

0045 11 7/2/96 Assemby California Legislature, Richard Katz: Democratic Floor Leader -
addressed to Michael Keston

0049 12 7/5/96 Assemby California Legislature, Antonio R. Villarigosa: Forty-Fifth District
- addressed to Michael Keston and Members of Board

0051 13 7/9/96 Southern California Edison

0052 14 7/15/96 California Contract Cities Association

0054 15 7/12/96 Los Angeles County Boards of Real Estate

0056 16 7/12/96 Pacific Enterprises
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ADMINISTRATIVE RECORD INDEX - VOLUME 7, continued

0057 17 7/12/96 South Bay Association of Chambers of Commerce

0058 18 Various Comment Letters: May 13 - July 12

COMMENTS FROM CITIES AND COUNCIL RESOLUTIONS

0067 19 7/8/96 Alhambra

0076 20 7/1/96 Azusa

0083 21 7/8/96 Baldwin Park

0092 22 7/9/96 Burbank

0096 23 7/15/96 Calabasas

0098 24 7/2/96 Carson

0101 25 7/15/96 Cerritos

0108 26 7/9/96 Commerce

0111 27 7/12/96 Cudahy

0112 28 7/9/96 Downey

0116 29 7/10/96 Duarte

0120 30 7/2/96 El Segundo

0124 31 7/9/96 Glendale (with Fax transmittal 7/10/96)

0149 32 7/10/96 Glendora

0154 33 7/12/96 Hawthorne

0156 34 7/12/96 Irwindale

0160 35 7/11/96 Lakewood

0166 36 7/15/96 Long Beach

0176 37 7/11/96 Los Angeles

0179 38 7/12/96 Lynwood

0183 39 7/3/96 Mon rovia

0186 40 7/15/96 Pico Rivera

0190 41 7/11/96 Pomona

0194 42 7/3/96 Redondo Beach
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ADMINISTRATIVE RECORD INDEX - VOLUME 7, continued

0199 43 7/10/96 Rosemead

0204 44 7/9/96 San Dimas

0206 45 7/12/96 San Gabriel

0208 46 7/10/96 San Marino

0212 47 7/17/96 Santa Fe Springs

0220 48 7/9/96 Santa Monica

0232 49 7/11/96 Torrance

0234 50 7/15/96 Whittier

0242 51 7/15/96 Comments from the Cities of Carson, West Hollywood, Westlake Village,
Norwalk, Cudahy, La Habra Heights, San Marino, Diamond Bar, Rolling
Hills, and Artesia

0259 52 7/14/96 List of Resolutions/Letters Received after 7/9/96 Summary

0261 53 7/15/96 Petition for a Clean Santa Monica Bay
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VOLUME 8: SUMMARY OF VIDEO TAPES

Doc. No.

A. Video tape (1tape) on storm water pollution and the Tentative Permit mailed out to
mayors and used in staff presentations to elected officials.

B. Mailing List for Video Tape A

{3. Video taped recording (3 tapes) of the July 15, 1996 Regional Board Hearing

May 19, 1998 26 R0027861



VOLUME 9: REGIONAL BOARD CORRESPONDENCE 1996

Doc. ITEM DATE
No. 1996

0002 1 7/10/96 Beverly O’Neill, Mayor for City of Long Regarding Public
Beach - addressed to Madbel Matin Records Act Request

attached to the letter

0006 2 7/5/96 Councilmember Joseph Dawidziak from SCAG
Catherine Tyrrell, Assistant Executive
Officer

0010 3 7/5/96 California Newspaper Service Bureau, Inc. Public Notice

0012 4 7/5/96 Memo from Catherine Tyrrell addressed to Changes to LA County
Bette Worthman (SCAG) Municipal Storm Water

Permit Requested By
SGVCOG

0017 5 7/3/96 Honorable Dominic L. Cortese, Member of Update on status of
the State Assembly from Catherine Tyrrell Permit

0018 6 6/28/96 Letter from CRWQCB addressed to Mayor Re: Participation in
and City Council Members reviewing the LA

County Municipal Storm
Water Permit

0019 7 6/28/96 Beatrice J.S. LaPisto-Kirtley, President of Proposed County of LA
San Gabriel Valley Council of Governments Municipal NPDES

Storm Water Discharge
Permit

0022 8 6/28/96 Amy L. Glad, Executive Vice President, Tentative NPDES
Building Industry Assoc. of Southern Municipal Storm Water
California, Inc. Discharge Permit for

Los Angeles County

0023 9 6/21/96 Michael Kantor, Storm Water Management LA County Storm Water
Division, Board of Public Works, City of Los Workshop at City of LA
Angeles Board of Public Works

Hearing Room (June
18, 1996)

0024 10 6/21/96 John J.Agoglia, President of NBC Response to Support
Enterprises Letter for Permit
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ADMINISTRATIVE RECORD INDEX - VOLUME 9, continued

0025 11 6/21/96 J.P. EIIman, President, Board of Public LA County Storm Water

Works, City of Los Angeles Workshop at City of LA
Board of Public Works
Hearing Room June 18,
1996

0026 12 6/17/96 Interested Parties Tentative Municipal
Storm Water Permit for
the County of Los
Angeles

0030 13 6/17/96 Rufus C. Young, Jr., Burke, Williams, & Response to
Sorensen Development of

Provisions for the
Municipal Permit

0031 14 5/23/96 J.P. EIIman, President, Board of Public Use of City of LA Board
Works, City of Los Angeles of Public Works Hearing

Room for Public
Workshop on June 18,
1996

0032 15 5/23/96 Interested Parties Enclosed Documents:
Response-to-
Comments and Revised
Tentative Permit for
Review

0204 16 5/22/96 Robert H. Sulnick, Executive Director, Response to Mr.
American Oceans Campaign from Michael Sulnick’s Previous
Keston Support Letters of

Permit

0207 17 5/14/96 Jim Noyes, LA County Department of Public Message for Carlos
Works Urrunaga having

Phoned Joanne Sturges
regarding the Use of
County Board of
Supervisors Hearing
Room

0209     18     5/13/96 Joanne Sturges, Executive Officer, County Use of County of LA
of LA Board of Supervisors                Board of Supervisors

Hearing Room for
Public Hearing
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ADMINISTRATIVE RECORD INDEX - VOLUME 9, continued

0210 19 5/2/96 CRWQCB - From Catherine Tyrrell Municipal Storm Water
addressed to Amy Glad Permit: Revised Draft

of Development
Planning/Construction
Section.

0217 20 4/29/96 Harry W. Stone, Director of Department of National Pollutant
Public Works Discharge Elimination

System Municipal
Storm Water Discharge
Permit for Los Angeles
County and Co-
Permittee (NPDES No.
CA0061654)

0219 21 4/23/96 Donald Wolfe (LACDPW) - addressed to Proposed NPDES
Catherine Tyrrell Permit Adoption

Schedule

0221 22 4/5/96 Mark Pisano, Executive Director (SCAG) 1996 Association of
Governments General
Assembly, Standing
Committee on Planning

0233 23 4/4/96 Carl’s Jr. Environmental Specialist, Mike Re: Suggested
Kissel letter - Addressed to Frank Kuo, Restaurant Checklist
LACDPW items to assist in

controlling materials
from entering storm
drains.

0234 24 List and addresses to city Mayors Mailing List

LETTERS SENT FROM CRWQCB TO: REGARDING
NATIONAL
POLLUTANT
DISCHARGE
ELIMINATION
SYSTEM MUNICIPAL
STORM WATER FOR
LA COUNTY (NPDES
CA0061654, Cl 6948)

0237 25 4/3/96 Hon. Beverly O’Neil, Mayor City of Long Beach

0250 26 4/3/96 Hon. Rita Velenzuela, Mayor City of Monterey Park

0253 27 4/3/96 Hon. John Heilman, Mayor City of West Hollywood
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ADMINISTRATIVE RECORD INDEX - VOLUME 9, continued

0256 28 4/3/96 Hon. Carl Boyer, Mayor City of Santa Clarita

0259 29 4/3/96 Hon. Albert G. Perez, Mayor City of South El Monte

0262 30 4/3/96 Hon. Albert T. Robles, Mayor City of South Gate

0265 31 4/3/96 Hon. Tom Breazeal, Mayor City of Temple City

0268 32 4/3/96 Hon. Dorothy Ramirez, Mayor City of Maywood

0271 33 4/3/96 Hon. Robert T. Barlett, Mayor City of Monrovia

0274 34 4/3/96 Hon. Stephen Alexander, Mayor City of Azusa

0277 35 4/3/96 Hon. George A. Maurer, Mayor City of Sierra Madre

0280 36 4/3/96 Hon. Isidro Menezes, Mayor City of Artesia

0283 37 4/3/96 Hon. Sara Hanlon, Mayor City of Signal Hill

0286 38 4/3/96 Hon. Thomas M. O’Leary, Mayor City of Covina

0289 39 4/3/96 Hon. Algird Leiga, Mayor City of Claremont

0292 40 4/3/96 Hon. Paul W. Bowlen, Mayor City of Cerritos

0295 41 4/3/96 Hon. Mark Flewelling, Mayor City of Bradbury

0298 42 4/3/96 Hon. Randy Bomgaars, Mayor City of Bellflower

0301 43 4/3/96 Hono Fidel A. Vargas, Mayor City of Baldwin Park

0304 44 4/3/96 Hon. Thomas E. Jackson, Mayor City of Huntington Park

0307 45 4/3/96 Hon. Carol Liu, Mayor City of La Canada,
Flintridge

0310 46 4/3/96 Hon. Paul H. Richards II, Mayor City of Lynwood

0313 47 4/3/96 Hon. Talmage V. Burke, Mayor City of Alhambra

0316 48 4/3/96 Hon. Mary B. Young, Mayor City of Arcadia

0319 49 4/3/96 Hon. George Cole, Mayor City of Bell

0322 50 4/3/96 Hon. Arnold Alvarez-Glasman, Mayor City of Montebello

0325 51 4/3/96 Hon. Judith Brennan, Mayor City of Norwalk

0328 52 4/3/96 Hon. Wayne Piercy, Mayor City of Lakewood

0331 53 4/3/96 Hon. Jon. H. Blickenstaff, Mayor City of La Verne

0334 54 4/3/96 Hon. Michael Sullens, Mayor City of Whittier

0337 55 4/3/96 Hon. Betty Wilson, Mayor City of Santa Fe
Springs
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ADMINISTRATIVE RECORD INDEX - VOLUME 9, continued

0340 56 4/3/96 Hon. Curtis Morris, Mayor City of San Dimas

0343 57 4/3/96 Hon. Edward S. Cortez, Mayor City of Pomona

0346 58 4/3/96 Hon. Pamela Boothe, Mayor City of Hidden Hills

0349 59 4/3/96 Hon. Louis Perez, Mayor City of La Puente

0352 60 4/3/96 Hon. David C. Peters, Mayor City of La Mirada

0355 61 4/3/96 Hon. John Powers, Mayor City of La Habra
Heights

0358 62 4/3/96 Hon. Dee Hardison, Mayor City of Torrance

0361 63 4/3/96 Hon. Julian A. Miranda, Mayor City of Irwindale

0364 64 4/3/96 Hon. Henry Harkema, Mayor City of Paramount

0367 65 4/3/96 Hon. Garth G. Gardener, Mayor City of Pico Rivera

0370 66 4/3/96 Hon. Robert Canada, Mayor City of Hawaiian
Gardens

0373 67 4/3/96 Hon. John Ferrero, Mayor City of Industry

0376 68 4/3/96 Hon. Phyllis R. Reyes, Mayor City of Duarte

0379 69 4/3/96 Hon. Larry Glenn, Mayor City of Glendora

0385 70 4/3/96 Hon. Gary P. McCaughan, Mayor City of Downey

0388 71 4/3/96 Hon. Eileen Ansari, Mayor City of Diamond Bar

0391 72 4/3/96 Hon. Donald L. Dear, Mayor City of Gardena

0394 73 4/3/96 Hon. Larry Guidi, Mayor City of Hawthorne

0397 74 4/3/96 Hon. Edward Vincent, Mayor City of Inglewood

0400 75 4/3/96 Hon. Harold E. Hoffman, Mayor City of Lawndale

0403 76 4/3/96 Hon. Lawson Pedigo, Mayor City of Lomita

0406 77 4/3/96 Hon. Ed. Corridori, Mayor City of Agoura Hills

0409 78 4/3/96 Hon. Dennis Washburn, Mayor City of Calabasas

0412 79 4/3/96 Hon. Joan House, Mayor City of Malibu

0415 80 4/3/96 Hon. James Emmons, Mayor City of Westlake Village

0418 81 4/3/96 Hon. Michael I. Mitoma, Mayor City of Carson
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ADMINISTRATIVE RECORD INDEX - VOLUME 9, continued

0421 82 4/3/96 Hon. Godfrey Pernell, Mayor City of Rolling Hills

0424 83 4/3/96 Robert Beck, Mayor City of Rolling Hills
Estates

0427 84 4/3/96 Hon. Paul Rosenstein, Mayor City of Santa Monica

0430 85 4/3/96 Hon. June Wentworth, Mayor City of Walnut

0433 86 4/3/96 Hon. Steve Herfert, Mayor City of West Covina

0436 87 4/3/96 Hon. Leonis C. Malburg, Mayor City of Vernon

0439 88 4/3/96 Hon. John Bowler, Mayor City of Hermosa Beach

0442 89 4/3/96 Hon. Richard J. Riordan, Mayor City of Los Angeles

0445 90 4/3/96 Hon. Steve Barnes, Mayor City of Manhattan
Beach

0448 91 4/3/96 Hon. Raymond Mattingly, Mayor City of Palos Verdes
Estates

0451 92 4/3/96 Hon. Marilyn Lyon, Mayor City of Rancho Palos
Verdes

0454 93 4/3/96 Hon. Brad Parton, Mayor City of Redondo Beach

0457 94 4/3/96 Hon. Rick Reyes, Mayor City of Glendale

0460 95 4/3/96 Hon. Steven Gourley, Mayor City of Culver City

0463 96 4/3/96 Hon. Allan Alexander, Mayor City of Beverly Hills

0466 97 4/3/96 Hon. Carl Jacobson, Mayor City of El Segundo

0469 98 4/3/96 Hon. Maria Chacon, Mayor City of Bell Gardens

0472 99 4/3/96 Hon. Dave Golonski, Mayor City of Burbank

0475 100 4/3/96 Hon. Artemio E. Nevarro, Mayor City of Commerce

0478 101 4/3/96 Hon. Omar Bradley, Mayor City of Compton

0481 102 4/3/96 Hon. Alex F. Rodriguez, Mayor City of Cudahy

0484 103 4/3/96 Hon. Patricia A. Wallach, Mayor City of El Monte

0487 104 4/3/96 Hon. Bernard Lasage, Mayor City of San Marino

0490 105 4/3/96 Hon. Joe Vasquez, Mayor City of Racemate

0493 106 4/3/96 Hon. Paul Zee, Mayor City of South Pasadena

0496 107 4/3/96 Hon. Harry Baldwin, Mayor City of San Gabriel
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ADMINISTRATIVE RECORD INDEX - VOLUME 9, continued

0499 108 4/3/96 Hon. Joanne Baltierrez, Mayor City of San Femando

0502 109 4/3/96 Hono William M. Paparian, Mayor City of Pasadena

LETTERS SENT FROM CRWQCB TO: REGARDING:

0505 110 3/22/96 Donald Wolfe, Deputy Director of Dept. of Report of Storm Water
Public Works Monitoring Under

NPDES Municipal
Storm Water Discharge
Permit for LA County
(NPDES No.
CA0061654, CI 6948)

0509 111 3/20/96 John. R. Mundy, Utilities Manager Los Angeles County
Municipal Storm Water
Discharge Permit
Schedule Change

0511 112 3/20/96 Marcelino M. Martinez, P.E. Municipal Civil Los Angeles County
Engineer Municipal Storm Water

Discharge Permit
Schedule Change

0513 113 3/20/96 Robert Rugroden, Office Engineer Los Angeles County
Municipal Storm Water
Discharge Permit
Schedule Change

0515 114 3/20/96 Gerald E. Greene, D. Envr., Associate Los Angeles County
Planner Municipal Storm Water

Discharge Permit
Schedule Change

LETTERS SENT BY CARLOS URRUNAGA Los Angeles County
Municipal Storm
Water Permit Draft
Handbook

0517 115 2/16/96 Elroy Keipke, City Engineer City of Agoura Hills

0518 116 2/16/96 Amy Glad Building Industry
Association of Southern
California

0519 117 2/16/96 Melissa Beard California
Environmental
Association
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0520 118 2/16/96 Rick Morgan, Deputy City Engineer City of Malibu

0521 119 2/16/96 Susan Damron, Department of Water and City of Los Angeles
Power

0522 120 2/16/96 Phil Richardson, Department of Public City of Los Angeles
Works

0523 121 2/16/96 Fullmer Chapman, Department of Public City of La Canada
Works Flintridge

0524 122 2/16/96 Pam Keyes, Department of Public Works City of Culver City

0525 123 2/16/96 Dee Zinke, Building Industry Association Los Angeles and
Ventura County

0526 124 2/16/96 Tom Kennedy. Department of Public Works City of Vernon

0527 125 2/16/96 Craig Perkins, Env. and Public Works City of Santa Monica
Management Department

0528 126 2/16/96 Don Williams, Department of Public Works City of Santa Clarita

0529 127 2/16/96 Sam Wise Rolling Hills Estates

0530 128 2/16/96 Cynthia Kurtz City of Pasadena

0531 129 2/16/96 Gail Feuer Natural Resources
Defense Council

0532 130 2/16/96 Charles Bergson, Assistant City Engineer City of Monterey Park

0533 131 2/16/96 Ora Lampman, Department of Public Works City of Burbank

OTHER

0535 132 2/13/96 Joe Dawidziak, City of Redondo Beach - Invitation to appear at
addressed to Catherine Tyrrell the South Bay Cities

Council of Governments
(SBCCOG)

0536 133 2/08/96 County of Los Angeles Letter : Second
Quarter Progress Report

0577 134 4/11/96 City of Carson Letter Addressed to Gary Attendance at EAC
Hildebrand, LA County of Public Works Meeting of April 18,

1996 and Report on
informal meeting with
Board Staff

0578 135 4/23/96 County of Los Angeles Letter from Don
Wolfe to Catherine Tyrrell Re: Proposed
NPDES Permit Adoption Schedule
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VOLUME 10: REGIONAL BOARD CORRESPONDENCE 1995

Doc. No. ITEM DATE                     FROM

0002 1 12/28/95 Burke, Williams & Sorensen addressed to Draft Waste Discharge
Catherine Tyrrell Requirements for the

Discharge of Storm
Water in Los Angeles
County

0004 2 12/28/95 CRWQCB to Members of the Public Public Education
Outreach Committee Section of the Draft

Los Angeles County
Municipal Storm
Water Discharge
Permit

CRWQCB ADDRESSED TO: Los Angeles County
Municipal Storm
Water Permit
Municipal Guidance
Document Meeting
on January 8, 1996

0006 3 12/22/95 Phil Richardson, Department of Public City of Los Angeles
Works

0007 4 12/22/95 Ora Lampman, Department of Public City of Burbank
Works

0008 5 12/22/95 Don Wolfe, Department of Public Works City of Los Angeles

0009 6 12/22/95 Pam Keyes, Department of Public Works City of Culver City

0010 7 12/22/95 Fullmer Chapman, Department of Public City of La Canada
Works Flintridge

0011 8 12/22/95 Cynthia Kurtz City of Pasadena

0012 9 12/22/95 Sam Wise Rolling Hills Estate

0013 10 12/22/95 Nancy Delange, Department of Public City of Santa Clarita
Works

0014 11 12/22/95 Craig Perkins, Department of Public City of Santa Monica
Works

0015 12 12/22/95 Tom Kennedy, Department of Public City of Vernon
Works
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0016 13 12/22195 Susan Damron Department of Water
& Power

0017 14 12/22/95 Dee Zinke Building Industry
Association of
LANentura

0018 15 1 2/22/95 Amy Glad Building Industry
Association of
LANentura

0019 16 12/22/95 Melissa Beard California
Environmental
Associates

0020 17 12/22/95 Gail Feuer Natural Resources
Defense Council

0021 18 12/22/95 Mark Gold Executive Director of
Heal the Bay

0022 19 12/18/95 All Permittees and Interested Parties Regarding Draft of
Waste Discharge
Requirements for the
Discharge of Storm
Water in Los Angeles
County

0135 20 10/25/95 CRWQCB to Public Works Officials and Los Angeles County
Interested Parties Municipal Storm

Water Discharge
Permit (NPDES No.
CA0061654, Cl 6948)
- Schedule Change

0148 21 10/17/95 Dept. of Public Works addressed to Review of Draft
Catherine Tyrrell NPDES Permit
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ADMINISTRATIVE RECORD INDEX- VOLUME 10, continued

0150 22 10/12/95 CRWQCB to Public Works Official Los Angeles County
Municipal Storm
Water Discharge
Permit (NPDES
No.0061654, Cl 6948)

0152 23 10/7/95 Sidley & Austin Letter - address to Draft Monitoring
Catherine Tyrrell Program

0154 24 9/20/95 LA County Dept. of Public Works - Proposed Monitoring
addressed to Catherine Tyrrell Program for Draft

NPDES Permit

0180 25 9/15/95 CRWQCB - to County of Los Angeles General Meeting to
Municipal Permittees Discuss Draft NPDES

Permit

0181 26 9/15/95 California Regional Water Quality Control Order No. 95-XXX,
Board Waste Discharge

Requirements for
Storm Water
Management/Urban
Runoff Discharges
within the County of
Los Angeles

0224 27 9/5/95 Gary Hildebrand from Dept. of Public General meeting to
Works - addressed to all Permittees discuss new NPDES

Permit development

0225 28 8/4/95    Natural Resources Defense Council - to Comments on July 21,
CRWQCB 1995 Draft Permit

0231 29 7/26/95 Dave Yamahara, Planning Division from Review of
the City of Malibu - addressed to Carlos Environmental
Urrunaga Documents,

Attachment of
Establishment of
Marine Sanctuary
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0254 30 6/14/95 LA County Dept. of Public Works - Phase II and III
Addressed to Catherine Tyrrell Monitoring Program

0269 31 5/30/95 LA County Dept. of Public Works - Review of Revised
Addressed to Dr. Robert P. Ghirelli Program Management

Chapter for the new
NPDES Storm Water
Permit

0282 32 5/25/95 LA County Dept. of Public Works - Review of Revised
Addressed to Dr. Robert P. Ghirelli Illicit Discharge

Chapter for the New
NPDES Storm Water
Permit

0292 33 5/24/95 State Water Resources Control Board - County of Los Angeles
addressed to Gail Feuer (NRDC) and Stormwater Permit
Howard Gest (Sidley & Austin)

0294 34 5/18/95 Frank Kuo (LA County Dept. of Public NPDES Legal Notice
Works) - addressed to All Phase II Co-
Permittees

0296 35 5/3/95 LA County Dept. of Public Works - Return of application
addressed to Dr. Robert P. Ghirelli fee for Stormwater

Permit Renewal

0299 36 4/21/95 CRWQCB - addressed to Kenneth M. Trash and debris in
Graham, Chairman of Los Angeles/Long Los Angeles and Long
Beach Harbor Safety Committee Beach Harbors

0302 37 4/18/95 LA County Dept. of Public Works - National Pollutant
addressed to Dr. Robert P. Ghirelli Discharge Elimination

System Permit No.
CA0061654 - 3rd
Quarter Progress
Report

May 19, 1998 38 R0027873



ADMINISTRATIVE RECORD INDEX- VOLUME 10, continued

0333 38 4/14/95 CRWQCB - addressed to Harry Stone, Approval of Phase II
Director of County of Los Angeles, and III Monitoring
Department of Public Works Sites (NPDES No.

0061654, Cl 6948,
Board No. 90-079)

0336 39 4/10/95 LA County Dept. of Public Works - Approval of Phase II
addressed to Dr. Robert P. Ghirelli and III Monitoring

Sites

0338 40 3/29/95 LA County Dept. of Public Works - New Storm Permit for
addressed to Dr. Robert P. Ghirelli Los Angeles County

0341 41 3/23/95 LA County Dept. of Public Works - Meeting to update the
addressed to Dr. Robert P. Ghirelli new permit

0343 42 3/22/95 LA County Dept. of Public Works - Storm Water Permit
addressed to Dr. Robert P. Ghirelli Renewal

0345 43 3/17/95 Los Angeles/Long Beach Harbor Safety Trash and Debris in
Committee Los Angeles/Long

Beach Harbors

0349 44 3/15/95 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 (Cl 6948)

Board Order No. 90-
079 Action Item
Progress Report

0361 45 3/13/95 LA County Dept. of Public Works - Municipal Stormwater
addressed to Dr. Robert P. Ghirelli Permit Confirmation of

Discussion on
Stormwater Permit
Program

0364 46 3/13/95 LA County Dept. of Public Works - Boundary Correction
addressed to Catherine Tyrrell for the Santa Clara

River Watershed

0366        47     2/23/95 NPDES Storm Water Permit Monitoring    Agenda and Attached
Program Meeting                      Monitoring

Requirements
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ADMINISTRATIVE RECORD INDEX - VOLUME 10, continued

0383 48 2/15/95 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654, CI 6948,

Board No. 90-079
Action Item Progress
Report

0391 50 2/08/95 NRDC letter addressed to Mark Pumford, New Municipal Permit
CRWQCB

0394 51 2/01/95 Illegal dumping complaint form faxed from
Frank Kuo (LACDPW) to Carlos Urrunaga

0396 52 1/31/95 LA County Dept. of Public Works - Confirmation of
addressed to Dr. Robert P. Ghirelli January 10, 1995

meeting

0397 53 1/17/95 Agenda NPDES Storm Water
Permit Renewal
Meeting
Representatives of
Santa Monica Bay
Cities

0399 54 1/13/95 CRWQCB - addressed to Jim Noyes, LA NPDES Municipal
County Dept. of Public Works Storm Water

Discharge Permit,
NPDES renewal
application letter of
receipt (NPDES No.
CA0061654, Cl 6948)

0401 55 1/12/95 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654, CI 6948,

Board No. 90-079
Action Item Progress
Report

0405 56 1/4/95 LA County Dept. of Public Works Listing of Common
Non-Stormwater
Discharge to the
Storm Drain System
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0409 57 1/4/95    CRWQCB - addressed to Jim Noyes, LA NPDES Municipal
County Dept. of Public Works Storm Water

Discharge Permit
(NPDES No.
CA0061654, Cl 6948)

0411         58       1/95    Report addressed to Natural Resources    Recommended
Defense Council, Los Angeles Office      Program for Urban

Runoff Pollutant
Control for Los
Angeles County and
Co-Permittees Subject
to Storm Water
NPDES Permit
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ADMINISTRATIVE RECORD INDEX - VOLUME 11

VOLUME 11: REGIONAL BOARD CORRESPONDENCE 1990-1994

Doc. No. ITEM DATE FROM COMMENTS

1994 CORRESPONDENCE

0002 1 12/28/94 LA County Dept of Public Works - NPDES Municipal Storm
addressed to Dr. Robert P. Ghirelli (along Water Permit No.
with attachments) CA0061654 - 2nd

Quarter Progress Report

0027 2 12/20/94 LA County Dept of Public Works - NPDES Permit - Report

addressed to Dr. Robert P. Ghirelli of Waste Discharge
Submittal

0029 3 12/14/94 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654, Cl 6948 -

Action Item Progress
Report

0032 4 12/13/94 CRWQCB - addressed to Gary Hildebrand Watershed Boundaries

0033 5 11/15/94 LA County Dept of Public Works - NPDES Permit - Action
addressed to Dr. Robert P. Ghirelli Item Progress Report

0036 6 11/1/94 Heal the Bay Comments on Los
Angeles County Dept. of
Public Works Report of
Waste Discharge
(ROWD)

0041 7 10/31/94 CRWQCB - addressed to Jim Noyes, Chief Draft Report of Waste
Deputy Director of DPW Discharge/Storm Water

Management Program
Plan

0073 8 10/24/94 CRWQCB - addressed to Gary Hildebrand Final Date of Submittal
of Report of Waste
Discharge/Storm Water
Management Program
Plans
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ADMINISTRATIVE RECORD INDEX - VOLUME 11, continued

0074 9 10/13/94 LA County Dept. of Public Works NPDES Permit - 1st
Quarter Progress Report

0098 10 10/06/94 Letter from LADPW requesting digital and
tabular data for NPDES

0099 11 9/22/94 LA County Dept. of Public Works - County of Los Angeles
addressed to Dr. Robert P. Ghirelli NPDES Permit

0100 12 9/13/94 CRWQCB - addressed to Jack Ainsworth Monitoring
from Cal. Coastal Commission Requirements Under

Board Order No. 90-079
Installation of an
Automated Water
Sampler at Malibu Creek

0104 13 9/13/94 LA County Dept. of Public Works - Municipal Storm Water
addressed to Dr. Robert P. Ghirelli Permit - Response to

May 4, 1994 letter

0107 14 9/13/94    CRWQCB - addressed to Harry W. Stone, Tentative Cease and
Director of LA County DPW Desist Order for County

of Los Angeles and Co-
Permittees

0115 15 7/26/94 LA County Dept of Public Works - Municipal Storm Water
addressed to Mark Pumford Permit Preparation of

Report of Waste
Discharge (ROWD)

0117 16 7/20/94 CRWQCB - addressed to Harry W. Stone Section 401 Water
and Brain Sasaki from DPW Quality Certification

Waiver- Malibu Creek
Monitoring Station
Project, Malibu Creek,
City of Malibu, Los
Angeles County

0119 17 7/19/94 LA County Dept. of Public Works - NPDES Permit- Fourth
addressed to Dr. R~bert P. Ghirelli Year Annual Report

0120 18 5/4/94 CRWQCB - addressed to David Yamahara, Municipal Storm Water
Assistant Deputy Director of DPW Permit for Los Angeles

County

0122 19 4/21/94    LA County Dept. of Public Works - NPDES Permit -
addressed to Dr. Robert P. Ghirelli Quarterly Progress

Report

0171 20 4/21/94 LA County Dept. of Public Works - Annual Progress Report
addressed to Phase I Co-Permittees
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ADMINISTRATIVE RECORD INDEX - VOLUME 11, continued

0177 21 3/16/94 LA County Dept. of Public Works - Response to Comments
addressed to Dr. Robert P. Ghirelli on December 21, 1993

letter- Includes
Attachment, Title 20

0246 22 3/9/94 CRWQCB - addressed to David Yamahara, Los Angeles County
Assistant Deputy Director of DPW Area - Wide NPDES

Municipal Storm Water
Discharge Permit

0247 23 1/13/94 LA County Dept. of Public Works - NPDES Permit-
addressed to Dr. Robert P. Ghirelli Quarterly Progress

Report

1993 CORRESPONDENCE

0253 24 12/21/93 CRWQCB - addressed to James A. Noyes Santa Monica Bay
(Deputy Director of LA County DPW) Drainage Basin

Proposed Storm
Water/Urban Runoff
Monitoring Program
(NPDES No.
CA0061654, Cl 6948)

0256 25 10/21/93 LA County Dept of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli (with CA0061654,
attachments) (CI 6948) - Quarterly

Progress Report (7/1/93
- 9/1/93)

0309 26 9/16/93 CRWQCB - In-house Memo Caltrans Non-
Compliance Meeting on
9/15/93

0310 27 9/15/93 CRWQCB - Letter addressed to Rod Sample Letter
Kubomoto LA County DPW Regarding Compliance

with Requirement to
Obtain an Industrial
Storm Water Permit

0318 28 8/27/93    CRWQCB - addressed to Rod Kubomoto, Reply to Request for all
LA County DPW NPDES Permitted

Discharges in Upper Los
Angeles and Upper San
Gabriel River Drainage
Basins

0319 29 8/16/93 LA County Dept of Public Works - Municipal Storm Water
addressed to Dr. Robert P. Ghirelli Permit Confirmation of

Discussion on Second
Year Compliance
Review
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0323 30 7/29/93 County of Los Angeles - DPW Transmitting copy of
letter dated 7/28/93
from LA County Board of
Supervisors Chair to
Mayor Ciraulo regarding
the 24-Hour Hotline for
Illegal Discharges and
Dumping into Storm
Drains

0324 31 7/28/93 LA County Dept of Public Works - Request for copies of all
addressed to Dr. Robert P. Ghirelli NPDES Permits and

most recent associated
monitoring data in the
Upper LA and San
Gabriel River Drainage
Basins

0325 32 7/19/93 CRWQCB - Agenda 366th Regular Meeting
(Slide Presentation of
Second Year
Compliance with LA
County Storm Water
Permit

0342 33 7/8/93 LA County Dept of Public Works - Comment on the Second
addressed to Dr. Robert P. Ghirelli Review of Phase I, Year

Two Compliance with
NPDES Permit No.
CA0061654

0344 34 6/30/93 LA County Dept. of Public Works - Compliance with and
addressed to Environmental Coordinators, Enforcement of
list of addresses attached Industrial Activities

Permit

0351 35 6/17/93    CRWQCB - Addressed to Thomas A. Municipal Storm Water
Tidemanson, Director of DPW, LA County Permit for Los Angeles

County - Review of
Second Year
Compliance (Staff
review dated 6/14/93
attached)

0367        36    6/4/93     CRWQCB - Addressed to Jerry Baxter of    Inadequacies of Caltrans
Caltrans                               compliance with Waste

Discharge Requirements
for Storm Water/Urban
Runoff Discharge for Los
Angeles County
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0371 37 4/29/93 LA County Dept. of Public Works NPDES Permit -
addressed to Robert P. Ghirelli Quarterly Progress

Report (1/1/93 to 3/1/93)

0382 38 2/8/93 LA County Dept. of Public Works Municipal Stormwater
addressed to Robert P. Ghirelli Permit for Los Angeles

County - Comments on
CRWQCB’s Review of
Second-Year
Compliance

0390 39 1/22/93 USEPA Comments on Staff’s
evaluation of Los
Angeles County’s
compliance with the
second year
requirements of
Stormwater NPDES
permit

0392 40 1/11/93 CRWQCB - addressed to Thomas Municipal Storm Water
Tidemanson, Director of LA County DPW Permit for Los Angeles

County - Review of
Second Year
Compliance and Notice
of Workshop

0411 41 1/11/93 LA County DPW Ballona Creek Cleanup
Task Force - BMP List
(Final Draft)

0415 42    1/5/93 LA County DPW Storm Water NPDES
Permit - Quarterly
Progress Report (Oct. 1
to Dec. 31, 1992) -
Attached are Phase I
and II

1992 CORRESPONDENCE

0422 43 11/19/92 County of Los Angeles, Chief Formation of Ballona
Administrative Officer, memo to LA County Creek Cleanup Task
Supervisors Force
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0430 44 11/13/92 Regional Board in-house memo Ballona Creek Cleanup
Task Force - Storm
Drain Committee
Meeting

0433 45 10/30/92 Memo from Michael Lyons - Regional Ballona Creek Cleanup
Board In-house memo Task Force Meeting

0435 46 10/6/92 LA County, Dept. of Public Works NPDES Permit No.
CA0061654, (Cl 6948)
Quarterly Progress
Report (July 1 to Sept
30, 1992)

0437 47 9/22/92 Minutes of the Board of Supervisors, Formation of the Ballona
County of Los Angeles Creek Cleanup Task

Force

0439 48 7/8/92 Agenda for breakfast Workshop for Local Focus on Urban Runoff
Government Officials held by LA County Impact of Stormwater
Dept. of Public Works Regulation on Local

Authorities

0442 49 7/1/92 LA County Dept. of Public Work~ NPDES Permit No.
CA0061654 (Cl 6948)-
Second Year Report

0444 50 6/17/92 Heal the Bay addressed to Jim Noyes Comments on proposed
Waste Management Division LA County additional Best
Dept. of Public Works Management Practices

(BMPS)

0448 51 4/23/92    Xavier Swamikannu, CRWQCB Compliance Inspection
Report (CA0061654)

0450 52    5/14/92    LA County Dept. of Public Works NPDES Permit No.
CA0061654 (Cl 6948)-
Quarterly Progress
Report (1/1/92 - 3/1/92)

0452 53 1/31/92 CRWQCB - addressed to Pamela LA County DPW
Emerson, Cal. Coastal Commission Application for Storm

Drain Construction in
Coastal Zone

May 19, 1998                              47
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0453 54 1/27/92 CRWQCB - Agenda 353rd Regular Meeting,
Staff Report on Review
of First Year’s
compliance with the
Municipal Storm Water
Permit

0464 55 1/22/92 LA County Dept. of Public Works - Storm Discharge Permit
addressed to Dr. Robert P. Ghirelli - NPDES Permit No.

CA0061654 (Cl 6948):
Early Action Best
Management Practices
(BMP) Plan Submittal

0481 56 1/22/92 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 (Cl 6948) -

Quarterly Progress
Report (Oct. 1 to
Dec.31, 1998)

0484 57 1/15/92 CRWQCB - addressed to Thomas A. Municipal Stormwater
Tidemanson, Director LAC Dept. of Public Permit for Los Angeles
Works County (NPDES No.

CA0061654, Cl6948) -
First Year Compliance
Review and Notice of
Workshop

1991 CORRESPONDENCE

0492 58 11/25/91 Proof of Publication - Daily News and Daily Early Action of BMP’s
Breeze Plan

0493 59 11/4/91 LA County, Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 (CI 6948) -

Quarterly Progress
Report (July 1 to Sept.
30, 1991)

0496 60 7/15/91 LA County, Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 - First Year

Report (July 1, 1990 to
June 30, 1991)

0501        61    6/13/91    LA County, Dept. of Public Works (Xavier    Facilities Inspection
Swamikannu Board Stuff) Report of LA County,

Dept of Public Works
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0502 62 6/13/91 CRWQCB - addressed to John Mitchell Copies of NPDES Permit
(Waste Management Division, LA County for Discharges to Santa
Dept. of Public Works) Monica Bay

0503 63 5/8/91 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654, Cl 6948 -

Quarterly Progress
Report (Jan. 1 to March
31, 1991)

0506 64 2/19/91 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654, Cl 06948 -

Quarterly Progress
Report (Oct. 1 to Dec.
31, 1990)

0509 65 1/10/91 CRWQCB - addressed to John K. Mitchell Standard Industrial Code
(Waste Management Division, LA County Categories for Drainage
Dept. of Public Works) Area Characterization

(NPDES Permit No.
CA0061654)

1990 CORRESPONDENCE

0510 66 12/20/90 USEPA to SWRCB Approval of Los Angeles
County Urban Runoff
Public Education
Campaign

0511 67 12/19/90 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 - Standard

Industrial Code (SIC)
Categories

0522 68 10/16/90 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 - Quarterly

Progress Report (July 1
to Sept. 30, 1990)

0546 69 7/25/90 LA County Dept. of Public Works - NPDES Permit No.
addressed to Dr. Robert P. Ghirelli CA0061654 (Cl6948) -

request for copies of
NPDES permits and
most recent monitoring
data
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0548       70    6/13/90    CRWQCB - addressed to Orville McCollom, Tentative Waste
LA County Department of Public Works     Discharge Requirements

- StorrnwatedUrban
Runoff Discharge Permit
for County of Los
Angeles (NPDES No.
CA0061654)

0567 71 2/28/90 USEPA - addressed to Dr. Robert P. Region 9’s position with
Ghirelli respect to Municipal

Storm Water NPDES
permit
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VOLUME 12 : Water Quality References

PUBLICATION DATE

DocUMENT TITLE
)oc. No.

NO.

A. STATEWIDE

0001 1 Comparison of the Storm
;ntation to the

July 1994

Water Program with the
California Storm Water Task

~rdous Waste and       :orce
Pollution Prevention
Programs

0038 2A 1990 Water Quality
Division of Water Quality,

& 1996

Assessment (WQA)
State Water Resources
Control Board/Regional

0307 2B 1996 Water Quality
Board

Assessment 995

0462 3 Changing the Course of USEPA (The Lindsay

California’s Water
Museum)

0499 4 California’s Rivers and
State Water Resources

Streams - Working Toward Control Board
CaI/EPA

Solutions                                          November 1994

0560 5 Urban Runoff Technicat
Prepared for the State

Advisory Committee Report Water Resources Control
Board Nonpoint Source

and Recommendations Management Program

0638       6    California Storm Water Best Camp Dresser & McKee     March 1993

Management Practice Larry Walker Associates

~ndbook - Municipal Uribe and Associates
Resources Planning
Associates

0913       7    California Storm Water Best Camp Dresser & McKee     March 1993

Management Practice
Larry Walker Associates

Handbook - Construction
Uribe and Associates
Resources Planning

Activity Associates
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1242 8 California Storm Water Camp Dresser & McKee March 1993
Best Management Practice Larry Walker Associates
Handbooks - Uribe and Associates
Ind ustrial/Commercial Resources Planning

Associates

1529 9 ASlWPCA - EPA ASIWPCA - EPA Dec. 14, 1995
Transmittal of Draft of Non-
point Source and Grants
Guidance for 1997

1586 10 Fax - Review of SWPP’s by EPA July 26, 1995
Municipalities

1589 11 Alameda County - California March 1996
Industrial/Commercial
Storm Water Inspection
Program Handbook

B. FEDERAL

2054 12 Final Report of the EPA December 1993
Nationwide Urban Runoff
Program

2258 13 National Water Quality EPA 1992
Inventory 1992
Report to Congress

2764 14 Selected Urban Storm EPA July 1968 - June 1970
Water Runoff Abstracts

3143 15    Urbanization and Water Terrene Institute March 1994
Quality: A Guide to Washington, D.C.
Protecting the Urban
Environment

3216 16 Urban Runoff Management USEPA, Region 5 (Water
Information/Education Division, Wetlands and
Products Watershed Section,

Watershed Management
Unit), USEPA Office of
Wastewater Enforcement
and Compliance Permit
Division NPDES Program
and Stormwater Section
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3426 17 Water: The Challenge of Pollution Program Affiliates, April 7, 1994
Cleansing Rivers and Inc.
Oceans

3459 18 Handbook on Urban Runoff USEPA - EPA(625/R- September 1993
Pollution Prevention and 93/004)
Control Planning Office of Research and

Development
Washington, DC 20460

3642 19 Estuaries on the Edge: The American Oceans 1996
Vital Link Between Land Campaign
and Sea

3924 20 Investigation of EPA/600/R-92-238 January 1993
Inappropriate Pollutant Office of Research and
Entries into Storm Drainage Development
Systems - A User’s Guide Washington, DC 20460

4022 21 Storm Water Discharges EPA 833-K-94-002 March 1995
Potentially Addressed by Office of Water (4203)
Phase II of The National
Pollutant Discharge
Elimination System Storm
Water Program - Report to
Congress

4615 22    NPDES Storm Water EPA 833-B-02-001 July 1992
Sampling Guidance Office of Water (EN - 336)
Document

4795 23 A State and Local EPA 841-K-94-001 January 1994
Government Guide to Office of Water (4503F)
Environmental Program
Funding Alternatives
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4813 24 Proposed Guidance USEPA May 1991
Specifying Management Office of Water (WH - 533)
Measures for Sources of
Nonpoint Pollution in
Coastal Waters - Under
Section 6217 (g) of the
Coastal Zone Act
Reauthodzation
Amendments of 1990

5163 25 Guidance Manual for USEPA (Draft) August 17, 1994
Implementing Municipal
Storm Water Management
Programs - (Chapter 1-4)

5371 26 National Water Quality USEPA 841-R-95-005 December 1995
Inventory - 1994 Report to Office of Water
Congress Washington, D.C.

5935 27 Guidelines for Urban Urban Soil Erosion and October 1991
Erosion and Sediment Sediment Control
Control Committee

6424 28 Saving Bays and Estuaries: USEPA 503/8-88-001 June 1988
A Handbook of Tactics Office of Marine and

Estuaries Protection

6462 29 Coastal Nonpoint Pollution USEPA January 1993
Control Program- Office of Water
Development and Approval
Guidance

6546 30 Fundamentals of Urban Watershed Management August 1994
Runoff Management: Institute and Terrene
Technical and Institutional Institute in Cooperation with
Issues USEPA

6850 31 Poison Runoff: A Guide to NRDC April 1989
State and Local Control of
Nonpoint Source Water
Pollution

7350 32 Stormwater NPDES Related Edited by Harry C. Torno
Monitoring Needs
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8037 33 Urban Stormwater Quality Edited by Harry C. Torno
Enhancement - Source
Control, Retrofitting, and
Combined Sewer
Technology

8630 34 Seminar Publication, EPA March 30 - April 2,
National Conference on 1993
Urban Runoff Management:
Enhancing Urban
Watershed Management at
the Local, County, and
State Levels

9091 35 Economic Valuation of U.S. Department of June 1995
Natural Resources: A Commerce, National
Handbook for Coastal Oceanic and Atmospheric
Resource Policymakers Administration

9221 36 Hazardous and Toxic 1990
Wastes Associated with
Urban Storm Water Runoff,
Pitt and Field, Document
No. EPA 600-9-90-037
Remedial Action, Treatment
and Disposal of Hazardous
Waste

9238 37 1990 Census of Population 1991
and Housing, Bureau of the
Census, U.S. Department of
Commerce

9248 38    Guidance Specifying 1993
Management Measures for
Sources of Nonpoint
Pollution in Coastal Waters,
Document No. EPA-840-B-
92-002

10064 39 Urban Storm Water Toxic 1995
Pollutants: Assessments,
Sources, and Treatability
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10081 40 Storm Water Management USEPA 832-R-92-005 September 1992
For Construction Activities - Office of Water (WH-547)
Developing Pollution
Prevention Plans and Best
Management Practices

10351 41 Guidance manual for the USEPA 505/8-91-002 Apdl 1991
Preparation of NPDES Office of Water (EN-336)
Permit Applications for
Storm Water Discharges
Associated with Industrial
Activity

10560 42 Storm Water Management USEPA 832-R-92-006 September 1992
for Industrial Activities -
Developing Pollution
Prevention Plans and Best
Management Practices

C. LOS ANGELES
REGIONAL

10928 43 California State Mussel Ten Year Data Summary May 1988
Watch 1977-1987

11296 44 Toxic Substances Ten Year Data Summary August 1990
Monitoring Program 1978-1987

45 BPTC Sites Region 4 LA Electronic Data Print Out
Harbor

11760 46 Ventura Countywide Alex Sheydayi, Chair of September 1995
Stormwater Quality Management Committee
Management Program
Annual Report

12022 47 Caltrans: District 7 Tetra, Inc. November 1996 - May
Stormwater Monitoring Plan 1997
"System Design Report"

12089 48    Report of Stormwater Los Angeles County Public March 1996
Monitoring Winter of 1994- Works
1995

12641 49 Caltrans: District 7 Tetra, Inc. November 1996 - May
Stormwater Monitoring Plan 1997
"Stormwater Monitoring
Plan"
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12968 50 Heal the Bay 1993 Third Roger Gorke with technical 1993
Annual Beach Pollution review by Mark Gold
Report Card

12983 51 Caltrans District 7 - Tetra Tech, Inc.
Stormwater Monitoring
Summary Report

13048 52    Malibu Creek Watershed USDA- Natural Resources March 1995
Natural Resources Plan Conservation Service
(Draft)

13204 53 UCLA Storm Water June 8, 1995
Pollution Control
Transportation Industries
Outreach and Education

13241 54 Santa Monica Bay Santa Monica Bay September 1994
Restoration Plan Restoration Project, The

Coastal Watersheds

13660 55 UC Davis Final Report Site April 18, 1994
Specific Study for Effluent
Dominated Streams (San
Gabriel River, Santa Clara
River, Calleguas Creek)

13821 56 An Assessment of Inputs of Santa Monica Bay June 1990
Fecal Indicator Organisms Restoration Project
and Human Enteric Viruses
from Two Santa Monica
Storm Drains - Technical
Report

13868 57    An Epidemiological Study of Santa Monica Bay May 7, 1996
Possible Adverse Health Restoration Project
Effects of Swimming in
Santa Monica By- Final
Report

14152 58 Basin Plan for the Coastal Adopted by CRWQCB, LA June 13, 1994
Watersheds of Los Angeles Region
and Ventura Counties

May 19, 1998 57 R0027892



ADMINISTRATIVE RECORD INDEX- VOLUME 12, continued

14381 59 Pathogens and Indicators in Prepared for the Santa June 1992
Storm Drains Within the Monica Bay Restoration
Santa Monica Bay Project (Mark Gold, Melinda
Watershed Bartlett, Charles McGee,

and Greg Deets)

14442 60    Storm Drains as a Source Prepared for the Santa August 1991
of Surf Zone Indicators and Monica Bay Restoration
Human Viruses to Santa Project (Mark Gold, Melinda
Monica Bay Bartlett, John Dorsey, and

Charles McGee)

14474 61 An Assessment of Submitted to The Santa May 13, 1991
Monitoring and Data Monica Bay Restoration
Management Needs in Project by Southern Cal.
Santa Monica Bay - Final Costal Water Research
Report Project and EcoAnalysis,

Inc.

14621 62 Review of Monitoring and Santa Monica Bay November 1994
Response Protocol for the Restoration Project - Report
Malibu Creek Watershed Prepared by Heather Trim

14766 63 Water Quality and James M. Danza June 1994
Beneficial Use Investigation Environmental Studies M.S.
of the Los Angeles River: California State University,
Prospects for Restored Fullerton
Beneficial Uses

14900 64 Southern California Coastal Southern California Coastal 1987
Water Research Project - Water Research Project
Annual Report

15000 65 Monitoring Southern National Research Council 1990
California’s Coastal Water

15170 66 Toxicity of Stormwater Southern California Coastal 1988-1989
Runoff in Los Angeles Water Research Project
County - Annual Report
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ADMINISTRATIVE RECORD INDEX - VOLUME 12, continued

15179 67 Santa Monica Bay By Engineering-Science for December 1987
Stormwater Pollutant City of Los Angeles
Reduction Study Wastewater Program

Management Division

15254 68 Santa Monica Bay MBC Applied Environmental April 1993
Characterization Study Sciences Prepared for

Santa Monica Bay
Restoration Project

15713 69 Ozone Disinfection and      Gerald E. Greene, June 1992
Treatment of Urban Storm Associate Civil Engineer
Drain Dry-Weather Flows: A Prepared for The Santa
Pilot Treatment Plant Monica Bay Restoration
(Demonstration on the Project
Kenter Canyon Storm Drain
Systems in Santa Monica)

15828 70 The Metropolitan Water MWD - Fiscal year 1989
District of Southern July 1, 1988 to June 30,
California - Annual Report 1989

15950 71    The Metropolitan Water MWD - Fiscal Year 1990
District of Southern July 1, 1989 to June 30,
California - Annual Report 1990

16075 72 Assessment of Storm Drain Michael K. Stenstrom May 1993
Sources of Contaminants to Dept. of Civil and
Santa Monica Bay- Vol. I Environmental Engineering
(Annual Pollutant Loadings (UCLA)
to Santa Monica Bay from Eric W. Strecker
Storm Water Runoff) (Woodward-Clyde

Consultants)

16328 73 Assessment of Storm Drain Michael K. Stenstrom May 1993
Sources of Contaminants to Dept. of Civil and
Santa Monica Bay - Vol. II Environmental Engineering
(Review of Water and (UCLA)
Wastewater Sampling Eric W. Strecker
Techniques with an (Woodward-Clyde
Emphasis on Stormwater Consultants)
Monitoring Requirements)

R0027894
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ADMINISTRATIVE RECORD INDEX- VOLUME 12, continued

16430 74 Assessment of Storm Drain Michael K. Stenstrom May 1993

Sources of Contaminants to Department of Civil and
Santa Monica Bay - Vol. III Environmental Engineering
(Surface Drainage Water (UCLA)
Quality Monitoring Program Eric W. Strecker
Plan) (Woodward-Clyde

Consultants)

16498 75 Assessment of Storm Drain Michael K. Stenstrom May 1993

Sources of Contaminants to Department of Civil and
Santa Monica Bay - Vol. IV Environmental Engineering
(Selection of Best (UCLA)
Management Practices for Eric W. Strecker
Control of Storm Water (Woodward-Clyde
Pollution to Santa Monica Consultants)
Bay)

16545 76 Assessment of Storm Drain Simlin Lau and Michael K. June 14, 1994

Sources of Contaminants to Stenstrom
Santa Monica Bay - Vol. V Dept. of Civil and
(Toxicity of Dry Weather Environmental Engineering
Urban Runoff) (UCLA)

Steven Bay from Southern
California Coastal Water
Research Project

16677 77 Los Angeles River - Park State Coastal Conservancy December 1993

and Recreation Area Study

16771 78 Port of Long Beach - Presented to the L.A. July 19, 1994
Nonpoint Source Storm Regional Water Quality
Water Program Control Board by Port of

Long Beach

16906 79    Los Angeles County US Army Corps of September 1991

Drainage Area Review - Engineers, Los Angeles
Draft Feasibility Report District

17369 80 Response, California Los Angeles Regional October 19, 1990
Regional Water Quality Water Quality Control
Control Board, Los Angeles Board, Los Angeles
Petition of NRDC for
Review of
Stormwater/Urban Runoff
Discharge Permit (Order
No. 90-79)
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ADMINISTRATIVE RECORD INDEX- VOLUME 12, continued

17679 81 Progress Update 1990 Santa Monica Bay 1990
Restoration Project

17693 82 Heal the Bay - 1993 State Roger Gorke, Aimee Bower July 9, 1993
of the Marina Report,
Madna Del Rey

17719 83 Marine Studies of San Harbors Environmental October 1991 - June
Pedro Bay, California Part Projects 1992
2-H - The Marine University of Southern
Environment of marina Del California
Rey

18040 84 Final Report to American Environmental Health June 12, 1993
Oceans Campaign - Sciences
Chemical Contaminant UCLA, School of Public
Release into The Santa Health
Monica Bay: A Pilot Study

18253 85 Public Summary of the Santa Monica Bay December 1994
Santa Monica Bay Restoration Project
Restoration Plan

18330 86 NPDES Permit No. Los Angeles County Dept. August 17, 1993
CA0061654 - Santa Monica of Public Works: Waste
Bay Drainage Basin Management Division
(Proposed Water Quality Management
StormwaterlUrban Runoff Section
monitoring Program)

18492 87 NPDES Permit No. Los Angeles County 1994
CA0061654 (Phases II and Department of Public Works
III)- Proposed -Waste Management
Stormwater/Urban Runoff Division
Monitoring Program (Mass
Emissions Sites)

18644 88A Waterbodies, Wetlands, and Prem K. Saint, Ted L. July 1993
their Beneficial Uses in the Hanes, William J. Lloyd
Los Angeles Region (4) - A California State University,
Report Presented to L.A. Fuller’ton
Regional Water Quality
Control Board - Volume 1

88B Volume 2
18884
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ADMINISTRATIVE RECORD INDEX- VOLUME 12, continued

19089 89 Marine Studies of San Dorothy F. Soule, Mikihiko March 1991
Pedro Bay, California, Part Oguri, and Burton H. Jones
20F -The Marine Harbors Environmental
Environment of Marina Del Projects
Rey (A Report to the University of Southern
Department of Beaches and California
Harbors, County of Los
Angeles)

19417 90 American Oceans (See 84) June 1993
Campaign - Chemical
Contaminant Releases into
Santa Monica Bay
(Executive Summary Based
on a Pilot Study)

19432 91 Los Angeles County Prepared by the 1987-1988
Department of Public Hydraulic/Water
Works: Hydrologic Report Conservation Division

19641 92 Los Angeles County Prepared by the 1988-1989
Department of Public Hydraulic/Water
Works: Hydrologic Report Conservation Division

19866 93 Los Angeles County Prepared by the 1990-1991
Department of Public Hydraulic/Water
Works: Hydrologic Report Conservation Division

20070 94 Los Angeles County Prepared by the 1991-1992
Department of Public Hydraulic/Water
Works: Hydrologic Report Conservation Division

20271 95    Los Angeles County Prepared by the 1993-1994
Department of Public Hydraulic/Water
Works: Hydrologic Report Conservation Division

20482 96 Ventura Countywide Illicit Discharge Investigation February 1995
Stormwater Quality Approach
Management Program
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ADMINISTRATIVE RECORD INDEX - VOLUME 12, continued

20558 97 Santa Monica Bay Prepared for City of Los June 1994
Stormwater Pollutant Angeles Wastewater
Reduction Study: Volume I Program Management
Study Results and Division by Engineering-
Recommendation Science

20699 98 Southern California Coastal November 1992
Water Research Project
(SCCWRP) Annual Report
1990-1991 and 1991-1992

20822 99 Storm Runoff in Los California Regional Water    1988
Angeles and Ventura Quality Control Board, Los
Counties, Angeles California Regional
Final Report Water Quality Control

Board, Los Angeles

20914 100 Technical Memorandum - Boyle Engineering November 1981
Newport Bay Watershed:    Corporation - Water
Construction Activities/Best Resources Division
Management Practices Plan
for Sediment Control

21047 101    Brash Industries Pie Grant Dec. 30, 1995

D. WATER PROGRAM
GUIDANCE FROM

OTHER AREAS

21054 102 Santa Clara Valley Nonpoint Woodward - Clyde February 22, 1991
Source Study. Consultants
Vol 1: Loads Assessment
Report (Final Report)

21636 103    Orange County - NPDES Orange County Flood February 20, 1991
Stormwater Permit Program Control District, The County
Proposed Monitoring of Orange and Its Twenty -
Program Nine Incorporated Cities

21687 104 1993 Summary Report. Uribe and Associates
Vehicle Service Facility
Waste Minimization
Program
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ADMINISTRATIVE RECORD INDEX - VOLUME 12, continued

21755 105 Analysis of Urban BMP Dept. of Environmental August 1992
Performance and Longevity Programs, Metropolitan
- Final Report Washington, Council of

Govt.

21987 106 Riverside County Flood Flood Control District, January 3, 1995
Control and Water County and Cities of
Conservation District Riverside County, Santa
(NPDES Municipal Ana Watershed
Stormwater Application for
Permit Renewal)

22108 107 Developing Successful North Virginia Soil District, July 1, 1994
Runoff Control Programs for Fairfax Virginia
Urbanized Areas

22207 108 Actions Speak Louder than Water Environment and January 1996
Legislation - Positive Technology
Experiences Provide
Direction for Urban Runoff
Management

22212 109 Stormwater Management Washington State February 1992
Manual for the Puget Sound Department of Ecology
Basin - The Technical
Manual

23039 110 A Current Assessment of Anacostia Restoration Team March 1992
Urban Best Management Department of
Practices - Techniques for Environmental Programs
Reducing Nonpoint Source Metropolitan Washington
Pollution in the Coastal Council of Governments
Zone

23159 111 1994 Puget Sound Water Puget Sound Water Quality May 18, 1994
Quality Management Plan Authority

23449 112 Urban Storm Drainage - Urban Drainage and Flood September 1992
Criteria Manual Vol. 3 (Best Control District
Management Practices) Denver, Colorado

23735 113 Storm Water Compliance: American Public Works December 10, 1993
Municipal Techniques and Association
Strategies California Chapter - Training

Seminar
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ADMINISTRATIVE RECORD INDEX- VOLUME 12, continued

23841 114 Urban Stormwater: An Public Works December 1990
Overview for Municipalities

23848 115 The Clock is Ticking to Monica M. Oakley, and March 1991
Comply with New Carol L. Forrest
Stormwater Regulations

23854 116 The New Federal Public Works (City, County February 1991
Stormwater Regulations and State)

23859 117 Impervious Surface City of Olympia May 1995
Reduction Study - Final Dept. of Public Works -
Report Water Resources Program

24073 118 Impervious Surface City of Olympia January 1996
Reduction Study - Executive Dept. of Public Works -
Summary Water Resources Program

24110 119 The Importance of Watershed Protection Fall 1994
Imperviousness Techniques, Vol. 1, Number

3

24122 120 City and County of San Prepared by James M. August 1992
Francisco Department of Montgomery, Consulting
Public Works : Best Engineers, Inc.
Management Practices
Study

24445 121 Thermal Impacts Prepared by John Galli, December 1990
Associated with Department of
Urbanization and Environmental Programs,
Stormwater Management, Metropolitan Washington
Best management Council of Governments
Practices: Final Report

24643 122 Thermal Impacts Prepared by John Galli & December 1990
Associated with Robert Dubose, Department
Urbanization and of Environmental Programs,
Stormwater Management, Metropolitan Washington
Best management Council of Governments
Practices: Appendices

24780 123 Comprehensive Prepared by Curtis Williams 1986
Watersheds Ordinance for & Associates Planning and
City of Austin, TX Environmental Consultants
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ADMINISTRATIVE RECORD INDEX- VOLUME 12, continued

24858 124 Performance Measures for AMSA: Association of January 1996
the National CSO Control Metropolitan Sewerage
Program Agencies

24960 125 Action Plan Demonstration Submitted to U.S. October 1994
Project: Demonstration of Environmental Protection
Gasoline Fueling Station Agency, Region IX
Best Management
Practices, Final Report

25106 126 Orange County NPDES Submitted to the San Diego April 1993
Stormwater Program: and Santa Ana Regional
Drainage Area Management Water Quality Control
Plan Boards

25397 127 Santa Clara Valley Non- Section 9 December 20, 1994
Point Source Program -
Proposed Storm Water
Management Plan

25474 128 Service Station Storm Prepared for Western October 5, 1993
Water Runoff Study States Petroleum
Contract No. DT 308-02 Association

25629 129 Best Management Practices Alameda County Urban
for Industrial Storm Water Runoff Clean Water
Pollution Control Program - A Consortium of

Local Agencies

25653 130 Good Practices to Protect Santa Clara Valley Nonpoint
Our Creeks and Bay - Source
Guidelines for Restaurants, Pollution Control Program
Grocery Stores, Cafeterias,
Bakeries, and
Delicatessens

25670 131 Blueprint for a Clean Bay - Bay Area Stormwater 1995
Best Management Practices Management Agencies
to Prevent Stormwater Association
Pollution from Construction
Related Activities
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ADMINISTRATIVE RECORD INDEX - VOLUME 12, continued

25682 132 Water Quality Protection for Business Partners for Clean November 1990
Automotive Businesses - Water
1st Edition Woodward-Clyde

Consultants

25757 133 Storm Water Best By Geomatrix January 12, 1996
Management Practices for Prepared for Western
Retail Gasoline Outlets      States Petroleum

Association, Project No.
$2498

25808 134 Best Management Practices Santa Clara County Non-
for Storm Water and Point Source
Industrial Sanitary Sewer Pollution Control Program
Pollution Control

25823 135 Results: A Retail Gasoline Geomatrix Consultants, Inc. September 26, 1994
Outlet and Commercial for Western States
Parking Lot Storm Water Petroleum Association and
Runoff Study American Petroleum

Institute Project N. $2498

25873 136 Industrial Stormwater Santa Clara Valley nonpoint December 1992
Pollution Control Source
Compliance -A Pollution Control Program
Comprehensive Source
Book for Federal, State, and
Regional Regulatory
Requirements and
Information Resources

26240 137 Water Quality Best Resource Planning June 30, 1989
Management Practices Associates
Manual - For Commercial
and Industrial Businesses

26437 138 Storm Water Runoff March 1996
Management Literature
Review - Prepared for
Caltrans

26492 139 Controlling Toxic Pollution August 1988
in Urban Storm Water
Runoff - Options for Local
Government
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DOC. NO. VOLUME 13

0002 Speaker Cards from the July 15, 1996 Regional Board Hearing

May 19, 1998 68 R0027903



DOC NO. VOLUME 14

0002 1. Official Transcripts of the July 15, 1996 Regional Board Hearing

0202 2. Sign-in Sheet for July 15, 1996, Regional Board Hearing
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VOLUME 15: (TWO BINDERS) Report of Waste Discharge Reapplication

Doc. No. ITEM DATE CONTENTS - Binder 1

0002 12/20/94 Transmittal Letter of Report of Waste Discharge (ROWD) Los
Angeles County Department of Public Works Waste
Management Division, Water Quality Section

0003 1 Summary of Best Management Practices (BMP’s) By Cities
Summary and Evaluation of Baseline BMP’s

0237 2 Santa Monica Bay - Malibu Creek and Other Rural Areas Stormwater
Management Plan

0305 3 Santa Monica Bay - Ballona Creek and Other Urban Areas
Stormwater Management Plan

0379 4 Dominguez Channel/Los Angeles Harbor Drainage StorTnwater
Management Plan

Binder 2

0453 5 Los Angeles River Stormwater Management Plan

0528 6 San Gabriel Stormwater Management Plan

0600 7 Santa Clara Stormwater Management Plan

0668 8A Countywide Evaluation of Existing Stormwater Quality Monitoring
Data (Section A - 1 of 2)

0778 8B Countywide Evaluation of Existing Stormwater Quality Monitoring
Data (Section A - 2 of 2)

1016 8C Work Plan for the Phase I, II, and III Stormwater Monitoring Program
(Section B)
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Volume 16:MS4 PERMITS

Doc. No. ITEM DATE ADOPTED - CALIFORNIA
NO.

0001 1 3/8/96 NPDES Permit No. CAS 618033 & Waste Discharge Requirements
Order No. 96-30 for The Riverside County Flood Control, and Water
Conservation District, The County of Riverside, and The Incorporated
Cities of Riverside County within the Santa Ana Region Area-Wide
Urban Storm Water Run-off (CRWQCB) - Santa Ana Region)

0030 2 3/8/96 Order No. 96-31 - NPDES No. CAS618030 Waste Discharge
Requirements for the County of Orange, Orange County Flood Control
District and The Incorporated Cities of Orange County Within the Santa
Ana Region. Areawide Urban Storm Water Run-Off - Orange County
(CRWQCB - Santa Ana Region)

0060 3 3/8/96 NPDES Permit and Waste Discharge Requirements NPDES No.
CAS618036, Order No. 96-32 for The San Bemardino County
Transportation/Flood Control Department, The County of San
Bemardino County Transportation Cities of San Bemardino County
Within the Santa Ana Region. Areawide Urban Storm Water Run-off
(CRWQCB - Santa Ana Region)

0093 4 8/22/94 Order No. 94-082 - NPDES No. CAS063339. Waste Discharge
Requirements for Storm Water ManagementJUrban Runoff Discharges
for Ventura County Flood Control District. County of Ventura, and the
Cities of Ventura County (CRWQCB - Los Angeles Region)

0111 5 9129/94 Transmittal of Adopted Waste Discharge Requirements for Fresno
Metropolitan Flood Control District, City of Fresno, City of Clovis, County
of Fresno, California State University Fresno, and Caltrans, Urban Storm
Water Discharges, Fresno County (CRWQCB - Central Valley Region)

0130 6 6/18/90    Order No. 90-079 - NPDES No. CA0061654 (Cl6948). Waste Discharge
Requirements for Storm WaterlUrban Runoff Discharge for Los Angeles
County and Co-Permittee (CRWQCB - Los Angeles Region)

0156 7 7/13/90 Waste Discharge Requirements for the Riverside County Flood Control
and Water Conservation District, the County of Riverside, and the
Incorporated Cities of Riverside County Within the Santa Ana Region.
Stormwater Runoff Management Program, Riverside County, Order No.
90-104 - NPDES No. CAS000192.

May 19, 1998 71 R0027906



ADMINISTRATIVE RECORD INDEX- VOLUME 16, continued

0186 8    5/10/96 Adopted Waste Discharge Requirements, Order 96-105, County of
Sacramento, Cities of Sacramento, Folsom, & Gait.

0236 9 8/23/95 California Regional Water Quality Control Board, San Francisco Bay
Region; CAS029718, Order 95-180, Reissuing Waste Discharge
Requirements for Santa Clara Valley Water District, County of Santa
Clara, City of Campbell, City of Cupertino, City of Los Altos, Town of Los
Altos Hills, Town of Los Gatos, City of Milpitas, City of Monte Sereno,
City of Mountain View, City of Palo Alto, City of San Jose, City of Santa
Clara, City of Saratoga, and City of Sunnyvale which have joined
together to form the Santa Clara Valley Nonpoint Source Pollution
Control Program

0252 10 10/14/94 California Regional Water Quality Control Board - Central Coast Region;
Order No. 94-099 (NPDES No. CAS04883) - Waste Discharge

Requirements for City of Santa Cruz, Neary Lagoon Storm Water
Discharge and Lagoon Management, Santa Cruz County

ADOPTED - NOT CALIFORNIA

0266 11 12/01/94 Sarasota County - Municipal Separate Storm Sewer System Permittees:
United States Environmental Protection Agency Region IV; Authorization
to Discharge Under the National Pollutant Discharge Elimination System

0373 12 8/26/94    City of Tulsa - Authorization to Discharge Under the National Pollutant
Discharge Elimination System - OKS00021

0406 13 2/1/95 United States Environmental Protection Agency - Region 10. NPDES
Permit No. AKS052426 Port of Anchorage NPDES Municipal Storm
Water Permit
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VOLUME 17:

Port of Long Beach Industrial Annual Reports
and City of Long Beach Annual Reports

Doc. No. ITEM ANNUAL REPORTING PERIOD COMMENTS
REPORT

0002 1 1993 July 1, 1992 - June 1993 Storm Water Discharge Monitoring

0028 2 1994 July 1, 1993 - June 1994 Storm Water Discharge Monitoring

0167 3 1995 - 1996 July 1, 1995 - June 30, 1996 Storm Water Discharge Monitoring

0322 4 6/27/96 Annual Report - Sixth Year : Evidence of Implementation: Long
Enclosure B-1 Beach

0361 5 6/27/96 Annual Report - Sixth Year : Evidence of Implementation: Long
Enclosure B-2 Beach

0404 6 4/20/95 Phase III Additional Best
Management Practices for
Residential, Commercial,
and Industrial Areas
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VOLUME 18:

Draft
Remedial Investigation (RI) Report for West Basin (Site 7)

Naval Station, Long Beach

Doc. No. ITEM REPORT DATE                          COMMENTS

0445 1 June 15, 1995 Interim Status Remedial
Investigation Report

0002 2 Feb. 22, 1996 Vol. I

0250 3 Feb. 22, 1996 Vol. II

0679 4 Feb. 22, 1996 Vol. VII
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VOLUME 19:

Board Meetings where Los Angeles County Municipal Storm Water Permit was on Agenda

Doc. No. ITEM AGENDA APPROVAL OF REGULAR MEETING #:
DATE MINUTES OF THE

REGULAR MEETING
HELD ON:

0001 1 May 9, 1994       April 4, 1994          373rd Regular Meeting

0007 2 August 22, 1994 July 18, 1994 376th Regular Meeting

0014 3 October 31, 1994 September 26, 1994 378th Regular Meeting

0020 4 February 27, 1995 January 23, 1995 381st Regular Meeting

0027 5 April 1, 1996 Study Session with Following
attached materials 392nd Regular Meeting
presented to Board

0073 6 May 6, 1996 April 1, 1996 393rd Regular Meeting

0079 7 June 10, 1996 May 6, 1996 394th Regular Meeting

0084 8 July 15, 1996 June 10, 1996 395th Regular Meeting

0099 9 August 19, 1996 July 15, 1996 396th Regular Meeting
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VOLUME 20: News Clippings

Doc. No. ITEM DATE SUBJECT

0002 1 3/27/96 "The Outlook"

0006 2 1/22/96 LA Times

0008 3 8/19/93 LA Times

0009 4 8/18/93 LA Times

0011 5 7/9/96 Six District News - "L.A. City Council Approves Galanter Motion
to Support Sweeping Coastal Anti-Pollution Program"

0013 6 7/2/96 Pasadena Star-News - "Clean oceans start at home"

0014 7 4/3/93 Los Angeles Time - "Flotsam and Jetsam"

0017 8 N/A Daily News - "PR firms to do dirty work in cleanup plan"

9 5/6/96 ADASC - BayKeeper and the Auto Dismantler

0018 10 6/27/96 Beach Reporter - "Redondo councilmember key player in water
debate"

0020 11 6/19/96 The Outlook - "A new chapter for bay cleanup"

R002791 ’t
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VOLUME 21: Letters Received by the Regional Board concerning the Los Angeles County
Municipal Storm Water Discharge Permit

Doc. No. Binder Contents Comments

0002 1 Business & Industry Lettem received Apr. 18 - July 12,
1996

0193 2 Citizens Letters received Apr.18 - Jun 24, 1996

0518 3 Citizens Letters received Jun 21 - Jul 5, 1996

0903 4 List of personslagencieslcompanies from Business,
Industry, & Citizens that sent letters of support for the
adoption of the storm water permit.
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VOLUME 2:2:

Background Information and Tentative Storm Water Permits

Doc. No. ITEM DATE
NO.

0002 1 7/23/92 Memorandum of Understanding - To
Coordinate Industrial/Business Storm
Water Pollution Control Activities
Conducted by the Alameda County
Urban Runoff Clean Water Program and
the California Regional Water Quality
Control Board San Francisco Bay Region

0007 2 9/8/94 Memorandum on Municipal Storm Water
Management Plan Components

0028 3 9/2/94 Draft Monitoring Position Paper

0040 4 Final NPDES Permit Application
Regulations for Storm Water - Areas of
Significant Change From the Proposed
Regulations

0051 5 NPDES Permit Application Requirements Fact Sheet
for Storm Water

0056 6 2/6/96 Storm Water Permit Comparisons

0067 7 12/22/94 United States Environmental Protection
Agency - Region 6, Fact Sheet for draft
NPDES Permit No. OKS000101, for the
Oklahoma City Municipal Separate Storm
Sewer System to discharge to waters of
the United States
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ADMINISTRATIVE RECORD INDEX - VOLUME 22, continued

0115 8 5/19/95 Order No. 95-76 - NPDES No.
CA0108758. Waste Discharge
Requirements for Storm Water and
Urban Runoff from the County of San
Diego, The Incorporated Cities of San
Diego County, and the San Diego Unified
Port District. (SDRWQCB) May 19, 1995

0177 9 10/31/95 NPDES No. CAS618033 and Waste
Discharge Requirements Order No. 95-
47 for the Riverside County Flood Control
and Water Conservation District, the
County of Riverside and the Incorporated
Cities of Riverside County within the
Santa Ana Region Areawide Urban
Storm Water Runoff. (Santa Ana
RWQCB)

0183 10 10/27/95 Revised Draft of Waste Discharge
Requirements for the San Bernardino
County Transportation/Flood Control
Department, the County of San
Bernardino and Incorporated Cities,
Order No. 95-53, NPDES No.
CAS008036, Urban Storm Water Runoff,
San Bemardino County. (Santa Ana
RWQCB) Nov. 1, 1995

0214 11 7/21/95 Renewal of Waste Discharge
Requirements for the Orange, Riverside,
and San Bernardino County Areas,
Urban Storm Water Runoff. 7/26/95

0247 12 7/21/95 NPDES No. CA8000192 and Waste
Discharge Requirements Order No. 95-
47 for The Riverside County Flood
Control and Water Conservation District,
the County of Riverside, and the
Incorporated Cities of Riverside County
within the Santa Ana Region Areawide
Urban Storm Water Runoff.
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ADMINISTRATIVE RECORD INDEX - VOLUME 22, continued

0292 13    8/25/95 Permit No. AZS000003 - Authorization to
Discharge Under the National Pollutant
Discharge Elimination System.

0326 14 7/21/95 Tentative Waste Discharge
Requirements for Sacramento County
Water Agency Cities of Sacramento
County Water Agency, Cities of
Sacramento, Folsom, and Gait Area-
Wide Storm Water Dischargers from
Municipal Separate Storm Sewer
Systems - Sacramento County. 8/7/95

0387 15 4/20/95 Tentative Order- NPDES No.
CAS029718. Reissuing Waste Discharge
Requirements for Santa Clara Valley
Water District, County of Santa Clara,
City of Campbell, City of Cupertino, City
of Los Altos, town of Los Altos Hills,
Town of Los Gatos, City of Milpitas, City
of Monte Sereno, City of Mountain View,
City of Polo Alto, City of San Jose, City of
Santa Clara, City of Sarotoga, and City of
Sunnyvale which has joined together to
form the Santa Clara Valley Nonpoint
Source Pollution Control Program.

0399 16 12/12/94 Proposed Draft by Riverside County
Flood Control and Water Conservation
District (Santa Ana RWQCB)

0416 17 NA General Requirements of Permittee

0426 18 4/13/95 NPDES No. 95-?? Waste Discharge
Requirements for Storm Water/Urban
Runoff from the County of San Diego, the
Incorporated Cities of San Diego County,
and the San Diego Unified Port District.
April 13, 1995
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ADMINISTRATIVE RECORD INDEX - VOLUME 22, continued

0468 19 5/19/95 CRWQCB San Diego Region - addressed Tentative Order No. 95-
to San Diego Municipal Co-Permittee or 76 (NPDES Permit No.
Interested Party CA0108758) Waste

Discharge Requirements
for Storm Water and
Urban Runoff from the
County of San Diego, The
Incorporated Cities of
San Diego County, and
the San Diego Unified
Port District.

0544 20    3/8/96 California Regional Water Quality Control Fact Sheet on Waste
Board - Santa Ana Region Discharge Requirements

for the Riverside County
Flood Control and Water
Conservation District, the
County of Riverside, and
the Incorporated cities of
Riverside County within
the Santa Ana Region,
Storm Water Run-off
Management Program,
Order No. 96-30 (NPDES
No. CAS 618033)

0577 21 2/23/96 California Regional Water Quality Control Renewal of Waste
Board Santa Ana Region - Michael J. Discharge Requirements
Adackapara addressed to Ronald J. for the County of Orange,
Novello Orange County Flood

Control District and
Incorporated Cities of
Orange County, Order
96-31, NPDES No. CAS
618030, Area-Wide
Urban Storm Water
Runoff, Orange County
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ADMINISTRATIVE RECORD INDEX - VOLUME 22, continued

0579 22 7/21/95 California Regional Water Quality Control Renewal of Waste
Board Santa Ana Region - Michael J. Discharge Requirements
Adackapara addressed to Robert F. for the County of Orange,
Wingard Orange County Flood

Control District and
Incorporated Cities of
Orange County, Order
95-52, (NPDES No.
CA8000180) Areawide
Urban Storm Water
Runoff, Orange County

0621 23 Sarasota County Permittees - Permit No. NPDES Permit for
FLS000004 Municipal Separate Storm

Sewer Systems

0679       24    2/1/95    United States Environmental Protection    NPDES Permit No.
Agency, Region 10                    AKS052426 - Port of

Anchorage NPDES
Municipal Storm Water
Permit

0716 25 3/17/95 Fact Sheet - Draft
Stormwater Permit
State of Washington - Department of
Ecology
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Volume 23: Guidance Documents

Doc. No. ITEM DATE COMMENTS

0002 1 Dec. 1983 Results of the Nationwide Urban Runoff Program, Executive Summary,
USEPA

0032 2 5/87 Attorney’s General’s Statement for the State National Pollutant
Discharge Elimination System Program and State Pretreatment
Program - State of California Office of the Attorney General May 1987

0207 3 12/7/88 Federal Register Environmental Protection Agency 40 CFR Parts 122,
123, 124, and 504 National Pollutant Discharge Elimination System
Permit Application Regulations for Storm Water Discharges; Proposed
Rule

0281 4 9/22/89 NPDES Memorandum of Agreement Between the USEPA and
CSWRCB

0336 5 11/16/89 Letter from EPA to Regional Board

0340 6 11/16/90 Federal Register Environmental Protection Agency, 40 CFR Parts 122,
123, and 124 National Pollutant Discharge Elimination System Permit
Application Regulations for Storm Water Discharges; Final Rule

0443 7 1/9/91 Memo from E. Donald Elliot, Asst. Adm. & General Counsel, U.S. EPA,
regarding compliance with Water Quality Standard in NPDES Permits
Issued to Municipal Separate Storm Sewers Systems.

0449 8 5/16/91 State of California
State Water Resources Control Board - Order No. WQ 91-03

0509 9 5/16/91 State of California
State Water Resources Control Board - Order No. WQ 91-04

0530 10 June 1992 EPA - Environmental Impacts of Stormwater Discharges: A National
Profile

0575 11 7/1/92 Code of Federal Regulations Part 122

0595 12 Nov. 1992 Guidance Manual For The Preparation Of Part 2 Of The NPDES Permit
Applications For Discharges From Municipal Separate Storm Sewer
System, USEPA
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ADMINISTRATIVE RECORD INDEX - Volume 23, continued

0741 13 12/2/92 Memo addressed to Archie Matthews (Division of Water Quality) from
Elizabeth Jennings, Senior Staff Counsel regarding compliance with
Coverage of State Highways Under Municipal Storm Water Permits

0746 14 4/23/93 Memo addressed to William H. Crooks (Executive Officer) regarding
compliance with Municipal Storm Water For Stockton

0760 15 7/93 USEPA NPDES Storm Water Program Question and Answer Document
Volume 2

0810 16 12/93 Role of Municipalities in the Implementation of State General NPDES
Permits for Storm Water Associated with Industrial Activity from Eugene
Bromley USEPA region 9 to Maryann Jones, SWRCB

0817 17 3/3/94 Memo addressed to Regional Water Board (Executive Officer)
regarding compliance with Transmittal of the Final Storm Water
Compliance Strategy - California Storm Water Compliance and
Enforcement Strategy

0845 18 1/12/94 Memo addressed to Water Management Division Directors Region I - X
regarding compliance with Storm Water Enforcement Strategy

0869 19 4/7/95 Memo addressed to Urban Runoff Task Force regarding compliance
with Non-storm Water Discharges -- Municipal Permits

0877 20 7/9/96 CRWQCB Los Angeles Region - Comparative Cost of the LA County
Storm Water Management Program

0881 21 9/8/94 Memorandum addressed to Storm Water Permit Program Coordinators
- Municipal Storm Water Management Plan Components

0897 22 9/95 EPA - Economic Benefits of Runoff Controls

0914 23 10/3/95 Memo Addressed to Bruce Fujimoto (Division Of Water Quality) from
Elizabeth Jennings of SWRCB regarding Municipal Storm Water
Permits: Compliance With Water Quality Objectives

0917 24 1994 EPA National Water Quality Inventory. 1994 Report to Congress -
Executive Summary

R0027919
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ADMINISTRATIVE RECORD INDEX - Volume 23, continued

0966 25 1/10/96 Memo addressed to Catherine Tyrrell, et al.. from Jorge Leon SWRCB
Senior Staff Counsel regarding legal issues Raised in Draft Storm
Water WDRs/NPDES Permit for LA County, et al.

0970 26 3/25/96 Comparison of Los Angeles County Draft Storm Water Permit with
Similar Permits in Orange and Santa Clara Counties

0980 27 5/96 Liquid Assets: A Summertime Perspective on the Importance of Clean
Water to the Nation’s Economy. USEPA Document No. 800-R-96-002.
(see Table of Contents attached)

1010 28 5/17/96 EPA- Interpretative Policy Memorandum on Re-application
Requirements for Municipal Separate Storm Water Sewer Systems

1014 29 6/10/96 Draft Interim Permittiing Approach For Water Quality-Based Effluent
Limitations In Storm Water Permits
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VOLUME 24: Comments on LA County Storm Water Draft NPDES Permit
Sept. 15, 1995

Doc. No. ITEM DATE FROM COMMENTS/REGARDING
NO.

0002 1 9/27/95 Gary Hildebrand - Los Angeles County Executive Advisory
Department of Public Works Committee Comments on

Draft NPDES Permit -
Attached

0051 2 10/12/95 Memo to Catherine Tyrrell From Gary NPDES Stormwater Permit
Hildebrand Task Schedule - Draft List

of Task Attached

0063 3 11/9/95 County of Los Angeles Department of Comments on the
Public Works letter addressed to September 15, 1995 Draft
Catherine Tyrrell NPDES Stormwater Permit

0125 4 11/9/95 County of Los Angeles Department of Narrative Comments on the
Public Works letter addressed to September 15, 1995 Draft
Catherine Tyrrell NPDES Stormwater Permit

- Revised 11/13/95

0137 5 10/27/95 City of Alhambra Draft of September 15,
1995 NPDES
Permit No. CAS0051654.

0139 6 10/11/95 City of Alhambra Draft of September 15,
1995 NPDES
Permit No. CAS0051654.

0143 7 10/3/95 City of Azusa Comments on the
September 15th Draft
Permit

0146 8 10/31/95 City of Bellflower Comments September 15th
Draft NPDES Permit
CAS0061654

0149 9 10/28/95 Berryman & Henigar Review of Draft NPDEs
Permit

015!       10     12/13/95 Building Industry Association of Southern Proposed Update to
California (BIA)                        NPDES Permit for

Stormwater/Urban Runoff
Discharge
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ADMINISTRATIVE RECORD INDEX - VOLUME 24, continued

0156 11 10/12/95 California Restaurant Association Draft NPDES Permit

0158 12 10/11/95 City of Carson Comments on September
15, 1995 Draft Waste
Discharge Requirements
for Storm Water
Management/Urban Runoff
Discharges Within the
County of Los Angeles
(NPDES No. CAS0061654)

0169 13 09/26/95 City of Covina Letter addressed to Mr.
Frank Kuo of Los Angeles
County Department of
Public Works, Waste
Management Division,
Storm Water Discharge
Program

0173 14 09/26/95 City of Covina Fax attention to Catherine
Tyrrell regarding a letter
address to Mr. Frank Kuo

0182 15 10/12/95 City of Diamond Bar Draft NPDES Permit No.
CAS0061654

0183 16 10/11/95 City of Downey Draft L. A. County
Municipal Storm Water
Discharge Permit

0185 17 10/17/95 City of Duarte NPDES Permit

0187 18 10/12/95 City of El Monte Letter addressed to Mr.
Frank Kuo, County of Los
Angeles, Department of
Public Works Division of
Waste Management

0192 19 10/12/95 City of El Monte, Community Letter addressed to Mr.
Development Department Frank Kuo, County of Los

Angeles, Department of
Public Works Division of
Waste Management

0197 20 10/10/95 City of El Segundo Comments to September
15, 1995 Draft NPDES
Permit
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ADMINISTRATIVE RECORD INDEX - VOLUME 24, continued

0257 21 10/26/95 City of Gardena Draft NPDES Municipal
Permit September 15, 1995

0318 22 10/13/95 City of Glendale Comments on the
September 15th Draft
Permit

0320 23 10/10/95 City of Glendora Comments September 15th
Draft NPDES Permit
CAS0061654

0323 24 10/16/95 City of Hermosa Beach Comments on September
15, 1995 Draft Waste
Discharge Requirements
for Stormwater
Management/Urban Runoff
Discharges Within the
County of Los Angeles
(NPDES No. CAS0061654)

0334 25 10/16/95 City of Lawndale Draft NPDES Permit No.
CAS0061654

0399 26 10/20/95 City of Manhattan Beach Comments on Draft NPDES
Permit (NPDES No.
CAS0051654)

0458 27 10/12/95 City of Monrovia Draft NPDES
Permit/Comments to EAC

0464 28 I O,’~ 2,’~5 Natural Resources Defense Council Thresholds for Triggering

12/07/95
(NRDC) the Urban Runoff Mitigation

Plan Requirement

0545 29 10/17/95 NRDC Response to the EAC’s
Comments on the
September 15, 1995, Draft
Permit

0548 30 10/13/95 NRDC Comments on the
September 15, 1995, Draft
Permit

0531 31 09/26/95 NRDC Comments on the
September 15, 1995, Draft
Permit
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ADMINISTRATIVE RECORD INDEX - VOLUME 24, continued

0537 32 10/16/95 City of Paramount Comments on the
September 15 Draft Permit

0538 33 10/16/95 City of Pomona Proposed Los Angeles
County Storm Water
Discharge Permit
Comments

0564 34 12/01/95 Rutan & Tucker Draft NPDEs Permit No.
CAS0061654

0565 35 10/18/95 Rutan & Tucker Comments to September
15, 1995 NPDES Draft
Permit No. CAS0061654--
Cities of Baldwin Park,
Lawndale, Signal Hill and
West Covina

0575 36 11/01/95 Santa Monica Bay Restoration Project Renewal of the Los
(SMBRP) Angeles County Municipal

Storm Water NPDES
Permit

0577 37 10/25/95 City of San Dimas Draft Municipal N.P.D.E.S
Permit

0582 38 11/01/95 City of Santa Fe Springs Few comments regarding
the latest draft of the
proposed new NPDES
Permit

0584 39 10/12/95 City of San Marino Comments on the
September 15th Draft
NPDES Permit
CAS0061654

0586 40 12/08/95 Sidley & Austin Disk with Monitoring
Program Documents

0587 41 10/17/95 City of Signal Hill Comments September 15th
Draft NPDES Permit
CAS0061654

0590 42 10/03/95 City of South Gate Comments September 15th
Draft NPDES Permit
CAS0061654

0592 43 10/06/95 City of South El Monte Comments - September
15th Draft NPDES Permit
CAS0061654
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ADMINISTRATIVE RECORD INDEX - VOLUME 24, continued

0595 44 10/16/95 City of West Covina Draft NPDES Permit No.
CAS0061654

0597 45 10/11/95 City of West Hollywood Comments on September
15, 1995, Draft Waste
Discharge Requirements
for Storrnwater
Management/Urban Runoff
Discharges within the
County of Los Angeles
(NPDES No. CAS0061654)

0464 46 12/7/95 Transmittal Letter from NRDC to Thresholds for Triggering
Catherine Tyrrell the Urban Runoff Mitigation

Plan

0465 47 12/14/95 Letter from NRDC to Catherine Tyrrell Background Data for URMP
Thresholds

0467 48 12/14/95 Attached: NRDC to Catherine Tyrrelt List of Building Permits
issued by CLA 1994 & 1995

May 19, 1998 90 R0027925



2

3 I, Carlos Ummaga, declare that I am employed by the California Regiom~l Water

4 Quality Control Board, Los Angeles Region (Regional Board) in the capacity of

5 Environmental Specialist Ill. I hereby certify that the documents listed in the Revised

6 Administrative Record Index and in the Administrative Record, Volumes I through Volumes

7 24, as set forth below, are true and correct copies of documents which constitute the

8 Administrative Record on file with the Regional Board regarding the Adoption of Order No.

9 96-054 (NPDES No. CAS614001), Waste Discharge Requirements for Municipal Storm

2- 0 Water and Urban Runoff Discharges within the County of Los Angeles. The volumes are

2-2- listed as follows:

2-2 Volume 1: Los Angeles County Storm Water/Urban Runoff Permit Renewal
Process

2.3
Volume 2: Los Angeles County Storm Water Permit Meetings, Agendas, and

2.4 Schedules

2. 5 Volume 3: Comments on Los Angeles County Storm Water NPDES Permit
December 18, 1995, Draft

Volume 4: Comments on Los Angeles County Storm Water NPDES Permit
~.7 May 15, 1996

2. 8 Volume 5: Comments on Los Angeles County Storm Water NPDES Permit
May 23, 1996

2.9
Volume 6: Los Angeles County Municipal Storm Water Discharge Permit

2 0 Workshop June 18, 1996

2:1. Volume 7: Comments on Los Angeles County Storm Water NPDES Permit
July 5, 1996

22
Volume 8: Summary of Video Tapes

23
Volume 9: Regional Board Correspondence 1996

24
Volume 10: Regional Board Correspondence 1995

Volume 11: Regional Board Correspondence 1990-1994

Volume 12: Water Quality References
27                                                                  " :"

Volume 13: Speaker Cards from the July 15, 1996 Regional Board Hearing
28                                                                                  " ri ..... ~’,’
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:~ Volume 14: Official Transcripts and Sign-in Sheet for July 15, 1996 Regional board
Hearing

2
Volume 15: (Two Binders) Report of Waste Discharge Reapplication

3
Volume 16: MS4 Permits

4
Volume 17: Port of Long Beach Industrial Annual Reports and city of Long Beach

5 Annual Reports

6 Volume 18: Draft Remedial Investigation (RI) Report for West Basin (Site 7) Naval
Station, Long Beach

7
Volume 19: Board Meetings where Los Angeles County Municipal Storm Water

~3 Permit was on Agenda

9 Volume 20: News Clippings

:1.0 Volume 21: Letters Received by the Regional Board concerning the Los Angeles
County Municipal Storm Water Discharge Permit

Volume 22: Background Information and Tentative Storm Water Permit
~.2

Volume 23: Guidance Documents
~.3

Volume 24: Comments on LA County Storm Water Draft NPDES Permit Sept. 15,
3.4

1995

I hereby additionally certify that the Revised Administrative Record Index dated May 19,

1998 is substantively identical to the Index filed with the court on March 2, 1998, except for
3.7

the addition of document page numbers under the column marked "Doc. No." and a different

computer format that resulted in increasing the total page numbers of the Index. No
3.9

documents have been added or deleted nor has their internal order been altered.
20

23.
Executed at Los Angeles, in the County of Los Angeles, this 21st day of May, 1998.

22

ental Specialist III2 5
fl2ALIFORNIA REGIONAL WATER QUALIT~NY

2 6 LCONTROL BOARD, LOS ANGELES REGIO

2"7

28

2. R0027927



CALIFORNIA REGiOn WATER QUALITY CONTROL B .~D--
LOS ANGELES REGION

June 25~ 1990

Hr. T. A. Tidemanson
Director of Public Works
County of Los Angeles
Department of Public Works
900 South Fremont Avenue
A!hambra, California 91803

~FASTE DISCHARGE REQUIREMENTS - S~TER/U~ R~OFF DISC~GE
FOR LOS ~GE~S CO~Y ~ CO-PE~TTEES (~DES PE~IT CA0061654)

Our le~er da~ed June 13, 1990, ~rans~i~ted ~en~atlve waste
discharge retirements for s~o~a~er/urban ~noff discharges for
Los Angeles County.

Pursuan~ ~o Division 7
~ca:d a~ a public hearing held
~en~a~ive retirements, considered all factors in ~he case, and
adopted Order ~o. 90-079 (copy a~ached) relative ~o ~his waste
discharge.    This Order se~es as a pe~it under the National
Pc!lu~anU Discharge Elimina~ion System (~PDES), and e~ires on June
18, 1995. Section 13376 of ~he Califo~ia Wa~er Code re~ires ~ha~
a~ applicauion for a new pe~i~ mus~ be filed
before 5he expiration da~e.

Provisions of ~he pe~i~ are ~o be implemented according ~o ~he
schedule se~ forth in the Order.    We retest that you submit
~aar~erly progress reports on pe~it implementation activities
Your firs~ report is due October 15, 1990.                            "

Please reference all technica!, monitoring, compliance and progress
re~crts to our File No. CI 6948, and address them to the attention-~
of our Technical Support Unit. We would appreciate
not co~ine the reports but would submit each
separate document.

Executive

c:: see attache~ :ailing list
Enclosure
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STATE OF CAI.I~ORNIA
C,’UJFORNIA REGIONAL WATER QUAI.JTY CONTROL BOARD

LOS ANGELES REOION ’ -̄

V
ORDER No. ~

O

WASTE DISC~RG]~ REOD’IREM~’~ L
$TORMWA~ RUNOF~

LOS ANOELES CO~

finds =                                .

"̄ lnslcwoo~ Los ,~gclc~ Man~rtan l~ach, Ran~o PaI~s Verde~ l~dondo
Beach, RolRng I~l~ Estst~, Rot~g ~ Santa Monka, Torran~ W~t
Hollj~vc~d, and Wcstlake V’fl/ag~ has submitted ¯ report of wasm dischar/~¢dl~ .
0’~PDF-.$ permit applicatfoa) dated Match .lS, 1~1 .for/ssuancc ofwaste. dlschm.ge requirements for the Cou~ of :Los Angeles. and othe~ ~tie~

into ~atcr bodic3 f~ ~ ~ CounW. Tim ~ty Of tbe~ d~l~arg~
varies considerably and is aft’~ by land u:se~ ba~ hydro~osy and geology,,
season, and the f.rcqucncy and duraffon of ~orm events. The �onsfftucnts
of concern and sig~ificancc in the~ di~l~ges arc: ~otal and fccal coliform            ~’~
and en~crococd bacteria, total smpended solid~ biochemical oD,gen demand,           ~,~
o~ and grease., heavy metals, nu~ent~ polych.Ior/na~ed b~phenyl.~ pob, o/�ll�
aromatic hydroca~bom, pc~cidcs and. l~erbickfc~, and

- hydrocarbons, petroleum
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CA0061654

3. The objective of thLt permit .it to develop a timely, compreher~tve, and cost.
~ effective stormwater pollution control program to minimize pollutants in

urban runoff/stormwater discharges to water bodie~ in Los Angeles County.

¯ Due to the complexity and networking of’ drainage fac~itics within and
tributgry to I.~ Ange]~ County, the e.ounty and adjacent area.~ discharging
storm water Into Los Angele~ County are divided and priorithzed Into f’we
drainage basim for the Implementation of’ the permit. The owners/operators
of all facilitiea impacting stormwater quality will be ultimately a party to
the~e wa, te discharge requirement.,. The County of Los Angelel together
with the citie, identified above~ the In~tia] pa~e, filing for the system.wide
permit, are ’Permitteea’, with the County of L~ Angeles ~ the ’l~rine|pal
Permittee’ and the rest ~ ’Co-Permftte~: All other citie, and remgnized
entities such ~ Ca]trant, �oIlege/university
agriculturld are~,, real ~tate d~’velopments and waste d~potal facilities
ident~t’ied in this Order, are de~’grmted ’Co..Participants: A ’co-Part~dpant’
will be n ’Co-Permittee’ upon becoming &n active party to the permlL

Attachments I a~nd 2 show, respex:~ely, the list of cities and a partial lLtt of
entities d~gnated a~ ~-Partic~pa~tt for this permit. The list of entities will
be reded a~ nee.etsaty.. ¯

$. ~e county of I~ Angele.t,
o erati       ’         ..      ,                                ,            m the

[/ 7-..=:.., ,,,~ m= -~euon trod authority to re,~uir,. .......... ,--0 ....
~ an,or cntiti~ to become ’Co-Pertained’e,� or
\,~ disc~. ........ ~       ,,,~=n mulv]at,IBl storr~wat~r

....... "-X "°""’~= p=rnuts, pursuant to 40 CV-R ~22.26 (.)...

respons~Ie /’or genera] administration of this Order, and coordinating
cooperation by ’Co-Permittee.s; including but not limited to the
implementation of Iota] self-moMtoring programs and Best Management
Practices, and the prepara:ion and submittal
Order.

?. Los Angeles County obtains its authority to :

- contro! pollutants |n stormwater discharge
* proh~it illegal discharges and control spill~
- require �omplian~ and carry out |nspectio~
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CA0061654

of drainage facilities in the County of Los Angeles from Ihe Los Angel~
County F|ood Control Ac~ and various county ordinances which address
|ndustr~a] wastes and wasm discharges within the unincorporated areas of
Los Angele~ County and contrac! cities. ’Co-Permittecs’ with the status of
incorporated citie~ have various forms of legal authority in place, such as
charters, State Code provisions for General Law cities, city ordinance.s and
=pplic~ble portions of Municipal Cod~s and the State Water Code, to
regulate =tormwaterAu.ban runoff discharge.,t.

8. The division and priork~ti0n of Los Angeles County and adjacent are.as
into five drainage bashu for program implementation are baud on
hydro]oglca.1 charac~.eristlcs of the watersheds, perceived Importance and
beneEcial us~ of wate.r bodies, and the existence of an adequate
/nfrasu-ucture for program implementattcm. The five drainage basins are :

I : ,~nta.MonI~ My Dr~nage Basin

II : Upstream Los Angeles River Drainage .Basin, to and
including Sycamore Canyon Channel (San F©rnando

III Upper ,San Gabriel River (San Gabriel VaIIey) Drainage

~ IV : ’ Lower Los Angeles P-dve~ Drainage Basin

...... V : Lower San Gabriel River Drainage Basin; and Santa

Attachment 3 shova a map of Los Angeles County with the bounda+,y
delineations of lhe five drainage basins.

A~tachment 4 =bows Co-Parl;dpant cities in Los Angeles County (and
respective popu~atlon.s).

[ IVot~ Det~lled n~l~ of tee Los Angdes Coun+y ~torm drain +Ts~em whl~
delinm~lom of draln~ge b~si~u ~r¢ ~.’all~ble for rP, eIew ~I ~h¢ Reglon~! Board
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CA0061654
9. A number of studies on ~orn~vatcr/urban runoff po]l~tion in the permit      .:

areas has been conducted by agencies such ~ the City of Los Angeles, the
Southern California Coastal Water Research Project and the Southern
California Association of Govem~enL~. T~ese studies indicate
stormwaterhtrban ~noff contn’botes si~cantIy to the deterioration of the
quality of water bodies in Los Angelu County.

O
The University of California at Los Angele,~ under the sponsorship of the
Santa Mordca Bay Restoration Project, is currently compiling and

Lgurl:~g data and inforr~tton on stormwater/urban runoff d~harges for
the Santa Monica Bay, watcnhed.

10. The L~ Angeles ~oanty Department of PubIi¢ Works has an active s~h’face
water quality moaitoring pr.ogram la the permit area, comprising twenty.

-’,eight monitoring stations located at pr~pal .itorm drains and water

J ...conservation fac~’l~tie..t. The Surface Water Quality Monitoring Progra~ "compris~ the collection and anab, sis of dry weather water samples for
genei-~l minerah, pesticides, total petrolearn hydrocarboag heavy metals and
bacteria (total and fecal coliform, KF nreptococd and ent.erocoed). Volatile      "
orgaaic coastituents are tested semi-armaa.lly at sele~:ted statioN. Stormwater
nJnoff is monitored three to four timesannually at ~venty-one statior~ for
minerals, pesticides, hea~ metals (total and dissolved), bacteria, total and
or~rtic suspended solids, oi] and grea.~ biochen~cal oxygen demand, total

~ organic carbon and volat~e o~
U1L The Los Angeles County Department of Public Works and some �~ties hav~
~’~on-going actiHdes that reduee tlormwater/urban runoff pollutant loads.

These act.~tie.s include l:~"icklic catch-basin �lcan~g and street sweeping,
public-information-on-proper disposal of household haza~ous ~vaste,-lnd
emergency respo~es to reports of ~legal dumping, illicit disposal, illegal
connections, and industrial waste spills. The Los Angeles County Department
of Public Works al~so participates and coordinates action with local, State,
and Federal agencies responding to spilLs and illegal dumping reports that
threaten surface wate~

12. "/’he Regiona! Board carrently regulates industrial process and point souree
non-process wastew~ter and ztorn~vater discharges to storm drain tystems
through NPDES permits. Point r, ource discharg~ including storrawater will
continue to be regulated by the Regiorml Board. An information ~tcm will
be ~eveloped and maintained to update pollutant ioading~ to d~ignated
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drainage facHitles and water bodie.t from permitted point source discharges.

13. The Slate Water Resources Control Board (State Board) adopted a Water
Quality Control Policy for the Enclosed Bays and F~tuaries of California on~ May 16, 1974. The policy provides that the discharge of industrial process

Vwaters to enclosed bays and estuade.s shall be proh~ited. Storm water and
urban runoff are not considered industrial process waters for th.� purp0,e of

O
that policy.

14. The State Board adopted a revised Water Quality Control Plan for Ocean

Lwaters of Califorr~a (Ocean Plan) on March 22, 1990, which amended the ,
Pian adopted on September 22, 1~,8. The Plan contains water quaUty
objectives for the coastal waters of Odifornla.

15. The Regional Board adopted a re.vised Water Ou’ality Control .Plan for the
Los Angel~ River Ba~ (Badn PI~) ~ November 27, 1978..The B~in
Plan incorporates the Ocean Plan, and contains water quality obJectiv~ for
the basin, including the beneficial ~ of water bodie.t.

16. The beneficial m~ of water bodies ~ Los Angeles County and their
tn’butary strear~ include contact water recreation, non.contact wamr
recreation, wildl~f¢ l~bitat, preservation of rare and endangered sped~s, -marine habitat, estuarine habhat, fish =dgration, fish spawning, /ndunrial
service and process supply, agricultural water supply, sheL1/’~sh had’vesting, ~’
navigation, comme~ial and sport fishing, and groundwmer r, charge.

"K’~ 17. Section 405 of the Water Quality Act of lg87 added Se~on 402~p) to the
Clean Water Act of 1972 to re.quire the Environmental Protentlon Agency
(EPA’)-to-~tab-Ih~-fibn~ for stormwater/urban runoff discharge under
the National Pollutant Discharge Elimination S~tem (NPDP.S).

18. The Federal Clean Water Act shows EPA to de]agate |t~ N’PDE$ l~rmhti~g
authority to States with an approved environmental regulatory program.
The State of California it one of the delegated States. The Porter-Cologne
Act (State Water Code) authorlz~ the State Board, through it, Regional
Boards, to regulate mad control the discharge of pollutant, into waters of the
state mad tn’butades thereto.

19. Although Water Code Section 132~3 (a) requires that wa.,te discharge ~,,~#requiremenu i~ued by Regional Boar~ ahall include provisior~ to
implement water quality ba, ed objectives, numerical water quality ~tandard~
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are not provided in this Order. Infonnatiot~ /s not m,ai]able to establ~sh
appropriate numerical limits, ~nd determine locations where permlttces shall
be made accountable. The re~ufrerncnts /n this O~der will provide the
necessary information while concurrently achieving rcductlons in pollutant
loads to water bodies from stormwaterlurban runoff d~scharges. Numerical
water quali~/objectives will be developed by Board staff for consideration
in the permit renewal process and UtYIL~ed for the evaluation of Best
Management Practices.

20. Due to the s~gnhqcance of the Los Angeles County Stormwater/Urban
Runoff Program, the Regional Born-d, in rr.c~gr~don of the need for public
involvement and pan{dpation in the development and/mplementation of an
effective program ~ conduct at a mLn~nurn an annual workshop, prior to
appro~ng plans submittal by Pen~tte~ to ~oI~! comments and to Lnform
the public of the progre~ of the program. Comments presented ~ be
referred to Los Angeles County t~r response.

21. Stormwater/urban runoff discharges to drainage fac~He,,s that cross County
¯ boundaries and Regional Board jurtsd~ons, and wl’dch are regulated under
NPDES permi~ are the regulatory respons~iUty of those agencies itsu|ng
the permi~

22.
The issuance of wane d~schas’ge requirements for this discharge is exemptfrom the provisions of the Calgornia Environmental Quality Act (CEQA);
Chapter 3 (commencing with Section 21100) of Di,,’Ls~on 13 of the Public
Resources Code in’accordance with Water Code Section 13389.

.The Board has not~i~ed the Pern~tlees and Interested agencies and persons of Its Intent
.,    --to-is~e-----w-~t-~-~i~c~arge reqmrements for th~s di.scha~ge and has pr0Hded them with an

opportuniD, to ~ubmit their written viev~ and recommendation.t,

The Board, in a l~ublic l~ear~ng, heard and considered all commenu pertaining.to the
discharge and to the tentative requ|remen~.

This Order shall serve, as a National PoIIutant Discharge ElJ’mfn~tion System permit
pursuant to Section 402 of the Federal Clean Water Act, or amendments thereto, and
shall take effect at the end of ten days from the date of its adopHon provided the
Regional Admin~trator, EPA, has no objections.

IT IS HEREBY ORDERED that the Permittees, in order to meet the provisions.Contained in Division 7 of the Califoraia Water Code az::l regulations adopted thereundcr~
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CA0061654

The Prlndpal.Permlttee, in the submltttl of the workplaa to the F.zet~tlve ofrlc=l.,
shaU dr.moastrate that public ~put !~ ~ obtlIne,~.

2.1.10 Documentation that each Perrn~ttee, indMdually and/or Jointly,
through the establishment of
uu’lity, pos~essez adequate legal authority to operate and manage
stormw~ter/urban runoff quality management programs,..and/or plato
to obtain the necessary leg~d authority to regulate illegal dischargez
and ~Hcit disposal practices into storm drains~ and to prosecute
v~olator~.

3.0 ]~EOU;REMEN’r~. YF-AIt

3.1 For each Drainage Badn, pre~re and submit to’the Regional Board, for
approval by the Execute OII:icer;owith~ 24 months of the starting date of
cornpl~ance, according to the schedule trader LI:

3.1.1 A mor~toring program bas=d on the approved workplan..This
prosram shall be designed

o    detect accurately t~e corts~Ituents and parameters of concern,
in discharges indicated in the work-plan, and to Identify their
posst’ble ~oure,.ca

o    identify illegal dbchargcn and/or locations of t’llic|t d~pasal

"̄~ f~ to be a/5)roved I~ the

3.1.2’ Plan with uhedule of tmp~ementa~on for additional BMPz, judged
appropr~ale for e~ch city or ctraI~ge
residential, commercial and indu.stria] sites to the maximum extent

Bo~h strocturtl and non-structural
$t~n~ard. E.umple~ of ,,on4tru~ural znezsurcs int.lude cstch b~la cleaning, street
rwe~-plng and publf~ education, w~il~ �ontroh tuc~
13r~t flush ~|v~’~lo~, gyauy lwale~ and porou.5 pavements
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.4.0 REQUIRE~.~ . YEAR 3 -

4.1 For each D~inage ~ subn~t ~o the Regional Board, ~n 36 mon~ .....
of ~e s~n~g date of ~mp~ a~or~g to ~e sch~ulc under I.~ ~e

4.1.1 E~den~ of ~t~fa~o~ p~ of ~plemen~tion of plan ~d
schedule for ~ s~on B~J ~d additional B~

4.1.3 .. Ev~den~ of Jmp]em~m~on end pfo~e~ of me~ur~ ~ ~n~o]

$.1 ~is Order ~iru on June l~ 1~$.

5.2 ~e Pe~ilte~ s~ll ~e a re~ of ~ ~charge ~O~), not later              i
Ihan 1~ daD ~fore the ~t~on dat~ ~ application for re~ssuan~ of

butWastenotd~schargebe l~itedr~uiremenm~ the foll~ re~ of ~te discharge thaH include
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5.2.1 Summary of the resulu of the monitoring program.

5.2.2 Summary of BMP~ impleme.nted and evaluations of their
effectiveneu. ¯

5.2.3 Summary of procedures implemented to dete~l illegal dL~harge~ and
disposal pracdc.es and an evaluation of their effectivene.tt.

5.2.4 Summary of measures implemented to �ontro! pollutant~ in
runoff from construction dies and an evaluation of their effectiveness.

5.2.5 Evaluation of the need for additional
structural control m~_ /

5.2.5 Proposed plan of rmrm~ter~urban runoff .quality managem©nt
activities that will be undertaken during the term of the next perm/t.

I, Robert P. Ghirelli, Exe~tive
is a full, tru~, and correc~ copy of an ~rder adopted by the California

Reg~ona!1990. Water Quality Control Board,... L~ Angeles Region, on June 18,

-

ROBERT P. GHIP, HLI~
Executive Of ¢¢r                           -,

:’
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~ (AND POPULATIONS) TRIBUTARY TO DRAINAGE BASIJqS

O
~oum Hilb I~.~30 ’ Rancho Palos Ver~es 46,000

Llk-verly Hills 34,000 Rc4oncio 2¢a~ 64,700~ulvcr City 40,950 P~ng Hills 2,090El Segundo L5,750 RoBing Hilb F..,sI.~I~ 7,~75Hermota lkach 19.750 .~tata Moaka
Inglewood 1(~.~0 Thoustad OakJ I04,~30Los Angeles 3,400,.q30 TVrrance 142,2~Manhattan ikach 3&300 Wes~ Hollywood 3~,400

Burbank 93,800 Olea~tle 166.100Hidden Hills 1,950 Los ~nt, eks 3.310,057San Venffiado ~0,’~0 ."

~, AJhamb~ 74,900 ,~’�~dl~ 49,100Azusa 38.250 Baldwin Pazk 63.300Bradbuty 930 C~ttemont 36J50 I~ICoviaa 43,250 DLsmond Bat 74,120Duane 21,350 El Monm
Olcadora 47,400 In~usuy._. -" 370.._

~ Irw’indale 1.230 La C~na~ b"]inu’id~e
-- La Habra Heights 5,450 ~ Pueate 33,.q50

~I:" Lt Vcrae 30,$00 Monmvia 34.000Montebcllo / ~ Monterey Park 64.600
Pasadena 137..200 Pomo,- 119.000Rosemead 47,700 San Dlmas 3Z,$00" San Gabriel 34.900 San Madno 13,~X)Sicrra Madre 11,250 S~uth ~1 Monte 18,700Sou[h Pasadena 24,500 Te.~ple City 31,900Walnut 26.400 West Covina 94,200

."
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==-- CITY OF LONG BEACH
~1!~11 OFFK~ (~ THE CITY MANAGER

C~

Ju~ 8. 1993

Hr. T. A. Tidemanson
Oirector of Public .orks RECEIVED
County of Los Angeles
P.O. BOX I460 JUN 1 0 1993
A1 hambra. CA. 91802-1460

SUB,.1ECT: LETTER OF INTENT TO PARTICIPATE AS CO.PERMITTEE
O~P~NTO~RJ~J~gO~LS

IN NPDE.S PERMIT NO, CA0061654 - C16948

Dear Mr. Tidemanson:
This letter will serve as our Letter of Intent to participate as a Co-Permittee in
the NPDES Permit No. CA0061654. Th~ City Council at ~ts meeting on June t, 1993.
has authorized the City Hanager to execute this Letter of Intent to participate as                 I~-
a Co.Permittee. City engineering staff has been directed to work with Los Angeles
County staff in meeting the Permit requirements.

It is understood that this Letter of Intent does not bind the City to the Permit
Implementation Agreement and terms and conditions thereof. The City’s later
becoming a party to the Permit Implementation Agreement will require City Council
Approval.

Further correspondence concerning the Permit should be addressed to our City
Engineer. Mr, Edward T. Putz.

Sincerely, . ¯

. IJCITY HANAGER

~-28 ~’~

cc: Regional Water Ouallty Control Board - Los Angeles Region

U

¯
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STATE OF CALIFOrNIA----ENVIRONMENTAl PI~OTE~"TION AGENCY P~ WILSON,

.~M~’EREY PARK CA

F/~X~ (213) 26~.7400

August 8, 1994

Ms. Barbara Mufloz
City of Long Beach
333 W. Ocean Blvd. 9th Floor
Long Beach, CA 90802-4664

LOS ANGELES COITNTY AREAoW’II)E NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM MUNICIPAL
(NPDE$ NO. CA0061654, CI 6948)

The Los Angeles Regional Water Quality Conu’ol Board adopted NPDES Mur~cipal Storm Water
Discharge Permit No. CA0061654 (Order No. 90°079) on June 18, 1990. The City of Long
Beach (City) is a Co-Permittee under this permit, with Los Angeles County being Principal
Permittee. This Permit has certain requirements which include data gathering and reporting. The
County of Los Angeles has historically processed information f~om the Co-Permittees and made
subsequent submittals to this Board on behalf of the Co-Permittees. This NPDES Permit will
expire on June 18, 1995. By December 18, 1994, the County of Los Angeles will prepare and
submit to this Board a Report of Waste Discharge (ROWD). This is essentially a Permit renewal
application. The County, however, is dependent upon each individual Co-Permittee submitting
certain information. County of Los Angeles and Regional Board staff have cooperatively
produced a mandatory questionnaire which all Co-Permittees must complete and remm to this
Board, and to Sorin Alexanian, at the Department of Regional Planning, Hall of Records, 320
West Temple Street, Room 1356, Los Angeles, CA 90012. The written questionnaire and
accompanying computer disketle were mailed to your agency on June 28, 1994. The date by
which the County of Los Angeles needed the questionnaire and diskette was July 18, 1994.

The completed questionnaire and diskette are requested pursuant to §13267 of the California
Water Code and must be submitted to this Board and the County Regional Planning Department,
no later than August 15, 1994. Your delay may jeopardize the compliance status of your agency
and other Co-Permittees under this stormwater program.

If you have any questions regarding this letter or any permit requirements please contact Carlos
Urrunaga at (213) 266-7598 of my staff, or contact Sorin Alexanian or Lee S~ark a~ the County
of Los Angeles at (213) 974-6425.

ROBERT P. GHIRELI-~D. Env.
Executive Officer

cc: Frank Kuo, County of Los Angeles, Department of Public Works, Waste Management
Division
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Honorable Beverly O’Neill, Mayor
City of Long Beach
333 W Ocean BI
Long Beach CA 90802-4664

RENEWAL OF THE MUNICIPAL/URBAN RUNOFF NATIONAL POLLUTANT
DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT FOR LOS ANGELES
COUNTY AND CO-PERMITTEES (CA0061654, Board Order No. 90-079)

Your City has been participating as a Co-permittee under the Board Order No. 90-079, Waste
Discharge Requirements for Stormwater/Urban Runoff Discharge for Los Angeles County and
Co-permittees for over four years. The Regional Board commends the efforts made by the
Cities and Los Angeles County Department of Public Works in implementing the Storm
Water Program. The current five-year permit will expire on June 18, 1995, and will be
replaced by a revised watershed-based permit to be issued by this Regional Board. We urge
you and your City to continue your support for the goals of this program by providing a
letter of intent to participate as a Co-permit’tee to the Los Angeles County Department of
Public Works, the Principal Permirtee (see attached sample of letter of intent). This should be
done in advance of the County’s application for permit renewal, due to this Board by
December 21, 1994.

There are many advantages to continuing participation in the Storm Water Program as a Co-
permit’tee to the Los Angeles County Storm Water Permit. The County has assumed much of
the responsibilities of assembling the documentation required by the permit and submitting
completed packages to the Regional Board, they are doing water quality monitoring on a
system-wide basis, and they evaluate the progress of management practice implementation
and their effectiveness. Under State and Federal Regulations, your City is designated as a
discharger through a large and/or medium municipal separate storm sewer system. The
Regional Board may issue permits for municipal separate storm sewers that are designated
under Federal regulations (40 CFR 122.26(a)(l)(v)) on a system-wide basis, jurisdiction-wide
basis, watershed basis or other appropriate basis, or may issue permits for individual
discharges. Without the City’s participation under this program, the City would be
responsible for all program elements, including submittal of the Report of Waste Discharge
(the permit application) and the $10,000 application fee, semi-annual and annual reporting of
progress to the Regional Board, monitoring of the City’s collection system and discharge
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City of Long Beach
Page 2

points, the development of management practices to meet the definition of "Maximum Extent
Practicable", and the analysis of effectiveness of program elements. Additionally, the
Regional Board exercises enforcement actions for non-participation with all elements of the
program.

As mentioned, the new permits issued to cities within the Los Angeles County system will be
developed on a watershed basis. This will allow further cost savings by concentrating on the
problems of your particular watershed. Management practices that, under the existing perndl,
have been applied county-wide may not be necessary for the protection of an individual
receiving water body.

Thank you for your continued cooperation in achieving the goals of the Storm Water
Program. If your have any questions regarding the Storm Water Program or the permit
renewal process, please call me at (213) 266-7510, or have your staff conlact Mark Pumford
of the Storm Water Unit at (213) 266-7596.

ROBERT P. GHIRELLI, D.Env.
Executive Officer

co: Gary Hildebrand, Los Angeles County Department of Public Works
Barbara Mufioz, Department of Public Works, City of Long Beach

R0027950



’~’ ~ ROLLING HILLS ESTATES

Mr, Frank Kuo
Los Angeles CounW
Dept, of Public Wor~
900 S. Fremont Aven~
Alhambra, CA 91802-1460

Dear Mr. Kuo:

Please consider this le~er as the CRy of Rolling Hills Estates’ Notice of Intent to

pa~lci~ate as
with you and the Los Angeles County Depa~ment of Public Works staff, and if you

need fu~her information, do not hesitate to contact me.

~S~uel R, Wi=e
Assistant City Manager

SRW:e=
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STAT~ OF ~ALIFORNIA.~h~V1RON~ENTAL I~OTECT~ON AGEN~

CALIFORNIA REGIONAL WATER QUALI~ CONTROL BOARD
LOS ANGELES REGION

~ TER~ PARK, ~ 917~21~
~3)

~AX: (213) 2~7~

J~u~ 4, 1995

Mr. Jim Noyes
County of Los Angeles
Department of Public Works
900 South Fremont Avenue
Alhambra, CA 91803-1331

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM lVIUNICIPAL STORM
WATER DISCHARGE PERMIT (NPDES No. CA0061654, CI File No. 6948)

Under Title 40 of the Code Federal Regulations 122.21(d)(2), a National Pollutant Discharge
Elimination System permit renewal application must be submitted to the permitting authority 180
days prior to the current permit expiration date. On December 21, 1994, this Regional Water
Quality Control Board received the County of Los Angeles and Co-Permittees’ NPDES renewal
application package consisting of eight volumes. However, the appropriate fees were not
received. Included in the submittal were six Storm Water Management Plans for six distinct
watershed management areas including the:

1. Santa Monica Bay - Malibu Creek and other Rural Areas;
2. Santa Monica Bay - Ballona Creek and other Urban Areas;
3. Dominguez Channel/Los Angeles Harbor Drainage;
4. Los Angeles River,
5. San Gabriel River, and the
6. Santa Clara River.

The six Storm Water Management Plans are separate Municipal Storm Water Discharge Permit
Applications. It is this Regional Board’s intent to issue six distinct Municipal Storm Water
Discharge Permits at the June 12, 1995, Regional Board meeting. Under Title 23, California
Code of Regulations, Section 2200, the annual permit fee for an NPDES area-wide urban storm
water discharge permit is $10,000 for populations greater than 100,000. The approriate fee due
to the State Water Resources Control Board is $60,000.
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Mr. Jim Noyes                                                                          I"~"
Page 2 V

If you should have any questions in regards to this letter, please call me at (213) 266-7510 or
have your staff call Carlos M. Urrunaga at (213) 266-7598.

L
ROBERT P. GHIRELLI,
Executive Officer

1
cc: Jorge Le6n, Office of the Chief Counsel, State Water Resources Control Board

Gary Hildebrand, Department of Public Works, County of Los Angeles

n
u
n/ U

R0027953



STATE Of CAI.IFORNIA.~NVIROhlMENTAI. I1~OTECI1ON AGEN~’Y

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION 1"

i~r1 CENTRE PLAZA oltr~)NTEREY PARK, CA 91754-21$6
,,dl 3) 266-7500                                                                                                                                            ~’~
FAX: (213) 266-7600

January 13, 1995

Jim Noycs
County of Los Ang~l~s
Department of Public Wofl~
900 South Fremont Avenue
Alhambra, CA 91803-1331

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM MUNICIPAL
STORM WATER DISCHARGE PERMIT, NPDES RENEWAL APPLICATION
LETTER OF RECEIPT (NPDES No. CA0061654, CI File No. 6948)

Under Title 40 of the Code Federal Regulations 122.21 (d)(2), a National Pollutant Discharge
Elimination System permit ren~al application must be submitted to the permitting authority
180 days prior to the current permit expiration date. On December 21, 1994, this Regional
Water Quality Control Board r~eived the County of Los Angeles and Co-Permittees’ NPDES
permit renewal application package consisting of eight volumes of the Report of Waste
Discharge (ROWD). Included in the ROWD were six distinct Storm Water Management
Plans (SWMPs) for the six watershed management arras:

1. Santo Monica Bay - Malibu Creek and other Rural Are, as;
2. Santa Monica Bay - Ballona Creek and other Urban Areas;
3. Domingu~z Channel/Los Angeles Harbor Drainage Areas;
4. Los Angeles Rive.r,    _ _
5. San Gabriel Rive~, and,
6. Santa Clara Rive~.

Based upon our initial review, the ROWD is deemed acceptable as the permit renewal
application. However, the SWMPs, in particular those for the Santa Monica Bay Watershed
Management Areas, need additional information to serve as the core provisions for permit
renewal.

The Santa Monica Bay SWMPs do not adequately incorporate what has previously been
learned either in the current municipal storm water discharge permit or through the Santa
Monica Bay Restoration Project, a National Estuary Program established under Section 320
the Federal Clean Water Act.
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Jim Noyes
Page 2

Therefore, it is our intent to prepar~ six (6) municipal storm water permits that will be based
on your submitted ROWD. It is also our intent that the permits for the Santa Monica Bay

include an accelerated implementation schedule to reflect theirWatershedManagementAreas
lead in the staggered phasing of the current permit. We also plan to work with a core group
of agencies representing the Co-Permittees and several environmental groups to determine
what additional requirements and/or provisions will be incorporated into the dratt permits to
supplement the information in the two SWMPs for the Santa Moniea Bay. Based upon the
Santa Moniea Bay experience, additional permit conditions which supplement the other
SWMPs for the remaining areas will be developed. These additional draft permit conditions
will then be distributed to the public, the Executive Advisory Committee, and the other Co-
Permittees for review and comments. A schedule is under development.

If you should have any questions in regards to this matter, please call me at (213) 266-7515
or have your staff call Carlos M. Urrunaga at (213) 266-7598.

CATHERINE TYILRELL
Assistant Executive Officer

ee: Jorge Le6n, Office of the Chief Counsel, State Water Resources Control Board
Catherine Kuhlman, United States Environmental Protection Agency, Region IX
Gary Hildebrand, Department of Public Works, County of Los Angeles



STAT~ OF CAIII~C~NIA~NVIRO~IMENTAt p~OTECTION AG~N~

CALIFORNIA REGIONAL WATER QUALI~ CONTROL BOARD
~OS ANGELES REGION

M~TER~ PARK. ~ 917~21~

F&X: (213)

February 14, 1

Mr. James Noyes, Deputy Director
Department of Public Works
County of Los Angeles ]
P. O. Box 1460
Alhambra, CA 91802-1460 .’

DRAFT NPDES PERMIT FOR STORMWATER MANAGEMENT/URBAN RUNOFF
DISCHARGES WITHIN MALIBU CREEK WATERSHED

As previously agreed upon, enclosed is the first preliminary draft that staff has
prepared for the renewal stormwater permit for the Malibu Watershed. This first draft
has not yet received full management review at the Board but is being provided to you
so that we can receive your input early in our development process.

Any comments or concerns that you may have would be appreciated in writing so that
there will not be any misunderstanding as to your comment.

If you have any questions, please call me at (213) 266-7510 or have your staff call
Mark Pumford at (213) 266-7596.

ROBERT P. GHIRELLI, D.Env.
Executive Officer

enclosure
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State of California
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, LOS ANGELES REGION"

ORDER NO. 95-XXX

WASTE DISCHARGE REQUIREMENTS
FOR

STORMWATER MANAGEMENT/URBAN RUNOFFDISCHARGES
WITHIN THE MALIBU CREEK AND OTHER RURAL AR.EAS WATERSHEDSANTA MONICA BAY L,.o~ ~,~O~LES co

(NPDES NO. CAS~,~\ X

The California Regional Water Quality Control Boar s ’ .finds:

\
\

9.

! February 10, 1995
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WASTE DISCHARGE REQUIREMENTS FOR STORMWATER CASXXXXXX
MANAGEMENT/URBAN RUNOFF DISCHARGES
MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

The Board has notified the interested agencies and persons of its intent to adopt waste discharge requirements
for the discharge of municipal stormwater/urban runoff and has provided them with an opportunity to submit
their written views and recommendations.

The Board, in a public hearing, heard and considered all comments pertaining to the tentative waste discharge
requirements.

This Order shall serve as a National Pollutant Discharge ElimiEa~on/System (NPDES) Permit pursuant to
Section 402 of the federal Clean Water Act, or amendments ~.~. ~b, and shall take effect at the end of ten

r, USEPA, has no objecUons.(10) days from the date of its adoption provided the Regig~aia)>Admiriis~r~to " ’

IT IS HE1LEBY ORDERED that the County of Los An~!~fC.,6"unty of Ventura, the Cities of Agoura Hills,
Calabasas, Malibu, and Westlake Village, and ~.Califor’?ri~a Department of Transportation, in order to meet
the provisions contained in Division 7 of the F~de, and regulations adopted thereunder, and
the provisions of the Federal Clean Water Act~ and guidelines adopted thereunder, shall
comply with the following for the within the Malibu Creek and Other Rural
Areas watershed:

A.

ToBe

B.

To Be Determined

1. The Discharger shall demonstrate compliance with Discharge Prohibitions A.1 and A.2, and
Receiving Water Limitations B.1, B.2, and B.3, through the timely implementation of control
measures and other actions to reduce pollutants in the discharge as proposed in the Plan. The
Discharger shall implement the thirteen baseline BMPs, in addition to all others proposed in the
ROWD. As such, the Plan submitted by the Discharger is an integral and enforceable component
of this Order. Any subsequent modifications, revisions, or amendments must be approved by the
Executive Officer of the Regional Board. Each of the Co-Permirtees need only to comply with the
permit conditions (including Discharge Prohibitions A.I, A.2, and A.3, and Receiving Water
Limitations B.1, B.2, and B.3) applicable to discharges from the municipal separate storm drains for
which they are operators.

2. The Discharger shall implement the Plan as proposed for the Malibu Creek watershed area:

1. PROGRAM MANAGEMENT

A. ~rincipal Permittee

2 February 10, 1995
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~, ASTE DISCHARGE REQUIREMENTS FOR STORMWATER CASXXXXXX
MANAGEMENT/URBAN RUNOFF DISCHARGES
MALIBU CREEk’, AND OTHER RURAL AREAS WATERSHED

1. The County of Los Angeles is designated as the Principal Permittee.

2. The Principal Permittee shall:

a. Coordinate permit activities and co-chair the area-wide Executive Advisory
Commitlee and the. Watershed Management Committees;

b. Provide personnel and fiscal resourcesA~.,r~the development of the stormwater
management plans and their modif~aff’,on;

c. Provide technical and admini~vve s~, for both the Executive Advisory
and Watershed Managem~/~mmittees~\\,

d. Implement watershed wat’~r~ .op~y monitoring programs;

e. Provide the resources to complete annual reports with
evaluations data and BMP effectiveness;

receiving water impact assessment program;

ensure consistency among permittee legal authorities
program.

implementation of stormwater quality management activities of
\\~regiona] significance, including public outreach and education, pollution

~,’~r/e,~ion, waste minimization, and other similar actions.i. "~,~ordinate the implementation of pilot projects to evaluate BMP
appropriateness, target pollutant sources, and assess special programs
effectiveness;

j. Provide the Personnel or fiscal resources to perform an annual program audit,
internal or externally directed, of the extent of compliance by all permit~ees
in the stormwater program;

k. Coordinate the establishment of a regional reliable funding mechanism to
support the storm water program;

I. Assume, on notice, any other responsibilities deemed necessary by the
Executive Officer for the successful management of the storm water program;
and,

m. Meet all the responsibilities outlined below for a Co-Permittee.

Bo~

I. The other cities and agencies are designated as Co-Permittees.

February I0, 1995
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WASTE DISCHARGE REQUIREMENTS FOR STORMWATER CASXXXXXX
MANAGEMENT/URBAN RUNOFF DISCHARGES

(’~ 4~ MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

V2. Each Co.Permittee under the stormwater management plan shall:

a. Participate in the development and amendment of the stormwater management()
plan;

b. Implement the stormwater management plan within their jurisdictional
system they own and operate;

c. Provide in a timely manner all needed by the Principal Permittee
for completing the annual

d. Implement within their ional bounXd~’ie.s programs to monitor, identi~ ,,~
and eliminate illegal dischh’~s/illicit dumping.

C. Agency Coordination

1. The Principal Permiuee shall coordinate its s~orm water
mana agencies within their respective political
jurisdicti< Community Public Relations, Community Economic ~ ......

2. develop the institutional framework to address
~ance. construction, redevelopment, and other activities performed~",S \    city as Public Works, Parks and Recreation, Planning, and Public

\,,O~ed         Works (POTWs). These city agencies shall need to pa.nicipate
i~the~p/lariping and implementation of relevant Plan program areas.

D. Executive\/’A~visory Committee

1. An area-wide Executive Advisory Committee (EAC) shall be established and shall
consist of a representative of the County of Los Angeles, as Chair, and two
representative Co-Permittees from each of the six watersheds.

2. The Co-Permittees shall select two (2) representatives to be on the EAC.

3. The Regional Board recognizes that the EAC assumes no responsibility for the
adequacy or inadequacy of any individual city’s efforts and is not viewed as the
responsible agency in this sense.

4. The EAC’s main role is to facilitate programs within the six watershed and to
enhance consistency among all of the programs.

5. Additional responsibilities of the EAC are:

a. Making recommendations on area-wide issues to each of the Watershed
Management Committees;

February I O, 1995
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WASTE DISCHARGE REQUIREMENTS FOR STORMWATER                       CASXXXXXX
MANAGEMENTfURBAN RUNOFF DISCHARGES
MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

b. Reviewing the stormwater management plans as developed by each Watershed
Management Committee and provide direction and guidance on the plans for
consideration by the Watershed Management Committees;

c. Assessing the consistency of all area-wide BMPs;

d. Preparing and forwarding unified subr0ittals to the Regional Board upon
receipt of information and materials by the Watershed Management
Committee in compliance with Pt uirements;

�. Scheduling and coordinatir correspondence to allow for
communication between the Regional Board; and

f. Acting as liaison between rmittees and the Regional Board on Permit
issues as well as,d~’ed lice among the Co-Permittees.

E.

I. A Watersl~M’~me ,mmittee (WMC)shall be established and shall consist
of a repr~s~tativ~’~..T~~~ Got~nty of Los Angeles, who shall serve as Co-Chair, one
representa’Rv~ "a~l~. ~’6f the Co-Permittees within the watershed, and a
re~gesg.n~tiCt, ~ the _PU’b’lic acceptable to the Executive Officer of the Regional

2. "~te WMC/shall be responsible for.",\
a. \\~ishing goals and objectives for the watershed;
b. Preparing any revisions to the Stormwater Management Plan for the watershed

(This includes the development of all chapter ~mponents of the Plan);

c. Assessing the effectiveness of the Stormwater Management Plan and making
appropriate changes;

d. Preparing the semi-annual progress reports and annual reports on Permit
activities within the watershed for submittal to the Regional Board -- a draft
of the annual report shall be circulated to each Co-Permit~ee and the Executive
Advisory Committee for their review and comments prior to submittal to the
Regional Board; and

e. Enhancing the implementation of this Order and the Stormwater Management
Plan within the Malibu Creek and Other Rural Areas watershed.

F. Watershed Management Subcommittees

I. Subcommittees will be established where needed as determined by the WMC an~or
the EAC.
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2. The Subcommittees will be focused on specific program areas and can provide more
specific oversight on the development, implementation, and evaluation of selected
program areas.

3. The subcommittees shall be scheduled to meet on a routine basis.

O. Institutional Arrangements

1. The Principal Permittee and Co-Permine, e~ gfiall be responsible for their agency
compliance with this Order//~-’~/’"~"\\,--

2. An implementation agreement s~e drafted ~ .offnally detailing the responsibilities

of the Principal Permitlee and ~, (C .o-P.~ittees. "f’he agreement would also addres,s
the funding of various, watershee~-~l’~’dctivities. .such as plan development, annual
evaluation and reponlrlg~a~d monl,t61~ng.

3. As the Plan is more ~i~y’~,,~ek~N~the" "" ~ WMC shall coordinate with special
agencies and ~’gll’k:ts th~t~(~’e~te and/or perform activities addressed u~.der
different~~" the PI~. This coordination shall attempt to ensure that meir

\.,,,/./ N:%~
a/~-’FIaxaraXous~ateria’l~-- Any overlap of waste regulations, household hazardous

~///"~itsle~r~a~ms and!or industrial inspections shall be recognized and addressed
"~,~\ in re~nc~tb the w"-" ~ " " atershed program.

~.~X\Health/]Depanments -- Inspections of restaurants and other food handling

\e~fishments shall be coordinated with the Co-Permittees.
c. Transportation -- Local municipalities have limited authority over motor

vehicle usage and regional transportation planning. Where feasible, plan
development and implementation will be coordinated with local transportation
agencies.

d. Parks and Recreation -- Landscape maintenance activities at public-owned
parks shall be reviewed as pan of additional plan development to ensure the
use of proper management measures.

Abatement Districts - Coordination shall be done for mosquitoe. Mosquito
abatement programs to avoid adverse impact on the quality of
stormwater/urban runoff.

f. Water Districts -- Activities with regards to the Water Districts activities shall
be reviewed and, when feasible, comply with the watershed program
regulations and requirements.

g. Fire Departments

6 February 10, 1995
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h. Others -- Other entities, both private and public which have major land
holdings and/or authorities that impact the quality of stormwater/urban runoff
shall be identified by the Co-Permittees for possible inclusion in this Order.

H. Fiscal Resources

Each Permittee shall develop a budget for implementing~its portion of the Plan. A complete
budget for the Plan shall be produced upon con)p~on of development for all Plan
components by December 1996. An annual budg~hd]l be provided the Regional Board by
July 15 of each year for the coming fiscal year., !get shall provide information such
as funding sources, staff resources, cost sharing arrangements. The
budgets shall ensure that there is ade ;~ .for storm water management
programs.

I. Area-Wide Resources -A~mple~ this Order and the Plan, the Permittees may
elect to jointly fund a ~r certain BMPs, such as Public Education,
that are area-wide in including budgets and cost per
agency, shal

2. Cir Permittee shall develop a budget detailing the cost
of im tnd Plan activities within its jurisdiction. Special

to assist in funding special studies and/or BMPs.

1. Th~4,~l~fiuthority that was r~uired of each Permittee under Order No. 90-0"/9
shall b6ntinue in effect.

2. A plan for identifying any additional legal authorities needed by
~ be determined by July 1, 1995.

¯ ~-~ 3. By January 1, 1996, each Co-Permittee shall have the legal authority as specified
\. ~ under 40 CFR Section 122.26(d)(2)(i) and each Co-Permittee shall certify to the

~ .~ Regional Board by that date that it has satisfied the requirements of 40 CFR Section
"- 122.26(d)(2)(i).

4. The Co-Permittees shall exercise their legal authority and require compliance with
this Order and the Plan within its jurisdiction.

5. Each Co-Permitlee shall exercise its legal authority insuring that good housekeeping
for all land-uses be promoted and/or required.

6. Additionally, the legal authority shall allow the Co-Permitlees to:

a. Enforce against illegal disposal and illicit connections;
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b. Require the control of constr~ction site runoff with enforcement provisions;
and

c. Set requirements for upgrading storm water management at redevelopment
sites.

I1. ILLICIT DISCHARGES             //~

1. The Discharger shall develop and/k~b]’ernen],an,,effective program to ide.nti,fy .ar~.d
eliminate illicit connections b~rq)ecember 1, "’t995. A consistent watersnea-wmeconcept shall be developed ~. ~ve.s~i~,~te illic.i~N~or~.e.c!ions to ~e storm dr.aaitne

system. Based on the results’~$di.,�t~ screening aet~vlt~es,, or~omer .ap.prop.,n,.a:e.
information which indi’ea~es an ge6. of reasonable potential ot containing m~ctt
connections, detection w up~p~eedures shall be followed. Priority may be
established to focus on and allow for a cost-effective approach
to eliminate

2. The the Permittees to identify and eliminate illicit
minimum, the following:

i. !ach Co-Permirtee shall rank areas within the watershed to be inspected
\\~ ,’ ,for illicit connections. This ranking of priority areas shall be completed

x,x~,~-/by November 30, 1995.

ii. Field screening, map research, and land use investigation activities shall
be done initially to identify potential problem areas.

iii. Public outreach efforts shall be undertaken to inform citizens in the area
about the problem.

iv. Enforcement action shall be taken to terminate such illegal connections.

,/v. More detailed and sophisticated techniques such as televised inspection

~ and dye testing shall only be used in special situations, as needed.

vi. Each Co-Permittee shall complete inspections of their facilities for illicit
connections by June 1, 1996.

b. System Inspections

i. In smaller systems where the storm drain goes into several pumping
stations, a regular inspection of the pumping stations for, among other
things, evidence of illicit discharges shall be implemented.

8 February 10, i 995

R0027964



WASTE DISCHARGE REQUIREMENTS FOR STORMWATER CASXXXXXX
MANAGEMENT/URBAN RUNOFF DISCHARGES
MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

ii. Co-Permittees shall effectively search for illicit connections even in the
smaller systems.

iii. In larger and more complex systems, a program of field screening shall
be used.

iv. Evidence of pollution shall be and prioritized.

v. The storm drain alignment to suspect illegal discharges shall
be investigated for illicit If a discharge can be traced to

" ity sha~,be investigated to identify where
exactlya particularthe facility, coming ~/f~ .and to stop the discharge.

-I ~\~i.
All open channels ~spected for evidence of illegal discharges

/.,~,.~
by open channel inspections shall also collect

. information lischarges from underground drains for use
~ ~"’ in e’rgCound drain inspections.

c. Public

shall continue to operate a "hotline" 800 telephone
fox public to call and report illicit connections.

B.

ee  J,, ,m ,emeo 
connections b~y\ .’~..ember 1, 1995. If the spill/dumping is within an unincorporated area or
within a contrarf city, the County shall go out and commence clean up. If it is within an
incorporated city, the City is responsible for cleanup and the City shall then advise the
County about sufficient cleanup.

C. Public Outreach

I. The Permittees shall develop an area wide educational and reporting system along
with prompt response procedures by December 1995.

2. The Permittees shall continue to develop programs to promote, publicize, and
facilitate public reporting of illegal discharges and dumping.

D. System Surveillance

i. By December 1, 1995, the Co-Permittees shall develop and implement systematic
surveillance programs which shall include, but not limited to. regular inspections of
vacant facilities, street use inspections to detect illegal discharges and dumping into
the street system.

2. Caltrans shall continue its system surveillance program which involves investigation
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idcntification ~d remediafion for h~dous waste ~d debris dum~d on excess
l~d p~cels.

E. ~ill Response

The cleanup ~d disposal of h~dous materials will be by ~e Health H~dous1.
Materials Division of the Los Angeles County Fire Dep~ent or o~er local
h~rdous materials agency.

2. For non-h~dous materials, ~e l~ncies shall coordinate clemup md
dis~sal md shall attempt to id~¢md pr0~cute ~e violators. Cooperation
~ong all agencies ~11 be ne~ allow f0r~ompt aclion md joint effort to".

3. All Co-Pe~iaees         lo~ofiV agaimt illegd d~ping activities.

F. Complaint Response

All Co-Pe~i~ees~a~lish ~ replant response proced~e by August 15, 1995. A
queerly s~m~ ~all ~"s~i~to

O. Coord~ii6h’~ Alt~ative ~sal

1. ( ~y J~ua~ I,, 1~, the Co-Pe~i.ees shall establish a pubhc outreach progr~ tha
x~H info~ ~e public of the locations ~d/or schedules for Household H~dous
W~tection_~ progr~s ~at the Co-Perigees shall implement.

H~dous Wastes ~d ~e recycling of oil, ~tifree~, gl~s, pl~ic, md o~er
materials to prevent ~e impro~r dis~s~ of such materials to ~e sto~ drai~ge
system.

H. ~eponing

Incidents involving a h~dous matefi~ entering ~e ~o~ ~ain system
by the responsible pa~y, or, if not ~o~, ~e res~nding agency, to the Regional Bo~d.
Complaints received ~ou~ ~e Co~-~de or I~al ciw hoflines shill be ~cked
~poned to ~e Regionfl Bo~d.

I. Enforcement

Each Co-Pe~ittee shall ~e enforcement actions against illegal dumping t~ough state laws
and local ordinances. ~e enforcement actions shall be t~en by municipal agents by issue
citations, notice of violations, cede ~d desist orders, or even m~e ~esm de,rids on ~e
ty~ of violation ~d the code provisions
enforcement tools used by ~e Pe~ittees shall ~ ~ffo~ed by the Principal Perigee.
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J. Coordination With State Non-stormwater Permits

l. Quarterly, the Principal Permittee shall obtain an updated list of NPDES Permits
issued by the Regional Board in order to characterize the nature of the existing non-
storm discharges in the receiving waters within the watershed. This will help in
determining unexpected discharge during dry weather and to allow enforcement
actions to focus on illegal dumping activities.

2. The Principal Permittee shall coordinate’ agencies to ensure
that requirements imposed by the., do not conflict with stormwater
regulations. Req, ~lement stormwater regulations.
Coordination with these agenci .tP mini’r~izg overlapping investigations and
result in a more efficient use< Any"e~a~flict in requirements of other
environmental programs/agen~ be reported immediately to the Regional
Board for ruling as ta"~hich take precedence. A watershed wide
concept shall be 1, 1995. These agencies, include but are
not limited to:

a. Call: )f Fish and Game

b. Subs~nces Control

Commission

Environmental Protection Agency

K.
By December 1, 1995, a list of non-stormwater discharges that can be allowed to discharge
into the Waters of the State shall be developed by the Executive Advisory Committee and
submitted to the Regional Board for approval by the Executive Officer. This list shall contain
non-storm water discharges and preferred/required methods for disposal.

L. A~rot~riate Manaoement Practices

The Co-Permittees shall develop BMPs for watershed-wide implementation. These BMPs
shall include but not be limited to waste management from: horse riding areas, and livestock
stabling and corral areas.

Ill.    PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES

A. identification of Sources

1. Each Permittee shall develop and implement a program that focuses on the
identification and control of storm water pollutant discharges from
industrial/commercial facilities within their jurisdiction. This program shall provide

1 i February 10, 1995
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for the inspection of a facility’s compliance with storm water regulations, as well as
general outreach for all facilities that are potential industrial and commercial
dischargers.

The Co-Permittees shall develop a database listing industries by four digit SIC codes
which shall be updated annually. Much of the required information is already
available tl~ough other environmental and requirements (i.e.,
pretreatment programs, occupational heal licensing, conditional use
permits, fire department disclosure rec industrial waste permits, NPDES
permits, etc.). The database shall in

a, Facility owner’s name, number;

b. Site address, telephone contact person;

c. Latitude and

d. Closest

e.

~pact runoff discharges;

might impact runoff discharges; and

information deemed necessary.

3. By          31, 1995, the co-Permittees shall design a pollutant source
identification program to identify significant pollutant sources (ie., parking lots,
industrial activities, underground disposal systems, etc.), so that remedial action can
be undertaken to reduce any significant impacts so identified. It shall focus on
monitoring very small areas (ie., less than .five acres) where a specific and/or
interrelated set of pollutant generating activities are occurring. Its objective is to
provide data for selecting BMPs for specific activities rather than characterizing
discharges for long-term pollutant loading estimates.

1. Sources identified as a categorical industry regulated by the USEPA will be grouped
by the Co-Permittees into a categorical listing of industries. The categorical list
provides an organized overview of the target facilities that, based on land use,
operation, and activities, could potentially contribute significant amounts of
pollutants into storm water runoff. Some of the industrial categories regulated by
the USEPA include, but not limited to:

¯ Aluminum Forming ¯ Metal Finishing
¯ Asbestos Manufacturing ¯ Metal Molding

12 February 10, 1995
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¯ Batlery Manufacturing & Casting
¯ Canned & Preserved ¯ Oil & Gas

Fruits & Vegetables ¯ Organic Chemicals
¯ Cement Processing & Plastics &
¯ Copper Forming Synthetic fiben
¯ Electroplating ¯ Paint Formulating
¯ Glass Manufacturing * Pesti~:ides
¯ Grain Mills ¯ P~s/~ti~ Molding
¯ Machinery Manufacturing /_&~, Forming

& Rebuilding ¯ ~t~’b~ Manufacturing
¯ Soap & Detergent ,~::~,~ Sug~,..~ocessingManufacturing       ~. ~.:.~.,,e~Textil~l~ls

2. Industrial and commercial fa.ci]~.ntified as pollutant sources shall be ranked
in order of priority fca"~Icyeloprr~;.~L, of management measures by November 17,
1995. Facilities consh$~ be’t~.~’h priority are those whose operations and
activities are determind~.,to~.~’~_:iah~ contribute the most significant pollutant
impacts to. ~.~ater ~:~::.~g:~,gdditionally, those sites which have received
Notices o_.f,~j6lat~*~ for tt::ir sewer connections shall also be ranked for inspection
purposeS(:~:~ach. _~, ’ .~t~.’,e shall develop and implement a program to identifythose specific s tes which  nder regulation may
~u~. d"~ i’~ve a Stax~ Industrial Activities Storm Water Discharge Permit. An

//’~rgpectib~cl~ ’Ie shall also be developed and inspections begin by January 1,
N,R,996. ThC:high~,:,~ ranking facilities and areas identified with the highest impact

"~fia!i be in~cted at least once during the term of this permit. A random inspection
sbl~l,ule_/~! be developed for facilities not normally visited by the Permittee and
siva p iority.

3. Each year the Co-Permittees shall evaluate the results of the monitoring program,
the illicit discharge investigation program, and other available information , to
identify’ likely sources of specific pollutants. The annual report to the Regional
Board shall recommend a strategy for pollutant source identification during the
following year, including specific sites and/or activities to be monitored.

1. Specific urban runoff control programs for major potential pollution sources shall
be implemented by March 1996. Within these programs storm water pollution
control measures shall be developed for various pollutant sources. The control
program shall target areas and activities with potential substantial pollutant loadings
and shall initially focus on the development of source control measures. As
information is collected under the pollutant source identification program regarding
specific pollutant sources, specific control measures, including structural, shall be
evaluated as to their effectiveness in ad~essing these sources.

2. Source control programs shall include, but not limited to:

! 3 February 10, 1995
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a Source minimization; ¯

b. Education;

c. Site design alternatives (ie. roof over fueling stations and carwash slab,
provide spill containment curb around stored material, etc.); and

d. Good housekeeping practices.

3. Treatment control programs shall

a. Oil/water separators remove one specific
group of contaminants: grease. However, separators
should also remove s and settleable solids.

b. Infiltration - A in which the majority of the runoff from
small storms is " rather than discharged to a surface
water include: ponds, vaults, trenches, dry wells,

grids.

c. has a permanent water pool to u~at incoming storm

Wetlands - Constructed wetlands have a significant percentage of
covered by wetland vegetation.

e. ,filters - Biofilters are of two types: swale and s~p. A swale is a
vegetated channel that treats concentrated flow. A strip treats sheet flow and
is placed parallel to the contributing surface.

f. Emended Detention Basins - Extended detention basins are dry between
storms. During a storm the basin fills. A bottom outlet releases the s~orm
water slowly to provide time for sediments to settle.

g. Media Filtration - Consists of a settling basin followed by a filter. The most
common filter media is sand; some use peat/sand mixture.

h. Multiple Systems - Multiple systems are a combination of two or more of the
preceding controls in series.

3. The programs shall include a description of the measures already implemented,
effectiveness results (if available), measures implementable in a short time period,
time schedules for implementation, and shall specify who will implement the
proposed control measures. Shall also describe any studies and pilot projects the
Permiuees intend to develop for the measures proposed for implementation and
effectiveness assessment protocols.

14 February I0, 1995
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Do Ou~each

A general outreach program for all facilities that are potential industrial and
commercial dischargers shall be set up watershed-wide by the Watershed
Management Committee to provide specific guidance in complying with the storm
water program by January 1, 1996. It shall also inform and remind all potential
commercial and industrial dischargers of thei~obligations under the storm water

2. Subcommittees, as needed, shall b~,-.e~3b~’~hed to develop specific outreach
materials for industrial and ¢omm~.~l eate~gq~te.s and specific activities that are
identified as high priority prior_~.~.he Managei~..t, Committee providing specificguidance by January 1, 1996.~

¯

I. Each Permittee may pections for the storm water programo,  o,e
separate p~,~. andre, on the needs of the Permittee. The Co-Penmttees shal!
impleme~d’acility/~s.~...ct~:~t.,s of auto repair shops, auto body shops, auto parts ancl
accessor~"~c_"~o.~:¢r~d,;~’stations, tr~ck maintenance and wash yards, and
~ ~."~ords sh~’I’ be kept to determine how many auto repair shops, auto

~ ~-~a~"~arts and accessory shops, gasoline sta¢ions, truck maintenance and
�~.’.~as]~ y~ ~,~_¢m~:~staurants are in the watersheds and within each Co-Permitlees

2. Th~e~ ~fncy of inspection of facilities shall be pdoritized based on the operation
and c’at~ .,orization of the facility. The purpose of these inspections is to ensure that
facilities are in full compliance with the storm water regulations and to ensure that
conu’ol measures are being implemented so as to prevent pollutants from entering
the storm drainage system.

3. All inspectors shall be trained adequately to recognize and alleviate potential or
actual storm water quality problems and activities, and begin inspections for the
deterioration of the storm drain system and illegal/improper connections by
December 22, 1995.

4. Training programs shall be developed through the Watershed Management
Committee and possibly specific Permittees for use by all Permittees by November
17, 1995.

5. Procedures for the identification, investigation, enforcement, and prosecution to the
full extent of a jurisdiction’s legal authority shall be developed by November 17,
1995.

Inspectors shall have a uniform checklist to use as guidance and reference
throughout an inspection. It may also serve as a general guide for the public,
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providing information about the requirements necessary to comply with the storm
water regulations.

7. The inspection program shall be implemented by January l, 1996. The frequency
of inspections shall be scheduled according to the type of operation and the
categorization of the facility. Re-inspections shall be performed until the facility is
in compliance with storm water re

8. Inspectors shall report on all to and/or violating the local storm
water ordinance to the local tandard reporting procedures shall
be developed by January 1, 1! -~f Notices of Violation shall be
prepared for the Executive Report.

9. Individual Permittee of the reports may result in the need for
follow-up procedures or legal action, provided the jurisdiction
has the adequate legal l~v~. Follow-up procedures shall be developed
to insure a by January 1, 1996.

F.
In program, the Permittees may consider the
devel( such as clean business incentive programs that may offer
more and commercial sources. Optional measures such as these

March 1996. The program(s) may be patterned after the Cities of
Palo Alto.

I. Development of training programs for induswial storm water inspection staff shall
be completed by November 30, 1995. Inspectors who visit industrial and
commercial facilities shall be adequately trained to determine compliance with the
storm water regulations and educate the facilities about the requirements of the
program. In addition, they should be able to recognize and handle immediate
problems as they are encountered, during an inspection; and inspect for the
deterioration of the storm drain system and illegal/improper connections. Citation
training shall be necessary for inspectors in agencies that have the citation authority.

2. By March 31, 1996, all employees of the Permittees shall be trained in the storm
water regulations so that they will abide by the regulations in the course of their
work. Also they need to be able to recognize and distingaish between legal and
illegal activity so as to administer the proper protocol in handling the situation.
This program shall be expanded to include new employees and transfers.

1. A Memorandum of Understanding (MOU) may be used to formalize the agreement
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~een m~cip~ifies ~d ~ Region~ Bo~d on ind~ ~mpli~ pro~
issues.

2. ~ MOU mong ~1 I~M agencies may also ~ n~ded to e~e c~ration
~een ~1 ~e ag~cies.

3. ~e need for ~d ~ific requi~men~ for would
u~n completion of development of~e progr~ by M~ch 30,
1996.

"4. ~e MOU may                             ~een ~e Pe~i~ee~ ~d ~e
Region~ Bo~d.
requ~.

IV. PROGRAM RE~ NEW DEVELOPMENT AND
~DE~LOP~NT

I. A ~all
to

~l
req~remen~ ~uld

3.               effom ~o~d

4. Wate~hed protection ~licies s~l be adopted by ~e Pe~iRees w~ch con~ol l~d-
~e ~in ~e wate~h~.

5. Buffer ~nes ~jacent to ~mifive habim~ shall

6. Additions shall ~ m~e to
for i~ti~ s~di~ to di~ly msess ~lenti~ sto~water q~i~ ~pac~.

7. Pe~iaees sh~] d~elop pr~ed~es ~co~mting ~e co,ideation of ~tenti~
water q~i~ ~p~ts, hclud~g erosion md sedimentation, d~ng ~e e~ly ~ges
of ~e pl~ng p~ ~ ~t ~ese issues ~ll ~ addressed ~fore subs~fi~
inves~ents ~ engineering md design have been made. Since
~quire ~e ~view ~d approval of a sile/p]ot pl~ or development d~ngs p~or
to issumce of a building ~it, no buildin~demolition ~it shall
u~ess ~e cons~ctio~demolition site is covered by a S~te Cons~ction Activities
Sto~ Water Disch~ge Pe~i~ if ~e site is subject to a State Pe~it.

8. Pe~iaees shall requi~ discussion of sto~water issues in my new, revised,
~ended, or chmged Gene~ Plm.

17 Febr~ar~ !0. 1995
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9. Permiuees that utilize Master Plans shall require discussion of stormwater issues in
any new, revised, amended, or changed Master Plan.

January 31, 1996, the Permittees shall begin integrating ston’nwater managementBy
into capital improvement programs.

11. Each Co-Permittee shall implement procedures integrate stormwater management
considerations with existing plarming/dew mechanisms applicable to it’s
unique jurisdictional considerations by 30, 1996.

1. A watershed-wide concept to ivities shall be
developed by December 31,

2. Programs to reduce activities shall include, as a

a. Ero.~

b. requirements; ~nd

\ checklist would encourage possible streamlining.

Inspection schedules will depend upon existing practices. It may be
desirable to have several schedules, depending upon the types of
activities/permits and/or the timing of activities.

iii. A standardized reporting format shall be developed to allow for
consistency among all jurisdictions.

iv. A format shall be developed to do follow-up inspections on problem
facilities by December 3 l, 1995.

v. Frequency of inspections will greatly depend on the land use, potential
problems, and the degree of non-compliance of each facility.

3. A log of inspections of construction sites shall be kept by each Co-Permit~ee. At
minimum, the following shall be included:

a. Summary of observations;

b. Whether the site has a State storm water discharge permit;

c. Site size;
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d. Whether the site has a s~orm water pollution prevention plan (SWPPP); and

e. Whether the SWPPP is adequate.

4. An agreement between the Regional_ __B°ard/~.:;.,. and Co-Permittees may be used to
¯ enhance compliance of construction site BMPs. The need for such an agreement

shall be evaluated. If found to be desirable,                        .an agreement shall be developed by

5. The RegionalBoard will          forward ~6t" Intent filed for the State General
Construction Activities Storrnwaty.,’~9~rmit "~any inspections and enforcement
actions taken, to the Permittee,~Q/~at this ir~.’~ation can be available to local
municipal construction site in~’~.~tors _.~;.~ert thereof any specific concerns on the

1. A watershed-~,¢onc~ ~me consistency in local permit~ shall be

Sto wa’   co r-,,ted into exi i g

A watershed v~fe staff training program shall be implemented by October 1995.

l. Development Layout Stormwater Controls

a. These control measures shall be incorporated in the initial planning phase of
any project.

program shall be implemented by June 30, 1996.b. A watershed-wide

2. Water quality concerns shall be incorporated into the site layout and design (ie.
maximize pervious areas, minimize directly connected impervious areas, etc.) and/or
treatment control measures.

3. Well trained personnel shall be assigned to design, install, and maintain BMPs.

The applicability of various post construction t~atment control BMPs for use in new
development shall b~ evaluated through the use of pilot studies and examiru~tion of
studies done on treatment control measures by other agencies.
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5. The effectiveness of various post construction treatment BMPs shall be evaluated
through pilot studies which could include elements such as:

a. Pre- and post- storm event inspections;

b. Water quality monitoring;

c. Record keeping to document de,fi~.~x~m          the BMPs; and

6. The feasibility of retrofitting e~i’ng ~lopmen~cith treatment control measures
shall be evaluated. However, th~z~tiveness of a treatment control measure vs.
its cost must be fully ~~x,,.,. ~~ted ph.’oi~to considering its use as a retrofit measure.

Jurisdictions within the .’r~b~eed to insure that BMPs incorporated into
a private~i~d            -~op~ maintained. Deed restrictions, covenants,

7. condition

~.,.2C&R) could be used to direct such requirements and

8. ~s shall’~nsure that contractors, during construction, properly install
.~/..-~post’X-~tr’~,on BMPs and that any maintenance that may be necessary during

9~a,,e~~are conflicts between regulations of other Federal, State, or local
ager~d the stormwater program, clarification of these regulations should be
directed ~Io the various responsible regulatory agencies for resolution. For regulatory
conflict caused by local regulations, efforts shall be taken to resolve them within the
agencies. Input from other local, state, and federal agencies should be incorporated
into a ~nodification of current standards.

V. PUBLIC AGENCY REQUIREMENTS

A. Examination of Exis~in_~ Activities

By September 30, 1995, the Permirtees shall develop and begin implementation of a program
to examine their existing activities and measures to reduce the impact on stormwater quality
from their operations.

B.
1. Sewage spills must not be allowed to ente~ the storm drain.

2. Control procedures for identi~ing, repairing, and remediating ~ewer blockages,
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infiltration, inflow, and wet weather overflows from the sewers to the storm drain
system shall be implemented to protect stormwater quality by August 1, 1995.
These procedures shall include, but are not limited to, quick field response to
overflows, follow-up testing, and complaint investigation.

3. The Co-Permittees shall rank storm drains for possible dry-weather diversion to
POTWs where appropriate. The ranking shall completed by December 1, 1995.

4. If sewage spills occur, they must be and collected for proper disposal.
Individual Permittees may need their sewage overflow response
procedures.

5. By December 1, 1995, the . ins field personnel shall have
procedural training for field sampling, smoke/dye testing, and TV
inspection, properly investigate any suspect connections
or cross connections

1. control measures at these facilities and develop
a plan the measures to be implemented.

2. Prevention Plans (SWPPP)

shall develop and implement a SWPPP for each of the their
yards and fueling/storage a~eas by January 1996.

b. BMPs to be implemented must be pan of a comprehensive plan designed
to address the various pollutant sources at each corporate yard. To achieve
this goal, the Co-Perrnirtees shall first identify the potential pollution sources
and who is responsible for implementing the storm water management
measures.

c. Based on the facility type, management practices and schedule of
implementation shall be developed. BMPs that can be used to improve the
quality of runoff include, but are not limited to:

i. Housekeeping practices;

ii. Material storage control;

iii. Vehicle leak and spill control; and

iv. Illegal dumping cont~l.

3. Loading/Unioading of Materials
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a. Co-Permittee employees or contractors who handle potentially harmful
materials shall be trained in good housekeeping practices to prevent or reduce
the discharge of pollutants to storm water from outdoor loading/unloading of
materials. Materials spilled, leaked or lost during loading/unloading may
collect in the soil or on other surfaces and be carried away by runoff or when
the ar~ is cleaned.

b. Applicable BMPs shall be selected the following four factors:

i. Eliminating exposure of rainfall;

ii. Preventing

iii. Checking for leaks; and

iv. Containing,,

4. Material

a. A loped to prevent or reduce the discharge of pollutants
to container storage areas using measures such as:

ng safeguards against accidental releases;

containment;

Conducting regular inspections; and

iv. Training employees in standard operating procedures and spill cleanup
techniques as part of the SWPPP.

b. Employee education is paramount for successful implementation. Employees
shall be trained in emergency spill cleanup procedures.

c. To limit the possibility of storm water pollution, containers used to store
dangerous waste or other liquids shall be kept inside the building unless this
is impractical due to site constraints.

d. Storage of reactive, ignitible, or flammable liquids must comply with the fire
and California OSHA codes. Practices such as placing containers in a
designated area shall be employed to enhance such requirements.

5. Vehicle and Equipment Washing and Maintenance

a. For Co-Permittees that wash vehicles or pieces of equipment on-site, it shall
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be performed in a designated area equipped with an oil/water separator.

b. The sumps and separators shall be maintained/cleaned at least every 90 days
and prior to anticipated rainfall.

c. Vehicle or equipment maintenance is significant source of storm
water pollution. Parts are cleaned 31vents. Many of these cleaners are
harmful and must be disposed o waste. Appropriate BMPs to
be implemented axe:

i. Waste reduction;

ii. Use of

iii. Recycling;

iv.

6. Waste

is possible by tracking waste generation, ~mrage, and disl~al;
~d disposal through source reduction; and preventing

and management areas.

1. Fertilizers/Pesticides

a. Municipal facilities shall develop writlen controls on the application of
pesticides, herbicides, and fertilizers by December 1, 1995. Controls shall
include:

i. List of approved pesticides and selected use;

ii. Product and appli~tion information for

iii. Equipment use and maintenance procedures; and

iv. Record keeping..

b. Employees shall be educated about enviroru-nentally sensitive alternative
products by using information developed by various public agencies and other
environmental organizations.
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c. Improper storage of fertilizers and pesticides can lead to potential groundwater,
soil, and stormwater contamination. To prevent or reduce their impact on
stormwater pollution, material storage areas shall be designed and maintained
to reduce exposure to storm water. The following BMPs can help to achieve
this goal:

on paved surfaces;
\

ii. Use secondary
\~

iii. Minimize storage~ of ha,’~ous raaterialsl

arly.

2. Facility Management

into the storm drains untreated.

sloped for wash water collection.

is not discharged to the sanitary or process waste sewer, or to
the outlet shall be equipped with an oil/water separator or

\"\\XX. other, , systems.
/ J

d.’~"l’f~d/scape maintenance involves the use of pesticides .and fertilizers, ensure
~fproper use of these materials to reduce the risk of their loss to storm water.

e. Whenever possible, retain or plant native vegetation to reduce water, fertilizer,
and pesticide needs.

f. Integrated pest management shall be employed where appropriate.

g. The Park Departments shall also establish a schedule for irrigation and
fertilization to ensure that:

i.    No chemicals are applied during the wet season: and,

ii. Over watering shall no lead to discharge of water that contains
contaiminants.

h. The chemicals will be carried from the site by the next storm if they are
appliedduringthe wet season.

i. Over-watering leads to discharge of water that may have become contaminated
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with nutrients and pesticides.

j. Storm water from parking lots may contain undesirable concentrations of oil,
grease, suspended particulates, and metals, as well as the petroleum byproducts
of engine combustion. Maintenance BMPs to be implemented include periodic¯sweeping and cleaning catch basms./~,,~

k. The drainage of commercial/mt~@ip~lswimming pool water shall only be
discharge under separate Wa~(~ischa~g~ Requirements.

//
1. The potential for recycl~,,~e of/s~3immingX9.~l drainage water for irrigation

of lawns and landscapes’~.2~ifivestigated by April 1, 1996.

m. Swimming pool ~"~r"ha..ckw~sl~,..waters may not be discharged to the storm
drain, but should bd~alh~to’se~le and then disposed to the sanitary sewer.
Other.p/oss~e al~,~(~sures would be to use the backwash for
irriga/ti6/n<Sr~ .spos~ ~n a ~lm area.

n. Wit~k~’so.~ ’a.nSr"0"-’~’~’,sl~aces within the wa, ershed and the recent fires and.
/- suh,se~luent/mud t%~s, it is essential that the Co-Permirtees develop a protocol

,//~io’-,beXv,irb~oNmodify fire regulation practices and weed abatement programs to
( ,( redu~\ero~n and fire hazards.

E. Storm’~rain S~tem O~eration and Manaoement

Identification of storm drain ownership shall be completed by June 1, 1996.

2. Inlet Maintenance

a. BMPs for effective catch basin cleaning include,but are not limited to, the
following:

i. All basins should be cleaned annually prior to the onset of the rainy
season (October 1);

ii. Clean catch basins in known problem areas more frequently to remove
sediments and debris accumulated during the dry weather months;

iii. Keep records of the number of catch basins cleaned; and

iv. Track the amount of waste collected.
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b. All Co-perrnittees shall develop a priority list of drains and pump houses
requiring cleaning.

3. Drain Maintenance

a. Material clogging storm drains cannot%~lischarged into drains. It shall be
disposed of properly.            / .--

b. Open channel storm drains clea.ReK, at least annually prior to the rainy
season (October 1). \ \

c. Problem areas shall be frequently as needed.

"sd. Channels shall alsa.be.mon’itoXred during the rainy season for any debn
buildup and clean~

4. Waste

Excessive w.a’.s~c,"hui.~ .1~.’1,~..Crease the capacity of the channe!, it is,,the,refore ,c.mcial
to reduc, e-po|l~t~t le(’els inXra6rm water by regularly removing lllegaiiy-aumpeca items
and ~?Ta’r,frbm~o~-m drainage channels and creeks. The Permittees shall implement
a l~o~ram by 13�~em"he~r~31, 1995, to identify problem areas of illegal dumping so regular
insl~ec"tio, n a~d clean u’~ can maintain the channel’s optimum capacity and preventthe
discharge \of ¢gt~minants.

5. Ne~Xgy~tem Designs

Current design standards for the construction of new storm drain systems shall be
evaluated in light of currently available pollutant control measures. Design standards may
be modified to incorporate measures deemed appropriate for local conditions.

6. Retro-fit Opportunities

The majority, of the existing storm drain systems are in highly urbanized areas providing
little opportunity for cost effective retro-firting. However, currently available pollutant
control measures shall be reviewed for their effectiveness and possible use. This may
include pilot studies to evaluate the performance of management practices under local
conditions.

1. Sweeping
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a. In order to effectively implement the sweeping program, the Permittees shall
keep accurate operation logs to track the program.

b. Areas generating excessive refuse shall be swept more frequently. Sweeping
frequency shall also be increased before the rainy season to reduce the amount
of refuse entering the storm drain

c. Parking on sweeping days shoult       lated to facilitate the operation.
\

2. Street!Pavement Washing ’, \

Wash waters from street/pavement contaminated and shall be managed as
non-storm water

3. Maintenance

a. Existj~~ut . ,gement and paving practices conducted by the
Pen~fi~ ~ees s]~alt~e e~a~uated and appropriate control measures developed.

b./- Po~.si’b~-cut~~fving control measures to be considered that would help
,,-//""i’i~du~, t’l-,C"2mpacts to storm water include, but are not limited to:

\’, \";
"’,,~’,, i. )Avoid(paving during wet weather,

", ti." ,,/Regularly repair potholes and worn pavement to reduce sediment
loading;

iii. Store materials away from drainage courses to prevent pollution of
storm water run-on; and

iv. Follow the storm water permitting requirements for industrial activities
when mixing concrete with an on-site plant.

c. Vehicles transporting waste shall have spill prevention equipment that can
prevent spills during transport.

d. The refuse collected shall be transported to the appropriate disposal facilities.

Good housekeeping practices shall be implemented to insure proper
management of any waste products that may be generated during maintenance
activities.

f. To prevent concrete waste from entering the storm drain syslem:
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i. Washout of concrete trucks should be conducted off-site or on-site in
designated area;

it. Excess concrete should not be dumped on site; and

iii. Employees and subcontractors be trained in proper concrete
waste management.

g. To reduce storm water )m c~n’~rete wastes:\"
i. Store dry and co’~j~ away from drainage areas;

it. Avoid ’ "
~ of fresh concrete or cement on-site;

\ \

iii Do not wash into storm drains, open ditches, streets,

iv. concrete to be dumped on-site, except in

..~./"~.\, paving during wet weather;
\ \

, ,,, vi. "Regr repair potholes and worn pavement to reduce sediment
,, i Ioading; and

"\~i~./’-//Cover catch basins and manholes when applying seal coat, tack coat,
slurry seal, fog seal, etc.

h. Employee/subcontractor training to insure implementation of good
housekeeping measures shall be based on four objectives:

i. Promote a clear identification and understanding of the problem,
including activities with the potential to pollute storm water;

ii. Identify solutions (BMPs selection);

iii. Promote employee/subcontractor ownership of the problems and the
solutions; and

iv. Integrate employee/subcontractor feedback into training and BMP
implementation.

i. Over-watering of landscaping produces runoff. A properly timed irrigation schedule
shall be set up to minimize over-watering.
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j. Drip irrigation system shall be used when feasible in new installations.

G. Flood Control

1. Common municipal practices, such as construction and operation and maintenance
of the flood control system, may have a pot.gnt~lly adverse impact on storm water
quality. Consequenily, these practices/shall be coordinated to the extent of
preventing pollutants from impacting/,.,~ x~J~iwa’te4,quality"

2. Current design standards for the~ruction ~:ff’~cw storm drain systems shall be

3. Design standards shall bemodifi~l to’incorporate measures deemed appropriate for
local conditions.

4. All new projgets,,shali. ~$,,’>J:t’v~’x~ for compliance with Coastal Zone Act
Reauthoriz,~l’gn-AMgndme~t~’and ~’]ean Water Act.

5. During eh~.ht~gtf’gn;~,ai~opriate__x.~/- ---BMPs shall be utilized to control pollutants

::~ing~..~,,,~.Xk.~� ’~Oi~x~a~acti onNaf’the~,,,~ facility.
6. ( ,Current r~ihte~an’~e activities with regards to desilting/sediment removal, vegetation

,management; andS’waste management shall be reviewed to ~nsure that appropn te
r~a~gemont measures are developed to comply with the storm water regulations.

\.../" "k.//
7. Floo’~l,~ntrol facility operations and plans shall be reviewed to identify where

appropriate water quality management measures will be incorporated.

8. The Co-Permittees shall implement the reqmrements in 40 CFR
122.26(d)(2)(iv)(A)(4).

9. The majority of the existing storm drain systems are in highly urbanized areas
providing little opportunity for cost effective retro-firting. However, currently
available pollutant control measures shall be reviewed for their effectiveness and
possible use. This may include pilot studies to evaluate the performance of
management practices under local conditions.

H. Public Facilities

I. Parking Facilities

Some control measures such as periodic sweeping and cleaning catch basins shall be
implemented. The need for more advanced structural controls shall be evaluated through
the pollutant source identification program. Pilot studies shall be conducted on candidate
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structural controls to evaluate their effectiveness prior to large scale implementation.

2. Golf Courses

Field personnel shall be trained on the proper handling, storage, and usage of fertilizers
and pesticides. To prevent excess irrigation water/~gm entering the storm drain system,
proper management of watering schedules sh~/J/b~ ¢quired.

a. The maintenance of           and a~l~:~tic fields at schools req "r
fertilizers and pesticides:,X~’~:!4’afe stora’g~ and use affect not only the
stormwater quality,but alsoXt~e,h~alt" " " h of the students and the staff. Therefore,
BMPs similar to~ ~-"vi~on\~. x, ,,Vi"D<I shall be implemented.

envir~ se~l~e pr~ucts for fertilizers, pesticides, detergents, and
otb~’fiemighl~ \\

c.~.~-Co.:Pbt’ftfi~t~es sh’a,l~nform the schools that they should have proper material
/’~/"-han~l,jnKXi.torag¢, and disposal procedures for chemicals used in school

a. K~h hospital shall have BMPs to control the handling and storage of
medically related hazardous materials.

b. All hazardous materials shall be inventoried regularly, with record keeping
protocols on supply and consumption. All personnel shall be trained on the
proper procedures on handling these materials, as well as emergency response.
Each hospital shall maintain a list of supervisors to be contacted if accident
does occur.

c. Disposal of these materials shall be handled by experienced personnel and be
to a legal disposal

I. Ponds. Fountains. and Other Public Water Bodies

1. Maintenance practices used on public water bodies, including waste management
and non-stormwater discharges, shall be addressed in the S\VPPP.

2. The use of herbicides or other chemicals to control algae growth shall be carefully
controlled and monitored to insure strict adherence to manufacturers’ guidelines for
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use. Water sampling may be necessary to insure effective control.

3. The use of chlorine for disinfection shall be controlled. High dosage of chlorine
may be harmful to the aquatic habitats.

4. Dechlorination of pools and other water be required prior to draining.

5. Each Co-Permittee shall to l~e~ent and control trash, debris, and
other pollutants from enterin ies.- I~s¢      measures could include:

a. Routine trash waterX~dies;

b. Public outreach )tic about impacts of illegal dumping; and

c. Increase

VI. RESIDENTI

I. (" :residential slormwater program shall be completed by December

B.

This BMP involves the development of a program to promote efficient and safe housekeeping
practices (storage. use, and cleanup) when handling materials which may pollute
stormwater/urban runoff. This could include, but a~e not limited to, fenilizers, pesticides,
cleaning solutions, paint products, automotive products, and swimming pool chemicals. A
public education program shall be developed to provide information on stormwater pollution
and the beneficial effects of proper disposal on water quality; reading product labels; safe
storage, handling, and disposal of hazardous products; list of local agencies; and emergency
phone numbers. The above information can be disseminated through brochures or booklets
made available at places such as public information fairs, municipal offices, and household
hazardous waste collection events and facilities. City newsletter to residents is another means
to inform the public, especially for those who do not participate or visit any offices or events.

C. Environmentally Sensitive Allemalive Products

This BMP, promoting the use of less environmentally sensitive products, can be implemented
in conjunction with housekeeping practices. Ahematives exist for most product classes
including fertilizers, pesticides, cleaning solutions, and automotive and paint products. The
key to success will be to promote a willingness to try alternatives and to modify old habits.
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General information shall be developed and made available to the public on such alternatives.
The emphasis may be placed on the need to preserve lhe natural environment of the receiving
waters (ocean, bay, stream, wetland, etc.) with the use of alternative products because of their
less toxic nature and proper disposal after its use.,

D. Vehicle Leak and Shill Control

This BMP prevents or reduces the discharge ofgoJ~%tants to storm water/urban runoff from
vehicle leaks and spills by reducing the c~AXe~ for ’c, tgil.ls, stopping the source of spills,
containing and cleaning up ,s,p, ills, and p.r~, disposing "qf spill materials. Vehicles will
leak and spill fluids. The ke~ to succe~.d/pollu)ion mana~etnent is to reduce the frequency
and severity of leaks and spills; ancb\w~e~Ah’~y do o’~cu"r, to prevent or reduce the
environmen]al impacts. T~ough~educatie~n~ ~fie public should be encouraged to regularly
inspect and maintain their ~ehicles,.~idelihe~,should be developed to inform the public on
spill containment and cleanup prdce~h~"es~udt~s having absorbent material on hand and
disposing the material ~yly. \ ~/’~"~

Water Conse.   3 L. \ \
1. ,n/order~p~r e~nt ~s~’ater pollution, the public shah be educated on the

imec~itgRc~,of’\ob, lr storm drain system - discharges into the system will flow
~ ,fintreated’.in’to ~ae~’eceiving water. They will learn that the lawn clippings they
~,wash dowri the r~d will end up in the ocean. Public awareness of the function of

the"-storm ,’drain system, of the importance of environmental health, and of our
ne’ee~sily’Ao/ slow dow~ the depletion of water resources will go a long way in
reduci~the pollution of stormwater/urban runoff. Ordinances could be used to
endow the related officials with legal authority, to enforce water conservation. An
ordinance prohibiting the wasting of water is one way of enforcement.

2. The Co-Permittees shall implement a program to eliminate the improper disposal of
liner, lawn/garden clippings, and pet feces into the street or areas where runoff may
carry these pollutants to the storm drainage system.

VII. PUBLIC INFORMATION AND PARTICIPATION

1. The Co-Permirtees shall develop and implement a 5-year urban runoff education
strategy. The targeted audiences of the general outreach shall include municipal
employees, local construction contractors, businesses in the area, and the general
public. They shall be made aware of their responsibility for both the problems and
the solutions to stormwater pollution and erosion problems. In order to effectively
communicate the stormwater pollution abatement message throughout the watershed;
wrinen, audio, and visual materials shall be utilized. The actual level, priority, and
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schedule of public information activities must be based on the community’s needs
and resources to maximize program effectiveness. A watershed-wide program shall
be implemented by December 15, 1995.

L
2. Written Material

Co-Permittees shall produce a variety of written..d~"~erials to inform the residents within
the watershed. Materials shall include, but..~ not limited to, the following: flyers,
brochures, door-hangers, newspaper artic)~./maiMnserts, banners, and posters. When
necessary, these materials should be tr/aag)~(ed into a’v~aJ’~ety of foreign languages to reach ./.
minority residents in the communit}~ ~ ./,,~ \.~,

3. Audio Material     ~\N//\~ (       -

Similarly, Co-Permit’tees may".~i~~’~aterials to convey information regarding
stormwa’ter managen’)eat,..Exampl~cs"gf’s.~.d!9 m" aterials include radio advertisements/public
service armouncep~..ms-arkt inform~tionaF’cassettes. When calling the City of Calabasas,
a caller placed~rr"hold.7 i~.~.s p_’_~, lic service announcements that promote various City             .-
programs, inclt~i,s~-ti~.aff~ct storm water quality.

A catch basin sterlciling program utilizing a standard universal stencil is an excellent
means"o~’~educating the public on the mechanics of the storm drain system. The intent
of the prbg’ra.m~K’t-o enhance public awareness of the impact of stormwater pollution on
receiving w~t~s and to discourage improper waste disposal practices. Another effective
medium for communicating the importance of stormwater management is through
television. Possible measures include producing a public service announcement, cable        L,~
access programs, and/or an informational video.

5. Distribution

General outreach efforts must be conducted throughout the entire watershed. Materials
should be available at all public counters and distributed at public events such as
environmental fairs and contests. A city newsletter is another effective method of
conveying the pollution abatement message.

31. Implementation - Efforts should be made to target special groups. Focus could be
on specific pollutants, practices and/or activities, or businesses. A watershed-wide
concept shall be implemented by December 31, 1995.

2. Pollutant Specific
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For a particular watershed, there may be priority pollutants which are of more concern
than others. The reduction of these pollutants may be addressed in a more focused public
education and outreach program. Any of the methods used in the general outreach
program may be utilized in a pollutant specific outreach program.

3. Practice/Activity Specific            ////~,>__
a. Everyone who lives or works in ~a!p~ticular watershed must realize that their

actions have a direct affect o:.r~:~’~ualit~,’,o"f,,stormwater. These special groups
must be made aware that ~,l~r~urrent p’ra~tiees/activities may be contributing
to stormwater pollution.(" l~acti~:~:~ctivity s"pe~ific outreach programs should
be developed and implem"~fftcd~oughout the watershed. The use of written,
audio, or visual trratcfials should convey three primary messages:

pollution;

ement Practices are used to prevent pollution; and

... \ occurrences of storrnwater polluting activities.

outreach shall promote, publicize, and facilitate public
dumping, illicit discharges, or water quality impacts

", ",, associated with discharges from municipal separale storm sewers. An effective
’., ~.,progfam should include the establish~ment, operation, and promotion of a

\ i~p.otting hotline. Timely reporting by the public of improper disposal and
"i4t~cit discharges are critical in controlling such sources of stormwater
pollution. Increase in public involvement shall be achieved by sending a
follow-up letter to callers or providing callers with some type of reward.
Educational efforts throughout the watershed should inform the public about
the existence of the Los Angeles County-wide hotline and any other local
hotlines; provide them with information regarding what to look for, and
guidelines/procedures on how to report incidents.

c. Another critical component of practice/activity outreach is the development of
a program to facilitate the proper management and disposal of used oil and
toxic materials. An effective program could include, but is not limited to, the
operation of recycling facilities and the conduction of household hazardous
waste round-ups. The program could also include information about
alternatives to toxic materials. Educational efforts throughout the watershed
should provide the public with detailed information regarding the Los Angeles
County-wide Household Hazardous Waste Round-ups and any other local
programs.

4. Business Specific
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Due to the fact that some business operations have a higher potential of discharging
pollutants inlo the storm drain system, a more focused public education and outreach
program should be developed for them. Employees of these businesses should be
educated on the issue of nonpoint source pollution and the effectiveness of Best
Management Practices in reducing pollution. Besides written, audio, or visual materials
that focus on specific businesses and their prac~¢s, mass mailings or articles in a
trade/industry magazines are other possible me ".fir focused outreach.

C. Education Programs

1. Implementation                        \~,

Increasing awareness is the, major gtn    the Public Information and Participation
Program. An ideal means of-a~e~mplis’kifig this task is through educational programs.
Programs should be developed fOi’-a,ga~tY’of~audiences, including public employees and
school children. E~luoational. prj>~CtaraL"~n av lso be an important part of a general or
focused outreac~/)~’~.a~rshed-w~de prog’

it ~ ~t~oN~ed~.~’~ at! of the pub,!c employees about the stom~.water program so
that ~e~ do noI’c~ntmue g~th any practices that are counter productwe. Furthermore,
the3’ ca~’panicipgle in the implementation and enforcement of the program. Ideas and
suggestio~,o’f~ployees can be used to modify the program for improved effectiveness.
The outreach fiaust involve employees on many different levels - from program managers
to field personnel. Educational programs for public employees may include, but are not
limited to. articles in City newsletters, training classes, checklists for field personnel, and
interdepartmental forum or comminee. Any of the materials utilized in an outreach
program - written, audio, or visual materials - may be used in a public employee
educational program.

School children can play an important role in a public information and participation
program. First, children are generally more easily motivated and the behavior changes
made at that point in life tend to stay with them through adulthood. Secondly, school
children can convey the stormwater pollution prevention messages to the members in their
family. School programs must include information on the storm drain system, stormwater
quality awareness, and may also include, but are not limited to, illegal dumping
awareness, source minimization, and pollution prevention. Written material, videos,
assembly programs, and field trips are examples of effective components of a K-12
educational program.
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4. Other

Educational programs can also be developed for professionals and technicians who are not
public employees, Agencies should include public outreach material for business license
renewal or outreach effort through professional       "hess associations.

D. Citizen Participation

1. Implementation

The residents of the stormwater program,
they should be encouraged/to~ panic its implementation. Specific outreach
programs should be developedqo~l[ow’thL~public to participate and to inform them of
available means for providing ~a~~aad~ ~ments regarding the stormwater program.
A watershed-wid~~ sh~~ented by December 31,1995.

V olunt~e.er rno~t~ri.L~s the lv.~i, of increased public awareness and participation. The
public’ean~fiti’liz~th’~ hotline for reporting suspected illegal practices. However, volunteer
moi~i~ring alsb,,shall’xi~lude a program to train the public to adequately sample water
courts based upon a program called Stream Walk by the USEPA in Region 10.

3. Outreach

In order to promote public participation, cooperative outreach programs should be
developed. These cooperative programs should help to create an awareness and an
identification with the watershed. The catch basin stenciling and other signing programs
are excellent examples of this v..’pe of cooperative effort. One possibility for cooperative
outreach is an "Adopt-A-" program. Residents can "adopt" a highway, storm drain, catch
basin, stream, etc. Other cooperative outreach efforts include events such as "Stormwater
Pollution Awareness Week." The purpose of any of these activities is to inform and
involve the local residents in regards to the stormwater management program.

4. Complaint Procedures

Public comments/complaints are important to the success of a stormwater program. A
hotline is an excellent mechanism for allowing the public to provide information.

E. Effectiveness Evaluation

PeTmittees should develop a process to evaluate the effectiveness of their programs. Methods
such as surveys and focus groups can be used to assess program’s effectiveness. Results
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should gauge the community’s level of awareness. Surveys and focus groups can also be used
to provide insight into the program’s direction and the formulation of attainable goals. A
watershed-wide program shall be implemented by December 31, 1995.

VIII. PROGRAM EVALUATION AND REPORTING

A procedure for program evaluation and reporting must/be/adopted and be complied with by the
Watershed Management Committee and all Co-Px~e~ during the course of this permit.
Under this procedure as outlined below, the Y,~"~7~ed Mar~agement Committee must develop
actiot~-specific performance indicators andi(rjr~ria, perfo’rm\,evaluation of compliance and
effectiveness based on the performance cri~r~, estpb’~ish sch~u:les and mechanism for internal
record keeping and reporting, and submit se’m! .-~. )~al and annual reports to the Regional Board
using standardized format. The perfotoaance hadieators and criteria, the reporting schedules and
the standardized reporting format sho~l,d’~ reviewed and endorsed by the area-wide Executive
Advisory Committee to allow for a )~aii~rya"’C~ufi~.wide program evaluation.

The Watershed Manage~e, nt’-C~hamirtee an/d/or ~ach co-Permittee are responsible for collecting
data needed for pro~a~,"/ " --eval~, e0hducting self-evaluation, and reporting the results of
evaluation to the Regi~a~l,!~_ard. ,"~ r¢~ults reported to the Regional Board must include both
the collected d)a.ta and,,an’al:~of the"d~ia. The reports must include detailed explanation on how
the e\’aluatio~s/a~ c-’~n~tuc~d~how and why certain provisions of the permits are met or not met,
how the effectiveness ~,f~erta~BMPs" ’" .... is d~:termined or is not, and how a problem arise and how
it can be ’~h~ccted. The Regional Board will make compliance determination based on
information s~t~,m,i,tted/~u:)der this procedure.

A. Demonstra’~ima of Comt)liance

1. Each Co-Permittee is responsible for demonstrating that the baseline BMPs as
prescribed under this permit, as well as other BMPs included in the Watershed
Management Plan, are implemented to the "maximum extent practicable." For
purpose of this provision, implementation to the "maximum extent practicable"
means thal each Co-Permittee shall implement these BMPs that are effective in
reducing storm water/urban runoff pollution, except that the Co-Permirtee can
demonstrate that 1) other effective BMPs will achieve greater or substantially the
same pollution control benefits; 2) the BMPs would not be technically feasible; and
3) the cost of implementation would greatly outweigh the pollution control benefits.
The Watershed Management Commit-tee is responsible for compiling relevant
information from each committee within the watershed and report to the Regional
Board. The Watershed Management Committee may also be responsible for
demonstrating the maximum implementation of baseline BMPs if these BMPs have
already been implemented watershed-wide, and if it is requested by the majority of
the Co-Permittees.

2. The Watershed Management Committee is responsible for demonstrating the
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effectiveness of other BMPs through conducting and reporting the results of
pilot/demonstration projects for evaluating the effectiveness of BMPs in the
watershed.

3. The degree and the effectiveness of BMP implementation shall be evaluated and
reported by the Watershed Management Ca6maittee using quantitative indicators
whenever possible whenever possible. "j’h~’( include either indicators prescribed
under relevant provisions of this pe~m’.other indicators deemed appropriate by
the Watershed Management Comm)ffg~, the E--’xe’cutive Advisor)’ Committee, and the
Regional Board. Examples of~,p/quantitati\~, k~dicators include the number of
inspections conducted, numl~r(of s~M~ increa~e,~number of audience reached
through public education, etc. "Q, ~iJa~ive indicators of environmental conditions
should also be repol::t~l, if th’~ (an be linked to the effects of the BMP
implementation.     ’,., .,-.-~ \\ "~

4. In order to yi~e~,mpai’.a~/.~6r year to year evaluation on the success, the
progress, and)h’c~a~l, ure in B’MP implementation, and comparable results fromarea
to area, #tm~form,~l~a.colle~tion methodology should be established for each of the
baseline’Bl~ ~o~a~ data collection methodology should be developed by

th~-Wate~rsbe¢’l" .~mmitaxttdand be reviewed and endorsed by the Executive Advis,~ry
.~r~Rte~’ NS~absequently, each report on BMP implementation must proxide

,/ ,~omparis~n~it’kt’he implementation status durin~ the previous reporting period and
"’,~th¢ schedule~l implementation timeline for the cu’rrent and future reporting periods,

b~ on d~ta collected using the uniform collection methodology.

5. The ~ab6"ve requirements must be met by submittal of the first semi-annual and all
subsequent semi-annual and annual reports during the term of this permit except that
the subjects to be evaluated do not due until later phases of the permit period.
Compliance with these requirements does not release the Co-Permittees from their
obligation to any non-compliance with requirements under the previous permit.

B. Internal Reporting and Record Kee~in_~

1. In order to facilitate the preparation of semi-annual and annual reports, the
Watershed Management Committee shall consider the development of standard
forms for internal reporting to be used by all Co-Permittees within the watershed.
The forms shall collect all the information essential to the preparation of the annual
and semi-annual reports and to the needs of other management actions by the
Watershed Management Committee. Some Co-Permirtees may customize the
standard forms in order to reflect their programs’ additional features. Reported
information shall be quantifiable and specific for each program area and/or BMP.
The dates for submitting the internal reports shall allow sufficient time for
compilation and analysis by the Watershed Management Committee for the
preparation of semi-annual and annual reports to the Regional Board. If decided to

~’ 38 February 10, 1995

R0027994



WASTE DISCHARGE REQUIREMENTS FOR STORMWATER CASXXXXXX
MANAGEMENT/URBAN RUNOFF DISCHARGES
MALIBU CREEK AND OTHER RU~L AREAS WATE~HED

do so, the internal reporting fo~ats ~d proced~es for all progr~ elements shall
be completed no later thin Decem~r 1996.

2. All records shah be retained by the Co-Pe~iltees ~d the Watershed M~agement
Commitlee for a period of 5 years or longer ~ required by the Regional Board or
USEPA. Each Co-Pedigree shall keep a copy of i~ reporting fo~s in
c~e they ~e needed.

C. Semi-annual ~d A~ual Reins               x x

I. Semi-~ Rein

a. A semi-~ual ~ggress must ~ prepped by the Wate~hed
Mmagement Committal md submiaed to ~e Regional Bo~d
by the Executive Ad~i~ff~ee Peril ¢ompli~ce activilies six mon~
into ea~-~i1 y~~emi-~l report must be provided to
Reg~~ wi~30 days ~er ~e end of ~e six-mon~ period.

/" ~ple~e~ion ~the Sto~water Mmagemem Plm md o~er pe~it
~e Walershed M~agement Co~in~ is responsible for

~ coll~tmg~d compiling mfo~at~on from each Co-Pe~uee prior to
~ ~ prep~a~ion of the semi-~ual report, md include ~e compiled info~afion

~.,alo~’i~ the info~afion ~alysis into ~e re~.

~ual reporting by ~1 watersheds, the Walershed Mmagement Commi~ee
shall use a s~d~d fo~at developed (by ?) for ~e semi-~l ~po~.

d. The semi-~ual repo~ must include a s~m~ ruble illustrating ~e levels of
implementation for all Co-Perigees. Tables shall be develo~d for each
progr~ element listing ~e pmicipating Co-Pe~it~ees, describing ~e
of implementation by each Co-Perigee of ~e element. ~d doc~enting my
modifications of the element from the s~d~d progr~. The Co-Perigees
should describe ~e problems enco~tered during implementation md discuss
lhe modificationsto ~e p~gr~ ~ order to solve ~ese problems.

2. Amual

a. An mnual ~pon must be prepared by the Watershed Mmagement Commiaee
md be reviewed md submitted by the Executive Commiuee to the Regional
Bo~d no~ more ~ 45 days a~er ~e end of each pe~it ye~. The ~ual
report shall include ~th a summ~ on ~e progress ~d status of Sto~water
M~agement Pim implemen~fiom a s~m~ on stat~ of compliance
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all permit provisions, a report on the evaluation of program effectiveness, and
a summary of recommendations for permit provision revisions.

b. As for semi-annual reports, in order to ensure completeness of information and
consistency among annual reporting by all watersheds, the Watershed
Management Committee shall use a st~ar~flard format developed (by ?) for the
annual report. The Watershed Management Committee shall collect, compile,
and analyze information from ,G6-/P~rmittees within the watershed prior to
preparation of the annual repgr(fl~he W~te~shed Management Committee shall
include the compiled info~ffg~i6n and its an,alysis (instead of raw data or copy
of internal reports) in tl~ .~(-mual~orts. ,~,

implementation for- ..al$..Co-Perr~,ittees. Tables shall be developed for each
program element ii~tin"g>a’ll-~d~e ~ticipating Co-Permittees and describing the
status of..-implemenlaI,id~h Co-Permirtee of the element. Table shall
also)~..d~lo"ped tO sdmmarize the status of the program elements for which
the/W~tershed-A/tanagement Committee bears the primary implementation "/
res~si.~.V!:~l~.ic~\       ,           ~ summary, tables, the report should provide detailed

~- exl~lanatacmon a~ mod~ficattons made of the program elements (delays,
///~c~h~n"ges,~e~t~.) from the standard provisions and provide an analysis of any

( prob~ems’aa~untered during the implementation and the proposed solutions.

~’.~ \.The//armual report must include an assessment of the effectiveness of each
"\.~,gt’am elements using the performance evaluation indicators and criteria

~e~,eloped under Section A of this Chapter, and the results of the
pilot/demonstration projects conducted within and/or outside the watershed.
The findings should be presented graphically for ease of comparison with the
established levels of effort.

e. A fiscal analysis and budget, grouped by program elements, for the prior and ~’~
upcoming fiscal year for the storm water program must be prepared and ~,~
described in the annual report. An analysis and evaluation of the results of the
past year’s monitoring program data shall also be included in the report. Any
revisions to the fiscal and monitoring plans must be addressed, with all the
elements affected discussed in their entirety. All relevant information, such
as water samples analyses and evaluation, should be included in the
appendices.

D. Storm Water Management Plan Revisions

1. Revisions to provisions of this permit can be made through the order of the
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Regional Board. The Watershed Management Committee can recommend and
request revisions to the Stormwater Management Plan through documentation in the
annual reports.

2. Recommended revisions must be supported by the results of program evaluation.
Changes to the Stormwater Management Pi~a,a’,c~n be made if it can be demonstrated
that 1) the changes will lead to improvelrfe~"of the effectiveness of this program,
2) the changes will result in positive/gr"~d\negative impacts on environmental
conditions, and 3) that the curr, eri~qneas~e’s, have been implemented to the
"Maximum extent practicable" ~/j;ie’fined in S~.fio, n VIII.A..

A. The principal permirtee shall:k~x,,,~ ~, ,\

I. Operate the i~tia~mon[t~r.,i@/heJ~rk of a minimum of five stations to sample
stormwate~YK aaad to’~e~ablish long-term trends in storm water quality

// ) -~ \. \
2. Integrate’in’to ~’~Tn~at~ program a selected storm water model to (i) predict

estimmes..o~p’o~ut/ant lba~s, (ii) refine annual estimates of pollutant loads, and (iii)
.,~5,o~’t"t.h,~’effec’ti\’eness of control methods for the pollutant parameters listed in the

~.~,0 (, ,q~lonitoring. ~nd’R~porting Program attachment.

3. duct stormwater monitoring to assess pollutant characteristics and estimate loads
fro~ X.y’pi~al land uses including, industrial, commercial, residential, mixed land
uses,Xrafal, and agricultural.

4. Conduct targeted monitoring to identify source of specific toxic pollutants in storm
water and urban runoff from commercial establishments (e.g., gas stations, body
shops), certain industries (e.g, waste conversion, wood finishing ), specific activities
(e.g., construction, horticulture), special products (e.g. brake pads, fertilizers,
pesticides) unique land uses (e.g., transportation corridors, cattle ranching), and other
such sources. The pollutants of concern for this watershed are .......(see list from
SMBRP CCMP)

5. Operate a sampling program to evaluate the effectiveness of implemented structural
and non structural BMPs, and to test the effectiveness of proposed new methods.

6. Conduct a monitoring program, with participation of co-permittees, to identify
locations of illegal practices, illicit connections and to eliminate such sources of
pollutants.

7. Evaluate storm water impacts on selected receiving waters; at a minimum shall
include multi-species toxicity testing, sediment quality measurements, and rapid
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bioassessments.

8. Maintain and update a monitoring program plan, to include information on
monitoring site locations, drb’/storm sampling frequency, personnel activation
procedures, sampling methodology, constituents sampled, field and laboratory
procedures, QA/QC, etc.

9. Establish, with the participation of co-3~5~i,tt~s, a "user friendly" monitoring data
management system to facilitate irjfO~rrtation 8xh,~ar,,ing and dissemination.

,\,
10. Participate and provide personge~servi~.~C~or fisca’l,rysources to develop and manage

a Santa Monica Bay data man~/t~ystem

3. The Discharger shall comply with the-ararat.bed Ivx’~0i~i,toring and Reporting Program, which is part
of thls Order, and any revlslons or mod~T-g;a-’ti~s’th,~reto, as ordered b)’ the Executl e Officer.

implementation agreeafi¢6i, ma~ ne, e~d to
respond to changed co’ndgiosff~d~O’,~b~/rporate more effective approaches to pollutant control.
Minor changes/maT,he n~a~e~;~t the 5i.~ction of the Executive Officer. Minor changes requested
by the Dis/.cM/ay~. \b~c,,~e effective upon ~Titten approval of the Executive Officer. If
proposed ~,h~ges iml~ty0 iha,,~r revision in the overall scope of effort of the program, such
changes must,’b~ approved by the Regional Board as permit amendments.

//
5. This Order odified, revoked, or reissued, prior to the exp~ratton date as follows:

a. To address changed conditions identified in the required technical reports or other sources
deemed significant by the Regional Board;

b. To incorporate applicable requirements or statewide water quality control plans adopted by
the State Board or amendments to the Basin Plan;

c. To comply with an)’ applicable requirements, guidelines, or regulations issued or approved
under Section 402(p) of the CWA, if the requirement, guideline, or regulation so issued or
approved contains different conditions or additional requirements not provided for in this
Order. The Order as modified or reissued under this paragraph shall also contain any other
requirements of the CWA then applicable; or

d. Any other Federal or State Laws or Regulations become effective which necessitate changes.

6. This Order expires on                 The Discharger must submit a complete Report of
Waste Discharge including a revised Storm Water Management Plan in accordance with Title 23,
California Code of Regulations, not later than 180 days in advance of such date as application
for reissuance of waste discharge requirements.

42 February 10, 1995

R0027998



~,’ASTE DISCHARGE REQUIREMENTS FOR STORMWATER CASXXXXXX V
MANAGEMENT/URBAN RUNOFF DISCHARGES
MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

O
i. Robert P. Ghirelli, Executive Officer, do hereby certify that the foregoing is a full, true, and correct copy
of 12,an1995.order adopted by the California Regional Water Quality Control Board, Los Angeles Region, on JuneL

ROBERT P. GHIRELL1, D.Env.                              " \"
Executive Officer                                          ’~.~

\
\
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ATTACHMENT A

GROUPING OF PERMITTEES BY PHASES 1"7"
V

PHASE I - SANTA MONICA BAY

Hills Los Angeles’" Rolling Hills EstatesAgoura
Beverly Hills Los Angeles.County"* Santa Monica
Calabasas Malibu Torrance
Caltrans"" Manhattan Beach Ventura County "r
Culver City Palos Verdes Estates West Hollywood
El Segundo Rancho Palos Verdes Westlake Village
Hermosa Beach Redondo Beach
Inglewood Rolling Hills

PHASE II - UPPER LOS ANGELES AND UPPER SAN GABRIEL

Alhambra Glendora
Arcadia Hidden Hills J~,o~emead ~ ",
Azusa Industry (/~an l~)i~, as
Baldwin Park Irwindale ~ \,Sa)~F~nando
Bradbury La Canada Flintridge
Burbank La Habra Heights ~ Marino
Calabasas" La Puente "~ ~ Madre
Caltrans*" La Verne
Claremont Los Angeles’" Pasadena
Covina Los Angeles City
Diamond Bar Monrovia Walnut
Duarte Montebello~ West Covina ’~

El Monte Montere
Glendale

Alhambra" Hbwt:h, ome/’ .’ Palos Verdes Estates"
Artesia Hunli~gtp~ Paramount U
Bell IngleWt:~:~: Pasadena"
Bell Gardens La Can=tda Flintridge°- Pico Rivera
Bellflower La Habra Heights’* Rancho Palos Verdes°

Caltrans" La Mirada Redondo Beach*
UCarson Lakewood Rolling Hills"

Cerritos Lawndale Rolling Hills Estates"
Commerce Lomita Santa Clarita
Compton Long Beach Santa Fe Springs
Cudahy Los Angeles"*" Signal Hill
Downey Los Angeles County"" South Gate
El Segundo" Lynwood South Pasadena**
Gardena Maywood Torrance"
Glendale" Montebello’* Vernon
Hawaiian Gardens Norwalk Whittier

Note:
¯ The agency is also in Phase I.
¯ " The agency is also in Phase I1.
¯ *" The agency is an all Phases.
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ATTACHMENT B

NPDES STORMWATER PERMIT RENEWAL
PROPOSED WATERSHED BREAKUP

Santa Monica Bay Los An_oeles River San Gabriel River

Matibu Creek and Other Rural Alhambra Artesia
Arcadia Azusa

Agoura Hills Bell Baldwin Park
Calabasas Bell Gardens Bellflower
Caltrans Burbank J~ Bradbury
Los Angeles County Caltrans ,/(/ Caltrans
Malibu Commerce , \ Cerritos
Westlake Village Compton " \ Claremont
Venture County Cudahy \~ ~,Cowna

El Monte ~\~iamond Bar
I r Glendale uowney

Hidden. Hills Duarte
Beverly Hills \,~ Glendora
Caltrans La idg,~ Hawaiian Gardens
Culver City Industry
El Segundo Irwindale
Hermosa Beach ~ngetes County La Habra Heights
Los Angeles ) La Mirada
Los Angeles La Puente ’ =
Manhattan Beach La Veme
Palos Verdes ~bello Lakewood
Rancho Palos Verde~ . Park Long Beach
Redondo Beach \\\ / ,) Paramount Los Angeles County
Rolling Hills ~\\, ~/’ Pasadena Norwalk
Rolling Hills Estates \’/" Rosemead Pomona
Santa Monica San Femando Pico Rivera
West Hollywood San Gabriel San Dimes

San Marino Santa Fe Springs
Dominauez Channel/ Sierra Madre Walnut
Los Angeles Harbor Draina~oe Signal Hill West Covina

South El Monte Whittier
Caltrans South Gate
Carson South Pasadena ~;anta Clara River
Gardena Temple City
Hawthorne Vemon Caltrans
Inglewood Los Angeles County
Lawndale Santa Clarita
Lomita
Los Angeles
Los Angeles County
Torrance

Italicized agencies are present in more than one watershed.
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Memorandum

To ,County of Los Angeles I~t., September 15, 1995
Municipal Permi~ees

Catherine Tyrrell~
Assistant Executive Officer

From , CALIFORNIA REGIONAL WATER QUAUTY CONTROL BOARD--LOS ANGELF~ REGION
101 Centre Pk~za D~, Mentemy Pe~k, CA 91754-21S6
Telephone: (213) 266-7500

~ ’GENERAL MEETING TO DISCUSS DRAFT NPDES PERMIT

Attached is the most recent copy of the Draft LA County Municipal Storm Water Discharge
Permit. As you know, the negotiating team has been meeting frequently to finalize this
permit. This version represents decisions reached up through our most recent meeting on
September 11, and should reflect the comments received by the EAC from your last review.
Additionally, the permit has been strenuously edited and reformatted by Regional Board staff
over the remainder of the week. Throughout the editing process we have made every effort to
retain the intent of the negotiating team’s agreements while adding clarifications critical to the
Regional Board.

We are providing this draft to again obtain your feedback on our progress in developing a
useful permit. I and the negotiating team look forward to your comments at the next general
Permittee update meeting to be held on September 27, 1995, at 9:30 am, at the Los Angeles
County Department of Public Works headquarters at 900 South Fremont Avenue in Alhambra.

If you have any questions or comments, please call me at (213) 266-7515, Carlos Urrunaga at
(213)266-7598, or Gary Hildebrand of the LA County Public Works at (818) 458-5948.
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September 15, 1995
State of California

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD, LOS ANGELES
REGION

ORDER NO. 95-XXX

WASTE DISCHARGE REQUIREMENTS
FOR

STORMWATER MANAGEMENT/URBAN RUNOFF DISCHARGES
WITHIN THE COUNTY OF LOS ANGELES

(NPDES NO. CAS0061654)

The California Regional Water Quality Control Board, Los Angeles Region, finds:

O’he findings are currently being developed.)

This Order shall serve as a National Pollutant Discharge Elimination System (NPDES) Permit
pursuant to Section 402 of the federal Clean Water Act, or amendments thereto, and shall take
effect at the end of ten (10) days firom the date of its adoption provided the Regional
Administrator, USEPA, has no objections.

IT IS HEREBY ORDERED that the County of Los Angeles and the Cities of Agoura Hills,
Alhambra, Arcadia, Artesia, Azusa, Baldwin Park, Bell, Bellflower, Bell Gardens, Beverly Hills,
Bradbury, Burbank, Calabasas, Carson, Cerritos, Claremont, Commerce, Compton, Covina,
Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo, Gardena, Glendale,
Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills, Huntington Park,
Indurry, Inglewood, Irwindale, La Canada Flintddge, La Habra Heights, Lakewood, La Mirada,
La Puente, La Veme, Lawndale, Lomita, Long Beach, Los Angeles, Lynwood, Malibu,
Manhattan Beach, Maywood, Monrovia, Montebello, Monterey Park, Norwa~ Palos Verdes
Estates, Paramount, Pasadena, Pico Rivera, Pomona, Rancho Palos Verdes, Redondo Beach,
Rolling Hills, Rolling Hills Estates, Rosemead, San Dimas, San Femando, San Gabriel, San
Marl_no, Santa Cladta, Santa Fe Springs, Santa Monica, Sierra Madre, Signal Hill, South El
Monte, South Gate, South Pasadena, Temple City, Torrance, Vernon, Walnut’ West Covina, West
Hollywood, Westlake Village, and Whittier, in order to meet the provisions contained in Division
7 of the California Water Code, and regulations adopted thereunder, and the provisions of the
Federal Clean Water Act’ and regulations and guidelines adopted thereunder, shall comply with
.the following for the areas under their jurisdictions within the drainage area of the County of Los
Angeles:
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A. Discharge Prohibition~

(Currently under discussion with the negotiation team.)

B. Receivin_~ Water Limitatign~

(Currendy under discussion with the negotiation team.)

C. Provislqn~

i. The Dischargers shall comply with Discharge Prohibitions (above), and Receiving
Water Limitations (above), through the timely implementation of control measures
and other actions pollutants in the discharge as proposed in this Order.

I. PROGRAM MANAGEMENT

A. Principal Permit~

1. The County of Los Angeles is designated as the Principal Permittee.

2. The Principal Permittee shall:

a.    Coordinate permit activities and, by .         , convene and
chair the ~ea-wide Executive Advisory ~ommittee and the
Watershed Management Committees;

b.    Provide personnel and fiscal resources and by          , develop
a Baseline Stormwater Management Plan (Plan) for use in
developing a watershed management plan (WMP) for each
watershed;

c. Provide personnel and fiscal resources for the development of the

d. Provide personnel and fiscal resources for the updating and
modification of the Plan and the WMPs;

e. Provide technical and administrative support for both the Executive
Advisory and Watershed Management Committees;

f. Implement watershed water qualily monitoring programs;

g. Provide the personnel and fiscal resources to complete by
, the annual reports including evaluations of monitoring

program data and BMP effectiveness;

h. Coordinate the implementation of s~oimwater quality management

2
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activities ofregional sigrtificance (this shall mean that the Principal
Perrnirtee shall identify BMPs which are applicable for
implementation by permirtees watershed-wide and area-wide), such
as public outreach and education, pollution prevention, waste
minimiTutiOn, and other similar actions;

i. Act as liaison between all Permittees and the Regional Board on
Permit issues; and

j. Meet all the responsibilities outlined below for a Permitt~.

B.

1. The other cities and agencies are designated as P=’mieams.

2. Each Permittee shall:

a.    Participate in the development and amendment of the Baseline
Stormwater Management Plan (Plan) and by          , jointly
prepare the watershed specific management plans (WMPs) via their
WMC;

b. Provide an Implementation Plan describing specific stormwater
programs, projects and/or activities which are to be conducted
within their jurisdictional boundaries, including the storm drainage
system they own and operate, and which’demonstrate compliance
with the WMP(s) requirements by         ; and

c. Provide in a timely manner all information needed by the Principal
Permittee for completing the annual reports.

3. The City Administrator/Public Works Director of each Permittee shall
appoint a representative(s) to the WMC.

C.    Agency Coordination

Each Permittee shall coordinate implementation of permit requirements and
pollution prevention activities among each Permittee’s intemai departments and
agencies (i.e. public works, planning, utilities, water supply, etc...).

D. Executive Advisory_ Committet

1. The EAC shall consist of a representative of the County of Los Angeles,
City of Los Angeles, a representative from the Malibu Creek, Santa Clara,
and Dominguez Channel Watershed Management Areas, and two
representatives from each of the San Gabriel River, Los Angeles River,
and the Ballona Creek Watershed Mmagement Are, as.

a. One representative from the EAC shall chair the Watershed

3
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Management Committee for that Permittee’s main vmter~hed
managemem area.

2. The City Administrator/Public Works Director for the County of Los
Angeles and for the City of Los Angeles shall each appoint a
representative to the EAC. Other members will be appointed by the
NMCs.

3. The EAC shall be responsible for:.

a. Making recommendations on area-wide issues to each of the
Watershed Management Commitug~;

b. Assisting the Principal Perrnittee in the development of the
Baseline Storm Water Management Plan; and

c. Reviewing the Watershed Management Plans as developed by each
Watershed Management Committee a~d provide direction and
guidance on the plans for consideration by the Watershed
Management Commiv, ees;

d. Preparing and forwarding unified submittals to the Regional Board
upon receipt of information and materials submitted by the
Watershed Management Committee in compliance with Permit

e. Mediating conflict among the Permittees; and

f. Coordinating the implementation of pilot projecls to target pollutant
sources, evaluate BMP appropriateness, and assess effectiveness.

E. Watershed Management Committ_~

I. Watershed Management Committees O~VIC) shall consis~ of a
representative of each of the Permirtees for that particular watershed
management area. Regular WMC meetings shaft be open to attendance by
the public. The WMC may hold closed sessionsl at its discretion, to
discuss permit related issues.

2. The Malibu Creek, Santa Clara, and Doming-aez Channel WMCs shall each
appoint one representative to serve on the EAC and to chah- the WMC.
The San Gabriel River, Los Angeles River, and the Ballona Creek WMCs
shall each appoint two representative to serve on the EAC, one of whom
will chair the WMC.

3. The WMC shall be responsible for:.

a. EstabLishing goals and objectives for the watershed;

4
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b. Prioritizing pollution control efforts;

c. Participating in the development of a specific watershed
management plan (WMP), based on the Baseline Stormwater vManagement Plan (Plan);

Assessing the effectiveness of, preparing revisions for and m~ingd.
appropriate changes to the Plan and the WMP;

e. Coordinating and facilitating the preparation of the annual reports
on Permit activities within the watershed for submittal to the
Regional Board - a draft of the annual report shall be circulated
to each Permittee and the Executive Advisory Committee for their
review and comments prior to submittal to the Regional Board; and

f. Facilitating the implementation ofthis Order among the Permittees
in the walershed.

F. Watershed Mana~,ement Subcommittee.~

I. Subcommittees will be established where needed as determined by the
WMC and/or the EAC.

2. The Subcommittees will be focused on specific program areas and can
provide more specific oversight on the development, implementation, and
evaluation of selected progr’~n areas.

Each Permittee shall submit an annual budget for its Implementation Plan within
30 days after the budget adoption. The budget shall be summarized and put into
a format which identifies the necessary capital and operation and mainter~ace
expenditures necessary to implement the storm water management program. The
budget shall provide information such es funding sources, staff resources,
equipment, support capabilities, contract services, and cost sharing arrangements 0J
for the storm water management programs. Also included shall be a description
of any fuading shortfalls.

1. Area-Wide Resources - In implementing this Order and the Plan, the l~J
Permittees may elect to jointly fund a single program for certain BMPs,             CO
such as Public Education, that are area-wide in nature. Funding
agreements, including budgets and cost per agency, shall be developed.              ~,~

2. City-Specific Resources - As stated above, each Permittee shall develop an
a~nnual budget detailing the cost of implementing Permit-related activities iwithin its jurisdiction.

"-"
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I. The legal authority that was required of each Permittee nnder Order No.
90-079 shall continue in effect

2. The Co-Permittees shall exercise theh" legal authority and require
compliance with this Order and ~he Plan within its jm’isdiction.

3. Each Permiuee shall certify that it has legal authority to control discharges
to and from those portions of the storm drainage system over which it ha~
jurisdiction. This legal authority may be a combination of s’~am’te,
ordinance, permit, contract, order or inter-jurisdictional agreements
between permittees with adequate existing legal authority and shall, a~ a
minimum, accomplish Items a-f below:

a. Control the contribmion of pollutants to the storm drainage system
by storm water discharges associate with industrial activity and the
quality of storm water discharged from sites of indusuial ~..-tivity;

b. Prohibit illicit discharges ~nd illicit connections to the storm
draimge system and require removal of illicit connections;

c.    Control the discharge of spills and the dumping or disposal of
.materials other that storm water (e.g. industrial ~nd commercial
was~es, trash, debris, motor vel~icle fluids, green waste, animal
wastes, leaves, dirt, or other landscape debris e~c.) to the storm
drainage sys~m;                  o.

d. Control through interagency or inlet-jurisdictional agreements
among permittees the con~bution of pollulants from one portion
of the storm drainage system to another;

e. Require compliance with conditions in ordinances, permits,
contracts or orders; a~d

f. Carry out all inspection, surveillance and monitoring" procedures
necessary to determine compliance and noncompliance with permit
conditions including the prohibition on illicit discharges to the
storm drainage system.

Permit~ee’s legal counsel shall complete a review of its existing legal4. Each
au~ority to ensure that i~s existing legal authority complies with the
requirements in this Order.

5. Upon its completion of the legal authority review, or within 60 days of
permit adoption, (whichever is sooner) each Permittee shall demonst~te
that it has adequate legal authority or provide a schedule for obtaining the
adequate legal authority. Guidance for demonstrating adequate legal
authority is included within the EPA document entitled Guidance Manual
]:’or The Preparation Of Pa!! 2 OfT he NPDES Permit Applications For
Discharges from Municipal Separate Storm Sewer ~ystemso (F.PA 833-B-
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92-002, November 1992), page 3-4.

I. Administrative Review

The administrative review process formalizes the procedure for review and
acceptance of reports and documents submitted to the RWQCB under this PermiL
In addition, it provides a method to resolve any differences in compliance
expectations between the Regional Board and Permittees, prior to initiating
enforcement actions.

1. If the Executive Officer finds that a Permittee’s stormwater program is
insufficient to meet the provisions of the Permit, the Executive Officer
shall send a "Notice of Intent to Meet and Confer (NIMC)" to the
Permittee. The NIMC shall include a date by which the Permittee must
meet with RWQCB staff.

2. Upon receipt of a NIMC, the Permittee shall meet and confer with
RWQCB maff to clarify the steps to be taken to completely meet the
provisions of this permit. The meet and confer sessions shall be for the
purpose of developing additions and enhancements to the jurisdiction’s
stormwater program. The meet and confer period shall conclude with the
submittal to and acceptance by the Executive Officer of a written
"Stormwater Program Compliance Amendment (SPCA)" which shall
include implementation deadlines. The Executive Officer may terminate
the meet and confer period after a reasonable period due to a lack of
progress on issues and may order submittal of the SPEP by a specified
date. Failure to submit an acceptable SPCA by the specified date shall

{lair constitute a violation of the PermiL

3. The Executive Officer will approve or reject the ~ubmitted SPCA within
a reasonable amount of time. Rejection of a submitted SPEP by the
Executive Officer shall state the reasons for the failure to approve the
SPCA. A Permittee that receives a rejection of an SPCA shall have thir~
(30) days to remedy the specified deficiency in the SPCA and receive
administrative approval from the Executive Officer of the amended SPCA.

4. The Permittee shall comply with the terms of the SPCA. The Permittee
shall submit reports to the Executive Officer of progress made under the
SPCA. The frequency of progress report submittal shall be as prescdbexl
by the Executive Officer. Failure to comply with the terms and conditions
of the SPCA shall constitute a violation of the Permit and shall be cause
for immediate Administrative Civil Liability as prescribed by the Executive
Officer.

7
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II. ILLICIT DISCHARGES~DISPOSAL

A.

By          , the EAC shall develop a consistent program including
investigative standard procedures to eliminate illicit connections to the storm drain
system.

By          , each Permittee shall implement a program to identify sad
eliminate illicit connections to the maximum exlent practicable.

1. The program shall, at a minimum:

standardize per EAC guidelines, storm drain inspection procedures,
and illicit connection and identification and elimination procedures;

b. prioritize major problem areas, ~o include but not be limited to
older business areas, and areas with heavy industry such as those
listed under subchapter N of 40 CFR Parts 405 - 471

c. utilize results of field sereefiag activities, and other appropriate
information.

d. contain an indus~ial/commercial educatio~ohtreach component to
inform businesses about the problem of illicit discharges/dumping
and proper discharge/disposal practices,

e. schedule storm drains for inspection for illicit connections within

f. maintain a s~andardized record keeping system to document illicit
discharges/disposal in their jurisdiction;

g.    establish enforcement procedures to terminate illicit connections.

B. Illegal Dischar_~esU3i .s’po~!

1. By         , the EAC shall develop a consistent program including
investigative standard procedures to eliminate illegal discharges/disposal
practices to the storm drain system.

2.    By       , the EAC shall develop a standard enforr, ement procedures,
including administrative and judicial, to eliminate illegal
discharges/disposal practices.

3. By ____._, the EAC shall develop standard procedures for spill response,
including a procedure to ensure that, in a spill response, sewage u’eated
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with disinfection agents will not be discl~rged into the s~orm drainage
system, to the maximum extent practicable. The standard procedures will
address investigation, con~inment, and cleanup activities as appropriate.

~ 4. By .____, each Permittee shall implement a program to identify and
eliminate illegal discharges/disposal practices to the maximum extent
practicable.

a. Identify and prioritize problem areas of illegal disposal where
inspection, clean up, and enforcemenl are necessary to prevent [he
discharge of cont.amin~ts;

b. Maintain a surveillance program to detect illegal discharges and
disposal into the street system, including, but not be limited to,
street use inspections and inspections of vacant facilities;

c. Establish procedures to educate inspectors, maintenance workers,
and other field staff in their jurisdiction to notice illicit
dischargers/disposal practices during the course of their daily
activities, and report such ocamrrene, es;

d. Maintain a standardized record keeping system to document illicit
discharges/disposal in their jurisdiction;

e. Establish per EAC guidelines spill response procedures; and

~ f. E~tablish, per EAC guidelines, enforcement procedures to eliminate
illegal discharges/disposal practices.

C. Non-Storm Water Disehar~_�~

1.    Exempted Discharges

(Currently under discussion with the negotiation team.)

2.    Conditionally Exempted Discharges

(Currently under discussion with the negotiation team.)

D. Other Prohibited Activitie~

1. The Permit~ees shall prohibit any person from:

~. causing or allowing illicit discharges to be made into the ~orm

b. establishing, using or maintaining an illicit connection to the storm

9
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drain system;

�. littering.

d. disposing of leaves, dirt or other landscape debris into a s~orrn
drain; and

e. using any pes6cide, fungicide, or herbicide which has either been
voluntarily discontinued or prohibited by the USEPA.

f. washing down ~oxic materials from paved or unpav~! m~as.

g. washing down impervious surfaces in industrial and/or commercial
areas is prohibited unless specifically rezluir~ to under Health and
Saf~y Codes.

2. Storage of Materials. Mach~ne~. and F~u~mem

The Permittees shall require:

a. that objects, such as motor vehicle parts, �ontaining~ grease, oil, or
other hazardous substances, and unsealed receptacles containing

runoff;hazard°us materials, be rooted away from areas susceptible m

b. that machinery or equipment which is to [~e r~paired or maintained
in areas susceptible to runoff, be placed on a pad of absorbent
material, or an equivalent, ~o contain leaks, spills or small
discharges;

c. that owners of commercial/industrial motor vehicle parking lots and
structures located in areas susceptible to runoff to be swept to
remove debris. Lots with more than ten (lO) parking spaces and
all public parking facilities shall also be vacuum swept, or by
equivalent method, to remove chemical residue;

d.    that all fuel and chemical residue, animal waste, garbage, baReries,
or other types of potentially harmful materials which are located in
areas susceptible to runoff, be removed immediately and disposed
of properly.

e. that hazardous waste be disposed of through the Permiuec’s
hazardous waste program or at any other appropriate disposal site,
and not be placed in a ~’ash container for regular w~sh disposal.

E.

By         , the EAC shall develop a standard program, for Permittees
to implement by        , to promote, publicize, and facilitate public

I0
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reporting of illicit discharges and illegal disposal practices that may
adversely impact water quality.

2. By       . EAC shall develop a standard program for the r~porting of
incidents of a hazardous substance entering the storm drain, where the
responsible party is not known, to the Regional Board and State of
California Office of Emergency Services (OES) at (800)        end the
Federal Hazardous Response Number at (800) - . The Permitte.es
shall implement this program by        ,

F. ~ ’ /,

1.    A quarterly summary of illicit connections eliminated shall be submitted "
with the Annual Report to .the Regional Board. The summary shall
include: a brief description of the investigation; what was being
discharged; estimated length of time the practice was on-going; what
remedial action was taken; and what happened to the discharger.

7
2.    A quarterly summary illegal discharge/disposal practices reported through

the standardized public reporting system shall be submitted with the
Annual Report to the Regional Board. The summary shall include: a brief
description of the incident; what was spilled/dumped; quantity; what
remedial action was ~ken; and what happened to the discharger/dumper

(3. Coordination With State Permit~:

1.    The Principal Permittee will be provided an updated list of NPDES              r~
Permits on a quarterly basis, through the Regional Board’s electronic              ~,~
bulletin board, to verify permitted sources of the existing non-storm water
discharges in the storm water drainage system.

2. The Permittees will work with other regulatory agencies and report to the
Regional Board on recommendations to resolve any conflicts which are
identified between the provisions of this permit and the requirements of
other regulatory agencies. These agencies, include but are not limited to:

a. California Department of Fish and C~une
b. California Department of Toxic Substances Control
c. California Coastal Commission
d. United States Environmental Protection Agency
e. California Department of Transportation
f. California Air Resources Bo~!

ll
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IlL PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES

A, Identification of Sources

1. By             , the Permittees shall develop a database listing
industrial~commerci~’ ~.ilities by four digit SIC codes which shall be
updated annually. ~-. database shall include at a minimum:

a. Facility owner’s name, address, and telephone numbe~,

b. Site address, telephone number, and contact person;

�. Closest receiving water and watershed;

d. Applicable SIC code(s);

i. For each four digit SIC sector, the PenTtittees shall identify
primary activities that might impact runoff discharges;

ii. For each four digit SIC sector, the Permittees shall identify
primary materials that might impact nmoff discharges; and

2. By          , the EAC shall develop a pollumr~t source identification
program for the control of storm water pollutant discharges fi’om
indus~ial/commercial facilities. The objective of the so~rce identification
program.is to gather data on specific and~or interrelated set of pollutant
generating activities occurring on very. small areas (< 5 acres) of
indus~ial!commercial activity and to provide in.formation for developing
and implementing BMI)s for specific activities.

B. Prioritization of Sources

1. By                  , the Permittees shall prioritize industrial and
commercial facilities within their jurisdiction on their relative potential for
the contamination of storm water and urban runoff. The prioritized list
sl~ll include

a. Categorical List

i. All industries regulated under Phase I of the Federal storm
water program (40 CFR 122.26).

ii.    All industriaFcommercial SIC codes selected by the USEPA
for screening under Phase II of the Federal storm water
program.

iii. Other business sectors considered by the EAC or the
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Regional Board to conduct industrial/commercial activity
with a high potential for storm water conmmimtion (e.g,

The categorical list shall be grouped by Permittees and provide an
organized overview of the target facilities based on land use,
operation, and activities, could potentially contribute significant
amounts of pollutants into storm water runoff.

2. By          , Permittees shall rank the industrial and commercial
facilities, identified as potential pollutant sources of storm water and urban
runoff pollutants in HI. B.l.a, in order of priority for oversight of
implementation of storm water management measures.

C.    Source Control Measures

I. By          , Permir~ees shall develop a checklist of specific storm
water and urban runoff control measures for industrial and commercial
facilities wldch have been prioritized as having the potential to contribute
significant amounts of pollutants into storm water runoff. The control
measures must

a. address multiple pollutant sources

b. initially focus on source control measures such as source

altematives.minimizati°n, education, good housekeeping, and site design

~"~ c. target industrial/commercial source are.as and activities with the
potential to generate substantial pollutant Ioadings

2. By                 , Permittees shall develop a process to ensure
implementation of storm water and urban runoff control measures for
industrial/commercial facilities identified in III.C.l.

3. By        , Permittees shall submit an evaluation of specific structural
storm water and urban runoff control measures such as, oil/water
separators, infiltration, detention, biofilters, etc., for industrial and
commercial facilities which have been prioritized as having the potential
to contribute significant amounts of pollutants into storm water runoff.
The structural control measures must be evaluated as to

a. effectiveness in reducing toxic pollutants and pollutants of concern

b. ease of maintenance

c. current frequency of use

d. feasibility and cost-effectiveness

13
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e. possible methods to ensure implementation if necessary

By ..... the Permittees shall, in addition, describe any
studies and pilot projects they intend to conduct to assess the
feasibility and effectiveness of specific control measures.

4.    By , Permittees shall require the following:

a The proper disposal of food wastes by restaurants and food
wholesalers.

b. Persons owning or operating a gas station, auto repair garage, or
similar stmct~-e must clean those facilities in a manner that does
not result in discharge of pollutants to the storm drain system; and

�. Machinery and equipment, including motor vehicles, which are
visibly leaking oil, fluid or antifreeze must be repaired.

5. The EAC may seek coverage under this Order, for industrial facilities
listed in III.B.l.a.1 which are owned and operated by Permittees if it,

a. es~blishes a procedure for notifying the Regional Board of
industrial sites owned and operated by Pe~mittees

b. prepares a checklist of industrial BIVfPs ustng ]BAT/BCT criteria for
implementation by Permirtees at these industrial sites

c. standardizes procedures to ensure implementation of industrial
BMPs by Permittees,

d. requires Permiuees to prepare and retain site specific Storm Water
Pollution Prevention Plans at Permittee industrial facilities

e. establishes a procedure for Permittees to report annually on the
effectiveness of Storm Water Pollution Plans at each site, and
certify compliance with this Order.

D. Source Impection

I. By             ., Permittees shall submit a schedule for inspection of
industrial/commercial facilities in III.B.l.a. for adequacy of storm water
pollulion prevention measures. The schedule shall include, for a five year

for municipalities with a population of less than 250,000, all
facilities identified in III.B.l.a.l, and all facilities identified in
III.B.l.a.2 and Ill. B.l.a.3,

14          ,_
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b. for municipalities with a population of greater than 250,000, all
facilities identified in III.B.l.a.l, and,
a subset of facilities identified in HI.B.l.a.2 and III.B.I.oo3 bm not
less than ten times the n~mber identified in III.B.I.001

Industrial/commercial facilities in III.B.l.002 and II’I.B.l.003 that are not
included in the inspection schedule shall be surveyed by phone, mail-out,
or a similar method, as to their conformance with good stormwater quality
management measures.

2. By                     , Permittees shall develop and implement a
industrial/commercial facilities inspection program. The inspection program
shall include, but is not limited

& procedures for facility inspections

b. procedures for industrial/commercial sectors outreach on pollution
prevention" waste mlnimiT-~tiOn" and ~orm water quality
management

c. procedures to ensure corrective action is undertaken by non-
complying facilities

d. procedures to follow-up on violations of municipal standards

e. procedures for enforcement action against ~or~-complying facilities;

$ .$ f. an electronic recording system to document the status of facility
inspections; and,

g.    appropriate training for program staff.

3. During inspection of group III.B.l .a.l, inspectors shall request to see
copy of the SWPPP during an inspection. If no SWPPP is available, the
Regional Board shall be notified. In addition, the Penniltee may deem it
necessary to report problematic facilities to the Regional Board.

E.    Rer~ortin~_ _

Each year, the Permittees shall evaluate the results and progress of their storm
water quality management program for industrial/commercial sources. The annual
report submitled to the Regional Board shall recommend a strategy for the
management of storm water from indusl~’ial/commercial sources for the foLlowing
year based upon:

00 priority industrial/commercial sources listing
b. priority on-site inspections
c. phone/mail-out survey inspections
d. priority checklists of stormwater urban runoff control measures

15
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e. evaluations of structural and treaUnent control measures
f. special studies and pilot projects needs
g. specific site and activiv! monitoring needs

The EAC shall make available to the Regional Board the
industrial/commercial database developed in III.B.I.a. 1 in the appropriate
format when so requested.

F.

The Permillees shall develop a process for the exchange of information be1~’n
the Permi1~ees and the Regional Board. Appropriate formats for such reports shall
be developed as required.

G. Conflicts with Other Mandate~

The Permittees will work with other regulatory agencies and repor~ ~o the
Regionai Board on recommendations to resolve any conflicts which are
identified between the provisions of this permit and the requirements of
other regulatory agencies.

n
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IV.      PROGRAM     REQUIREMENTS     FOR     NEW     DEVELOPMENT     AND
REDEVELOPMENT

1. By          , the EAC shall develop and adopt a regional policy to
promote watershed protection considerations during plarming, project
review, and permitting of new development and redevelopment, to:

a. preserve to the extent feasible, and where possible, create or restore
areas that provide water quality benefits, such as riparian corridors
and wetlands, and promote the design of new development so that
it protects the natural integrity of drainage systems and water
bodies.

b. a~oid conversions of areas particularly susceptible to erosion or
sediment loss and/or establish development guidance that identifies
these areas and protects them from erosion and sediment loss.
Such areas include s~eep slopes, highly erodible soils, periods of
intense rainfall, and inability to revegetate once disturbed.

c. require the integration of storm water quality protection into
construction and post-construction activities at all development
sites, including the minimization of toxi~: material use and their
careful containment on site.

d. maintain peak runoff rates at pre.¢levelopment levels, wherever
practicable.

2. By __     . the EAC shall establish minimum requirements consistent
with the regional policy for new development and redevelopment, for

a. site planning practices

b. construction best management practices

c. post-conslruction best management practices

d. reporting ervsion and storm water control strategies

e. redevelopment and infill

B. ~
In order to integrate storm water management considerations into new
development projects at the time that they are f~rst proposed to jurisdictions, and
to support other provisions of this permit:
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I. By ~.., the EAC shall develop guidance for permittees to use in
preparing!reviewing EIRs, and in linking EIK mitigation conditions to local
permits approvals.

2. By ~ permittees shall adopt and use the guidance in their internal
procedures.

3. By ~, the EAC shall develop a model CEQA checldist form that
explicitly addresses watershed, water quality, and nonpoint source pollution

4. By_.._.._, the permittees shall use the model CEQA checklist.

5 Whenever a permittee rewrites either of the following mandated general
plan elements - the conservation element or the open space element -
watershed and stormwater management/urban runoff considerations shall
be incorporated.

6. By ~, permittees shall implement a program to encourage developers
to maximize pervious areas and storm water infillzation (in areas where the
geology and topography allow), minimize directly connected imperious
areas, and include justifiable Irealment control measures.

7. Permi~tees shall require that prior to the submit~.] of an application for the
first planning or building approval for a new dev.elopment project, an
applicant shall submit an Urban Runoff MitigatiOn Plan.

The Urban Runoff Mitigation Plan shall:

i. Be designed to reduce the runoff volume from the site and
the pollu~nt load contributed by the site through
incorporation of design elements and practices that address
each of the goals set forth below in subsection (�).
(Applicants should refer to the most recent edition of the
Comswuction Best Management Practices Handbook,
produced and published by the Storm Water Quality Task
Force, for specific guidance on selecting best management
practices for reducing pollutants in stormwater discharges
from urbanized areas.)

it. Discuss compliance with the development requirements se~
forth by Permittee’s legal authority; and

iii. Address the following goals in connection with both
con.slzuction and long term operation of the site:

a. Maximize, to the ex’tent practicable, the percentage
of permeable surfaces in order to allow more
percolation of nmoff into the ground.
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¯ b. Minimize, to the extent practicable, the amount of
runoff directed to impermeable areas to the City’s
stormwater system.

c.    Maximize, to the extent practicable, stormwater
filtration and storage for reuse through the use of
sediment traps, cisterns or other means.

Minimize, to the extent practicable, parking lot
pollution tb.rough the use of porous materials to
allow percolation of runoff, through the installation
of appropriate treatment controls, or tlxrough other

iv. Compliance with an approval Urban RunoffMitigation Planstroll be a condition of any required planning approval.

v. Failure to comply wi~h an approved Urban Runoff
Mitigation Plan after receiving any required planning
approval shall be a misdemeanor.

Identitqcatlon of Sourc~,~

1. By _.      . the EAC shall establish a screening criteria for construction
sites to be listed in a database.

2. By the Permirtees shall develop a’da~abase listing sites of
construction activity within each Permit’tees’ jurisdiction which shall be
utxiated quarterly. The database shall include at a minimum:

a.    Facility owners name, address, and telephone number;,

b. Site .address, telephone number, and contact person;

c. Closest receiving water;,

d. Type of" construction activity

e. Duration of project with start and end dates

f. Total size of project in acres or square feet.

D. Prioritization of Soure-~

1. By              . the Permittees shall prioritize sites of construction
activity within their jurisdiction on their relative potential for the
contamination of storm water and urban runoff. The categorical list shall
include:

a.    All construction activity sites regulated under Phase I of the
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Federal storm water program (40 CFK 123.26).

b. All con.<u’uction activity with sites greater than the size criteria
established by the EAC but less than five acres in size.

c. Other construction activity sites considered by the EAC or the
Regional Board to have a high potential for the �ontamination of
storm water and urban nmoff.

2. By          , Permittees shall rank the construction activity sites,
identified as potential pollutant sources of storm water and urban runoff
pollutants in IV. B. 1 .a, in order of priority for oversight of implementation
of storm water management measures.

E. ~
1. By          , Permittees shall develop a che.cldist of specific storm

water and urban runoff control measles for �on.<a’uction activity sites in
IV. B.l.a. The control measures must

a. address multiple pollutant sources

b. initially focus on source control measures such as source
mLrdmization, education, good housekeeping, good waste

and good site planning. .-management

c. ta~’get construction activity source areas and activities with the
potential to generate substantial pollutant loadings

2. By       , Permittees shall submit an evaluation of specific structural
storm water and urban runoff control measures such as, oil/water
separators, infiltration, detention, biofilters, etc., for construction sites in
IV.B. 1.a. The structural control measures must be evaluated as to:

a. effectiveness in reducing sediment, toxic pollutants and pollutants
of concern;

feasibility and cost-~ffectiveness; ~d

By          , Permittees sl~ll describe any studies and pilo~ proj~t~
that may be conducted t~ ~sess the feasibility ~nd effe~ivene~s ~f ~cific
control
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3. By           Permittees shall have in place a process to ensure
implementation and proper maintenance of storm water and urban runoff
control measures for sites associated with construction activity in IV.B.I .a.,
including

g’~ a. use of qualified personnel to design, install, and maintain BMPs.

b. proper maintenance of BMPs incorporated into private
developments (e.g., through deed restrictions, covenants, conditions
and restrictions (CC&R).

c.    proper imc~Ilafion and maintenance of p0st-construction BMPs.

d. prohibition on grading during the wet season (O~ 15 oApr 15)
except for emergency action unless adequate erosion and sediment
control measures are in place and maintained.

4.    Permittees shall require the following for demolition/construction activity:

a. Sediment, construction waste and other pollutants from consm~ction
sites and parking areas shall be re~ned on the site to the
maximum extent practicable.

b. Any sediments or other materials which are nol retained on the site
shall be removed within 24 hours or where determined necessary
by the Dtrector of Department of Public" Works, or a designated
representative, a temporary sediment ban’ier shall be installed.

c.    Excavated soil shall be located on the site in a manner that
eliminates the amounl of sediments running into the street or
adjoining properties. Soil piles shall be covered until the soil is
either used or removed.

d. Drainage controls shall be utilized as needed, depending on the
extent of proposed grading and topography of the site, including
but not limited to the following:

i. Detention ponds, sediment ponds, or infiltration pits.

ii. Dikes, filter beams or ditches.

fiL Downdrains, chutes or flumes.

iv. Silt fences.

e. No washing of construction or other industrial vehicles shall be
allowed adjacent to a construction site. No water f~om washing
vehicles on a site is allowed to run off into the City’s storm drain

21

!

R0028023



~x~ ~- ~o ~:. f. Roof drainage shall be oriented towards permeable areas on site to
~, .. ~, maximum extent practicable.

g. Lot drainage shall be oriented towards permeable m-eas to the
maximum extent practicable.

h. All parking lots shall be designed to contain one inch of
precipitation in a 24 hour period.

i. Runoff from parking lots shall be directed to permeable areas to
the Maximum Extent Practicable.

5.    Permittees shall require the following for construction activity:

a.    All constraction sites in hillside areas or in areas adjacent to
natural water-ways (sof~ botlom creeks), lakes or the ocean must
develop and implement sedimentation and erosion control plans
that incorporate the following elements: timing of consm~ction,
BMPs to reduce erosion of cleared hillsides (revegetation, jute
netting, etc.), BMPs to reduce the velocity of runoff and sediment
fi’om the construction site, and BMPs to detain the flow of
sediments from the site;

b. As a condition of granting a construction permit, set forth
reasonable limits on the clearing of vegetation from construction
sites, including, but not limited to, regulating the length of time
during which soil may be bare, and, in certain sensitive cases,
prohibiting bare soil.

6. The EAC may seek coverage under this Order, for construction activity
sites listed in III.B.l.s. 1 which are owned and operated by Permittees ff it:

a. es~blishes a procedure for notifying the Regional Board of
construction activity on sites owned or operated by Permittees;

b. prepares a checklist of construction BMPs using BAT/]3CT criteria
for implementation by Permittees at these construction sites;

c. standardizes procedures to ensure implementation of construction
BMPs by Permittees;

d. requires Permittees to prepare and retain site specific Storm Water
Pollution Prevention Plans at Permitlee construction sites; and

e. establishes a procedure for Permittees to report annually on the
effectiveness of Storm Water Pollution Plans at each construction
site, and certify compliance with this Order.

F.
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1. By            ., Permittees shall submit a schedule for inspection of
consU’uction activity sites in IV.B.I.a. for adequacy of storm water
pollution prevention measures and erosion control measures. The schedule
shall include, for a five year period,

a. all construction activity identified in IV.B.I.a.I, and all
consmaction activity identified in III.B.l.a.2 and Ill. B.l.a.:~,

2. By                    , Permittees shall develop and implcment a
construction activity inspection program. The inspection program shall
include, but is not limited to:

a. procedures for construction site inspe~ions

b. procedures for construction and building indus~ outreach on
pollution prevention, waste minlmi~tion, and ~rm water quality
management

¢. procedures to ensure corrective action is undertaken by non-
complying sites

d. procedures to follow-up on violations of municipal codes

e. procedures for enlrorcement action against non-complying
construction activity;

f. an elec~’onlc recording system to document the status of
f~it construction activity inspections; and,

g. appropriate training for program staff.

During inspection of group IV.B.I.a.I sites, inspectors shall request to see
a copy of the SWPPP during an inspection. If no SWPPP is available, the
Regional Board shall be notified. In addition, the Permittee may deem it
necessary to report problematic consmaction sites to the Regional Board.

O. Rer)ortin~

I. Each year, the Permittees shall evaluate the results and progress of their
storm water quality management program for con.s’truction activity sites.
The annual report submitted to the Regional Board shall recommend a
strategy for the management of storm water fi’om construction activity sites
for the following year based on

a. priority conslyuction site sources listing
b. priority site inspections
�. priority checklists of stormwater urban runoff control measures
d. evaluations of structural and treatment contxol measures
e. special studies and pilot projects needs
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f. specific site and activity monitoring nee.As

2. The EAC shall make available to the Regional Board the cons~ction
activity database developed in IV.B.I.a~ 1 in the appropriate format when
so

H. Conflicts with Other Mand~t~

1. The Permit~ees sl :.,’ work with other regulatory agencies and report to the
Regional Board on recommendations to resolve any conflicts which
identified between the provisions of this permit and the req~ents of
other regulatory agencies.

n
U
n
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September 14, 1995

V. PUBLIC AGENCY REQUIREMENTS

A.    Examination of Exislin_a Activifie.~                                                       ’ V

By           , the Permittees shall develop and begin implementation of a
program to examine their existing activities and measures described below to
reduce the impact on stormwater quality from their operations.

B.                                            L
1. All reasonable efforts shall be undertaken to keep sewage spills or leaks

from entering the storm drain system. The EAC shall develop procedures
for spill response by

2. Control procedures for identifying, repairing, and remediating sewer
blockages, exfiltration, overflow, and wet weather overflows from the
sewers .to the storm drain system shall be implemented to protect
stormwater quality by            These procedures shall include, but
are not limited to, quick field response to overflows, follow-up testing, and
complainl investigation.

3.    By          , the Permittees shall insure that field personnel who
operate and/or maintain sewer systems have pro.cedural training for field
screening, sampling, smoke/dye testing, and TV inspection, if appropriate, -"to be able to properly investigate any suspect connections or cross ’ ~’~connections to the storm drain system.

C. Vehicle Maintenance~Material Storage Faciliti,~

1. By ~ EAC will develop pollution prevention plans for each public
vehicle maintenance/material storage facility category.. Public vehicle
maintenance/material storage facilities include any Permittee-owned and/or
operated facility in which any of the following occur: vehicle or equipment
maintenance; repair; washing; fueling; and/or any facility at which there
is storage of toxic chemicals or hazardous materials.

2. Best Management Practices (BMPs)

a.    By        , Permittees will have site specific pollutant control
measures implemented a~ all vehicle maintenance/material storage
facilities per EAC guidelines, together with an on- site pollution
prevention plan.

b. Any BMPs to be implemented must be part of a comprehensive
plan designed to address the various pollutant sources at each
public vehicle maintenance/material storage facility. To achieve
this goal, the Perrnittees shall first identify the potential pollution
sources and who is responsible for implementing the stormwater

~r’--~

25

R0028027



management measures.

c. Based on the facility ~pe, management practices and schedule of
implementation shall be developed. B/vfPs that can be used to
improve the quality of runoff include, but are not limited to:

i. Housck~plng prattles;

ii. Material storage

ill. Vehicle leak and spill control; and

iv. Illegal dumping �ontrol.

d. Loading/Unloading of Materials

i. Employees or contractors of the Permittees who handle
potentially harmful materials shall be trained in good
housekeeping practices to prevent or reduce the discharge
of pollutams to stormwater from outdoor Ioading/unloadlng
of materials.

ii. Applicable BM~s shall be selected based on the following

I. Eliminating exposure of m’ate~-ial to rainfall;

2. Checking equipment regularly for leaks; and

3. Containing spills.

e.    Material Storage Control

A program shall be developed to prevent or reduce the discharge
of pollutants to stormwater from outdoor container storage areas
using measures such as:

i. Installing safeguards againsn accidental releases;

ii. Se ’.ondary containment;
Conducting regular inspections; andiii.

iv. Training employees in standard operating procedures and
spill ¢lcaaup techniques.

f. Vehicle and Equipment Washing and Maintenan~

i.. Washing of vehicles or equipment on-site shall be
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performed in a designated area equipped with an oil/water
separator.

ii. The sumps and separators shall be maintained/cleaned on
regulaxly scheduled basis appropriate to the facility.

iii. BMPs to be implemented as appropriate for vehicl~ and
equipment maintenance shall include but not be limited to:

a. Waste realuetion;

b. Use of alternate la’oducts;

�. Pollutioa prevention;

d. Recycling; and

e. Spill prevention and clean up.

6. Waste Handlin_~ and

Wastes shall be managed to prevent stormwater pollution

D.    Parks and Re~eation

I.    Fertilizers/Pesticides

[~ a. Permittees shall develop procedures on the proper application of
pesticides, herbicides, and fertilizers by Procedures
shall include:

i. List of ,,pproved pe~cide~ and .~1~1 u.~;

ii. Producl and application information;

iii. Equipment use and mainteaaace procedures; and

iv. Record keeping.

b.    Landscape v,’~e shall not be discharged into the storm drain

c. Storage ~zeas for fertilizers and pesticides shall be designed and
maintained to reduce exposure to stormwater. The following BMPs
shall be utilized where appropriaI¢:

i. Store materials inside or under cover on paved surfaces;

ii. Use secondary containment;
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iii. Minimize storage and handling of hazardous materials;

iv. Inspect storage areas regularly.

2. Facility Management

a. Wash waters cannot be discharged into the storm drain system
without appropriate treatmenL

b. Landscape maintenance involving the use of pesticides and
fertilizers shall en.cure the proper use of these materials to minimize
loss to storm water.

c. Retention and planting of native vegetation to reduce water,
fertilizer, and pesticide needs shall be encottraged.

d. Use of Integrated Pest Management 0PM) shall be encouraged.

e. A schedule for irrigation and fertilization shall be developed by,

i. Chemical appli~atio~ d~i~g w~ se~o~ and ~o ch~i~l
,,pplication d~ring ~or~s; and,

ii.    Over wmering that ~ay l~d N ~off tha~ contaim

The drainage of ~mmer~ial/muni¢ipal m~rimming l~ol water ~I1
only be discharged under separate Waste Discharge Requirements.

g. Each Permittee shall develop BMPs to minimize trash, debris, and
other pollutants fi’om entering Permittee owned recreational water
bodies by         . These measures shall include:

i. Routine trash collection along, on, and/or in, water bodies,
where feasible; and

ii.    Public outreach to educate the public abom impacta of

E. Storm Drain System O~eration and Management

1. Inlet Maintenance

BMPs to be implemented by each Permittee for effective e~tch basin
cleaning shall include, but not be limited to the following:

a. Basins shall be inspected and cleaned between May 1 and October
15 of each year;
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b. Between October 15 and April 15, catch basins shall be maintained
as necessary.

c. Records shall be kept of the number of catch basins cleaned; and

d. Track the amount of waste collected.

2. Storm Drain Malntenan_~,

& Material removed
disposed of properly.

b. Trash and debris :fi’om open channel storm dra~ shall be removed
at least annually between May 1 and October 15 of each year.

�. Open channels shall also be mor~tored during the r~y season for
any debris buildup and cleaned where needed.

3. Waste Mana_~ement

The Perrnittees shall implement a program by          , ~o identify problem
areas of illegal dumping so regular inspection and clean up can maintain the
charme]’s opt~num capacity and prevent the discharge of contaminants.

4. Dry_ weather storm drain dive,ion

The Permittees shall investigate the feasibility of diverting dry-weather flows fi’om
the storm drain system to POTWs where appropriate. The investigation shaJ] be
completed by

I. Sweeping of curbed streets:

a.    Sweeping of curbed s~reets shall occur at lea~ monthly.

b. Where feasible, areas generating excessive refuse shall be swept
more fl’equently.

2. Maintenance

a. Existing saw-cut management and paving practices conducted by
the Penn.ittees shall be evaluated and appropriate conU’ol measures
developed.

b. Paving control measures to be considered that would help reduce
the ~mpacts to swrmwater include, but are not Limited to:

i. Avoid paving during wet weather; and
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ii. Store materials away from drainage courses to prevent
pollution of slormwater runoff’.

c. Refuse collected shall be transponed to appropriate disposal
facilities in accordance with applicable federal, state, and local laws
and regulations.

d. Good housekeeping practices shall be implemented to insure proper
management of any was~ products that may be generated during
maintemace activities.

e. To reduce stormwater pollution from concrete materials and wastes:

i. Washout of concrete m~cks should be conducted off- or on-
site in designated areas. Do .not wash out concrete tru~ks
into storm drains, open ditches, s~’eets, or streams;

ii.    Store materials under cover, away from drainage mwas; and

iii. Avoid mixing excess amounts of concrete or cement on-
site.

f. Employees shall be ~’ained in the implementation of good
housekeeping measures. Training shall:

i.    Promote a clear underst.*nding" o~ the potential for
maintenance activities to pollute storm water,

ii. Identify solutions (BMPs selection);

I. By,          , the Permittees shall develop and implement procedures
to assess the impact(s) of new flood management projects on the quality
of receiving water bodies.

2. The Permit~ces shall undertake pilot projects/studies to determine the
applicability of altered structural flood control system elements to provide
pollutant removal in stormwater.

3.    During consm~cfion, appropriate BIVI~s shall be utilized to control

4. Current maintenance activities with regards to desilting/sediment removal,
vegetation management, and waste management shall be reviewed to
assure that appropriate management measures are developed to comply
with the stormwater regulations.

H.
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September 15, 1995 (To be negotiated)

VI. PUBLIC INFORMATION AND PARTICIPATION

To reach as many Los Angeles County residents as possible, a comprehensive educational
outreach approach shall be undertaken under this permit. Each Permittce shall choose an
appropriate combination of outreach tools and activities to raise public awareness of storm
water issues and improve water quality.

Outreach Materiah

Outreach programs shall consist of written, audio, and visual materials and, when
necessary, translated into appropriate languages or smactured for appropriate ages.
Permittees shall incorporate interactive methods of distributing outreach malerials and
provide for public participation in activities developed under this section.

A. Written Material

The Permittees shall produce a variety of written materials to convey
information regarding storm water management within County watersheds.

2. Written materials shall include, but are not limited to: flyers, brochures,
door-hangers, newspaper articles, mail-inserts, and newsletters.

B. Audio Material

1. All Permittees shall singularly or collectively utilize radio broadcast public
service announcements to convey information regarding storm water
management except in areas where public access radio stations are not
available.

2. Examples of audio materials include radio advertisements, public service
announcements, and informational recordings.

C. Visual Material

1. All Permittees shall implement a catch basin labelling program as well as
other strategies such as banners, displays and posters to educate the public
on the ultimate destination of storm drain system flows.

2. Each Watershed Management Conm~ittee shall produce at least one
informational video. The video shall be shown on televised public service
station~ and cable access programs except in areas where cable access
programs are not available. Further methods of distribution may include
workshops, libraries, et~.

D. Distribution of Materials

Outreach materials shall be made available to the public at appropriate public
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counters and distributed at public events. Examples include fairs, festivals, public
meetings, commurdty events, school assemblies, etc.

General Education Strategy

A. The EAC shall develop and the Pennirtees shall implement a 5-year urban runoff
education strategy. The intent of the strategy shall be to enhance public awareness
of the impact of storm water pollution o~ ,~ceiving waters and to discourage
improper waste disposal practices. Outreach efforts shall be conducted throughout
the watershed. The public shall be made aware of their responsibility for both the
problems and solutions to storm water pollution. A watershed-wide program shall
be implemented by

Development and implementation of the education strategy shall be based on the
four objectives listed below:

Promoting clear identification and understanding of the problem, including1.
activities with the potential to pollute storm water,

2. Identifying solutions or applicable measures (Best Management Practices)
that can be taken to prevent storm water pollution;

3. Raising public awareness of the problems and solutions; and

4. Incorporating solutions back into programs., ~raining and BMP
implementation.

B. Efforts shall be. made to identify land uses and activities that have a higher
potential for storm water/urban runoffpollution by focusing on specific pollutants,
disposal practices, materials used, etc. To prevent storm water/urban runoff
pollution, outreach materials shall be provided on the appropriate selection and
implementation of BMPs accordingly. A watershed-wide program shall be
developed by

I. Pollutant Specific: The reduction of specific pollutants of concern in a
particular watershed shall be addressed in a focused public education and
outreach program.

2. Activity-specific: Activity-specific outreach programs shall be developed
and implemented throughout the watershed. Written, audio, or visual
outreach tools should address three primary topics:

a. Identification of activities potentially causing storm water pollution;

b. Implementation of Best Management Practices to prevent storm
water polhrdon.

c. Recognizing and reporting occurrences of storm water polluting
activities.
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Permittees shall continue to develop activity-specific outreach
programs that inform residents about the problem of illicit discharges and
dumping and that promote, publicize, and facilitate public reporting of
these activities. The program shall also include continuing operation,
maintenance, and promotion of the county-wide reporting hotiine.

C. The Permitteesshalllistpertinent City phone numbers under the City government
directory located in the front section of local area phone books. This shall be
u~lated annually as necessary and shall, at a minimum, include numbers for
reporting on clogged catch basin inlets reporting illegal discharges/dumping and
a general informational number for storm water. Thcs~ phone numbers may be
city-specific or area-wide.

D. All reasonable efforts to coordinate public outreach efforts shall be undertaken.
This may include coordinating with environmental gzoups and public agencies
such as the California Coastal Commission, the Department of Beaches and
Harbors, Resource Agencies, ~.

Outrea~:h to Target Audien¢~

Permittees shall develop and implement an educational program that stresses pollution
prevention for a variety of audiences, including local residents, school-aged children,
businesses and public employees whose job functions and daily lives may impact storm
water quality. The program may be developed locally or regionally and shall include at

¯ ~lucation on the proper use and disposal of pesticides, herbicides and realizers;

¯ Education on the definition of, identification of, and impacts associated with illicit
discharges and procedures for reporting.

¯ Promotion of proper management of and disposal practices for used oil and
hazardous substances.

A. Local Residents

I. Permittees shall develop a program to educate loc.~l residents on types of
household hazardous wasles along with proper management and disposal
methods. The program shall at a minimum include:

a. Information on the availability of colle~tion services, such as
location and schedule;

b. Production of public outreach materials that educate residents on
source reduction and proper disposal methods for household
hazardous wasps; and

Continue to encourage residents to recycle ofoil, anti~eeze, glass,
plastics, batteries, etc. and to prevent the improper disposal of such
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materials to the storm drainage system.

Educational efforts throughout the watershed should also provide residents

V
.~’~ with detailed information regarding the Los Angeles County-wide

Household Hazardous Waste Management Program. Other local programs
shall be advertised as appropriate.

O2. Permit~ees shall develop and encourage watershed residents to v, articipate
in specific storm water ou~each programs. Residents shall be Lnformed of
and provided with the opportu~ty to share ideas and comments about the

Lprograms. Perrnittees shall demonstrate that a good faith effort has be~n
made to outreach to different communities within the watershed. The
watershed-wide outreach program shail be implemented by.
This shall at a minimum include:

a. Where applicable for fire and erosion prevention, mowing shall be
encouraged as opposed to disldng. An investigation of effectiveness
shall be undertaken. "~"

3. Cooperative Public Outre~h

In order to promote public participation, cooperative outreach programs
with local residents shall be developed. These cooperative programs should              ~"
foster awareness and identification of storm water pollution issues among
residents in the watershed. Catch basin labelling and other established sign
programs are excellent examples of this type of ~operative effort, as are               r~
events like the "Storm water Pollution Awareness Week." One possibility
for cooperative outreach is an "Adopt-A-" program. Residents can "adopt"
highways, storm drains, catch basins, streams, etc. to monitor, restore and
protect. The purpose of all cooperative outreach programs created is to
inform and involve the public in storm water management.                        .

4. Complaint Procedures

Public comments/complaints shall be requested by the Permittees in order
to help gauge the maccess and effectiveness of ~torm water programs.

B. K-12 School Children

School children can play ~n important role in public information mid pm’ticipation
programs, as they are generally more easily motivated and any behavior ¢lmnges
they make tend to s~ay with them through adulthood. School children can also
convey storm water pollution prevention messages to other family meml~r~.
School programs shall include information on storm drain systems, the difference
between sewers and storm drains, the importance of preventing ~torm water
pollution, and may ~lso address, illegal discharges/dumping mad reportiag
procedures, source minimization, and general pollution prevention. Written
materials (workbooks and coloring books), videos, assemblies, and field trips are
examples of effective components of a K-12 educational program.
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C. Businesses

A detailed public education and outreach program shall be developed for business
operations with greater potential of discharging pollutants into the storm drain
system. The program shall include employee waining on and the effectiveness of
implementing BMPs to reduce nonpoint source pollution. In addition to wcitlen,
audio, and visual materials, other possible means of focused outreach may include:
conducting workshov. :~.-ss mailings, submitting informational articles to

D. Public Agencies and Employees

Public agency employees shall be trained on storm warn" management and
pollution prevention practices and involve employees on many different levels -
from program managers to field personnel. Training programs shall include, but
are not limited to, articles in City newsletters, training classes, checklists for field
personnel, and interdepartmental forums or committees. Materials developed for
other audiences may also be used in these public agency employee tra~ng
programs. Appropriate public agency employees shall be trained in:

I. Emergency spill cleanup procedures.

2. Environmentally sensitive alternative products.

3. C, ood housek ping ..

Permittees shall provide outreach materials to the general public through
business license renewal counters and/or make efforts to outreach through
professional and business associations. Additionally, Permit’tees should
consider producing educational materials for professionals and technicians
not employed by public agencies.

Outreach Based on Activity-Type

A. Industrial/Commercial

A watershed-wide, general outreach program shall be set up by the WMC for all
industrial and commercial facilities potentially discharging to the storm drain
system. Furthermore, the WMC shall provide specific guidance objectives to these
facilities regarding storm water program compliance by          , and inform
and remind all potential commercial and industrial dischargers of their obligations
under the storm water program. The Permittees shall also encourage the proper
disposal of all materials ~om industrial and commercial sites.

Prior to the WMC providing specific guidance objectives, subcommittees shall be
established, as needed, to develop specific outreach materials for induswial/
commercial categories and specific "high priority" activities. This shall include at
a minimum: metal platers, restaurants, vehicle related facilities, etc...
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B. Cons~ction

The Permit~ees shall ensure tha~ contractors properly install all necessary post-
construction, permanent BMPs during initial construction and that anynecessary
maintenance needed during cons’~cdon is performed. There shall be specific
programs outlining correct practices.

In an effort to prevent concrete waste fi’om entering the storm drain system,
contractors shall observe the following guidelines:

I. Washou~ of �oncret~ U’ucks should be conducted off-sit~ or on-site in
designated area;

2.    Excess concrete should not be dumped on ~i~e; ~md

3. Employees and subcontra~ors should be ~rained in proper �oncr~e was~
mauagemen~.

The EAC shall develop a process to evaluate the effectiveness of all public
programs implemented under this permit. Surveys and focus groups are examples of
methods that can be used to gauge a program’s effectiveness. They can also be used to
provide insight into the program’s direction and to help formulate attainable goals. Results
of any evaluation method used shall indicate the community’s level of awareness of storm
water pollution. A watershed-wide program shall be implement.ed by
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August 25, 1995    (To be negotiated)                                                        -[~.

vVIII. PROGRAM EVALUATION AND REPORTING

The program may be modified subject to comments received under the Annual Review. ~.~

A procedure shall be developed and utilized for program evaluation and r=porting by the
Principal Permittee during the course of this permit. Under this procedure as outlined below, the T
EAC shall develop action-specific performance indicators and criteria, perform evaluation of
compliance and effectiveness based on the performance cri .~r’.’a, establish schedules and
mechanism for internal record keeping and reporting, and submit semi-annual and annual reports
to the Regional Board using a standardized formal

The EAC, WMC, and/or each Permittee are responsible for collecting data needed for program               ,.~
evaluation, conducting self-evaluation, and reporting the results of evaluation to the Regional
Board. The results reported to the Regional Board shall include both the collected data and
analysis of the data. The reports shall include detailed explanation on how the evaluations am
conducted, how and why certain provisions of the permits are met or not met, how the
effectiveness of certain BMPs is determined or is not, and should a problem arise, how it shall
be corrected. The Regional Board will make a compliance determination based on information
submitted under this proce.dum.                                                               �,_

A. Demonstration of Comnliance -

Each Permittee is responsible for demonstrating that the required BMPs as
prescribed under this permit, as well as other BMPs included in the
Watershed Management Plans, are implemented "to the "maximum exlent
practicable." Each Permittee shail implement the required BMPs to the
maximum extent practicable.

2. The Watershed Management Committees are responsible for demonstrating
the effectiveness of other BMPs through conducting and reporting the
results of pilot/demonstration projects for evaluating the effectiveness of
BMPs in the watershed.

3. The degree and the effectiveness of BMP implementation shall be
evaluated and reported by the Permittees using environmental and/or
administrative indicators whenever possible. When environmental
indicators are not readily and/or easily available, administrative indicators
shall be used. These shall include indicators prescribed under relevant
provisions of this permit, and/or other indicators deemed appropriate by the
Walershed Management Committee, the Executive Advisory Committee,
and/or ultimately the Regional Board. Examples of the quantitative
indicators include the number of inspections conducted, number of s~ff
increase, number of audience reached through public education, waste
recycled, water conserved, hazardous waste collected, oil re.cycled,
catchbasin waste removed, etc. Quantitative indicators of environmental
conditions should also be reported if they can be linked to the effects of
the BMP implementation.
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4. In order to yield comparable results for year to year evaluation on the
success, the progress, and/or the failure in BMP implementation, and
comparable results from area to area, a uniform data collection
methodology shall be established for each of the required BMPs. The
uniform data collection methodology shall be developed by the Executive
Advisory Committec. Subsequently, each report on BMP implementation
shall provide comparison with the implementation status during the
previous reporting period and the scheduled implementation timelin¢ for
the current and future reporting periods, based on data collected using the
uniform collection methodology.

B. Internal Reportin_~ and Record

1. In order to facilitate the preparation of semi-annual and annual reports, the
EAC shall develop standard forms for internal reporting to be used by all
Permittees within the watershed. The forms shall collect all the
information essential to the preparation of the annual and semi-annual
reports and to the needs of other management actions by the Watershed
Management Committees, EAC, and/or the Permittees. Reported
information shall be quantifiable and specific for ~ach program area and/or
BMP. The dates for submitting the internal reports shall allow sufficient
time for compilation and analysis by the Watershed Management
Committees and/or the EAC for the preparation of semi-annual and annual
reports to the Regional Board.

:2. All records shall be retained by the Permittees
longer as required by the Regional Board or USEPA.

.... C. Semi-annual and Annual Renon~

1. Semi-annual Report

The requirements under VIII.A shall be met by the submittal of semi-
annual and annual reports. Semi-annual reports shall succinctly summarize
compliance efforts and may consist of simple compliance checklists.
Annual reports shall be comprehensive.

a. The EAC shall submit
Regional Board by of each year. Semi-annual reports
must be submitted to the Regional Board within 30 days alk-r the
end of the six-month period. These six month periods a~ Jan-
.June. and July - Dec. (TO BE DETERMINI~D)

b. The semi-annual report shall serve as
progress of the implementation of the Stormwater Management
Plan and other permit provisions. The Watershed Management
Committee is responsible for collecting and compiling information
from each Permittee prior
and include the compiled information along with the information
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analysis into the ~

c. The semi-annual report shall consist ofa s~m~mary table illustrating
the levels of implementation for all requL-ements by each Permittee.
Tables shall be developed for each program element listing the
Permit~ees, describing the sUtus of implementation by each
Permirtee of the element, and documenting any modifications of the
element from the standard program.

2. Annual Report

a. The Executive Committee shall submit an annual x~port to the
Regional Board not more than 60 days m%er the end of each permit
year (         ). The annual rep~ shall include both a
summary of the progress and sUms of Stormwater Managmnent
Plan implementation, a summary on sums of compliance with all
permit provisions, a report on the evaluation of program
effectiveness, and a summary of re~mmendations for permit
provision revisions. The Permittees as a whole (within watershed
management areas) shall describe any problems encountered dining
implementation and discuss the modifications to the program in
order to solve these problems.

b. The Principal Permit~ee shall collect compile, and analyze
information from each Permirtee wiu~in th.e watershed prior to
preparation of the annual report. The Watershed Management
Committee shall include the compiled information and its analysis
(instead of raw data or copy of intenml reports) in the annual

c.    The annual report shall include a summm7 table illuswating the
levels of implementation for all Permittees. Tables shall be
developed for each program element listing all the participating
Permirtees and describing the status of implementation by each
Permittee of the element. A table shah also be included to
summarize the status of the program elements for which the
Watershed Management Commiuee bears the primary
implementation responsibility. Besides summary tables, the report
should provide detailed explanation on ~ modifications made of
the program elements (delays, changes, etc.) from the standard
provisions and provide an analysis of any problems encountered
dm’ing the implementation and the proposed solutions.

d. The annual report shall include an assessment of the effectiveness
of each program elements using the performance evaluation
indicators and criteria developed under Section A of this Chapter,
and the results of the pilot/demonstration projects conducted within
and/or outside the watershed. The findings should be presented
graphically for ease of comparison with the established levels of
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¯ effort.

e. A fiscal analysis and budge~ as described under I.I (Fiscal
Resources) of this Order shall be submitted annually within 30

~ days of the Budget adoption date for each Permittee.

D. Storm Water Management Plan Revision~

I. Revisions to provisions of this permit can be made through the order of
the Regional Board. The EAC can recommend and request revisions to
the Stormwater Management Plan through documentation in the annual

2. Recommended revisions shall be supponed by the results of a program
evaluation. Recommended revisions to the Stonnwater Management Plans
may be made if it can be demonstrated that 1) the changes will lead to
improvement of the effectiveness of this program, 2) the changes will
result in positive impacts of environmental conditions, and 3) that the
current measures have been implemented to the "Maximum extent
practicable" as defined in Section VIII.A. Any recommended revisions
shall not take effect unless approved by the Executive Of~cer.

3. Revisions may be made to the Storm Water Management Plans by the
Executive Ofl3cer or the Regional Board based upon public input and/or
testimony.
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The Discharger shall comply with the a~tached Monitoring and Reporting Program, which is part
of th~s Order, and any revisions or modifications thereto, as ordered by the Executive Officer.

Th~s Order may be modified, revoked, or reissued, prior to the expiration date as follows:

To address changed conditions identified in the required technical repom or other
sources deemed significant by the Regional Board;

b. To incorporate applicable requirements or statewide water quality control plans
adopted by the State Board or amendments to the Basin Pl~;

�. To comply with any applicable requirements, gnidelines, or regulations issued or
approved under Section 402(p) of the CWA, if the req~tirement, guideline, or
regulation so issued or approved contains different con~tions or ad~tional
requirements not provided for in this Order. The Order as modified or reissued
under tl~s paragraph shall ~lso contain any other requirements of the CWA then
applicable; or

d. Any other Federal or State Laws or Regulations become effective which
necessitate changes.

The issuance of this permit is not intended to, and does not, absolve the Discharger of fiability
for conduct which may have constituted a violation of the previous Board Order 90-079
(CA0061654, CI 6948) adopted by this Regional Board on June 18, 1990.

This Order expires on             . The Discharger mus~ subn~it a complete Report of
Waste Discharge including a revised Storm Water Management Plan in accordance with Title 23,
California Code of Regulations, not later than 180 days in advance of such date as application
for reissuance of waste discharge requirements.

I, Robert P. Ghirelli, Executive Officer, do hereby certify that the foregoing is a full, Irue, and

Angelescorrect copyRegion,Of anonOrderDecemberadopted~bY1995.the California Regional Water Quality Conu’ol Board, Los

ROBERT P. GHIRELLI, D.Env.
Executive Officer
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ATTACHMENT A

NPDES STORM WATER PERMIT
WATERSHED MANAGEMENT AREAS

Santa Monica Bay Los An_oeles River San Gabriel River
Malibu Creek and Other Rural Alhambra Artesia

Arcadia AzusaAgoura Hills Bell Baldwin ParkCalabasas Bell Gardens BellflowerCa/trens Burbank BradburyLos Angeles County Caltrans CaltranaMalibu Commerce CerritosWestlake Village Compton ClaremontVentura County Cudahy Covina
El Monte Diamond BarBallona Creek and Other Glendale Downey

~ Hidden Hills Duarte
Huntington Park GlendoraBevedy Hills La Canada Flintridge Hawaiian Gardens

Caltrans Long Beach IndustryCulver City Los Angeles IrwindaleEl Segundo Los Angeles County La Habra Heights
Hermosa Beach Lynwood La MiradaLos Angeles Maywood La PuenteLos Angeles County Monrovia .. La VemeManhattan Beach Montebello LakewoodPalos Verdes Estates Monterey Park Long Beach

Rancho Palos Verdes Paramount Los Angeles County
Redondo Beach Pasadena NorwalkRolling Hills Rosemead PomonaRolling Hills Estates San Femando Pico RiveraSanta Monica San Gabdel San DimasWest Hollywood San Madno Santa Fe Springs

Sierra Madre WalnutDominouez Channel/ Signal Hill West CovinaLos An_oele-s Harbor Draina_oP, South El Monte Whittier
South Gate

Caltrans South Pasadena Santa Clara River
Carson Temple City

Gardena Vernon CaltransHawthorne Los Angeles CountyInglewood Santa ClaritaLawndale
Lomita

Los Angeles
Los Angeles County

Torrance

Italicized agencies are present in more than one watershed.
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CITY OF LONG BEACH
333 WEST OC~J4 BOULEVARD ¯ LONG

S~tember 26, 199~

Ca~e~e T~
~ Ex~five D~or

Momer~ P~ CA. 91~5~156

~s leuer is ~ respon~ m your memo~dum da~ed Sep~em~

~ to ad~uately respond, ~ven the ~remely ti~t t~e

~s iat=t ve~ion ~nt~s ~e~ n~ ~ons
more th~ 40 pages ~ len~ To ~ow ~ties
u~on~le. In additio~ it is ve~ d~lt for ~ti= to ~t on a d~t whm
ve~ions ~e ch~ng ~on on a w~y b~is ~d pr~ous
to. We r~e the~ npid ~m-~ound times ~e n~ under the ~ent ~h~ule; ~s
conside~tion should be ~ven to mod~ng the completion ~h~ule ~ t~ a more thou~
d~g proc~ ~ be implement~.

~e City of Long B~ch offers the follo~ng generg co~ents ~d conce~ but intends to
sub~t a more detfiled line-by-line respo~ at a later date.

a’ ~s pe~t is too len~y, comple~ ~d di~lt to under~d. Some ponio= of the
pe~t ~e evolve ~d other po~ons
n~s to be s~ple, cl~, ~d con~se. ~e pe~t should est~lish the r~u~
~ework for the Water M~gemem Pl~ (~) ~er ~ a~empt to li= numerous
specific m~agement pnctices. ~e pe~t should pro~de
pro~ element not the sp~ifics.
by gl interested

Some importer ~=ions oft~s
di~h~g¢ pro~bitions, ~d exempted di~ges. Sin~ ~s d~ is not compile,
cid~ have ~other oppo~ to renew ~d co~t on ~e pe~t pdor to ~e pubi�
r~ pedod?
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Catherine Tyrrell                                                                   L
Page 2
September 26, 1995

¯ -" It is undemood that the guidance document will provide
deSnitely needed. W’dl this document be available with the nex~ dra~ permit version? W’dl
this document be pan of the permit or jus~ ¯ reference tool? If the Board Sta,ffintends
make the guidance document pan of the permit, will cities be able to review the document
prior to the public review period?

The City of Long Beach has been an active participant in the permit development process to date,
but is extremely concerned about the direction recent revisions have taken. My office is currently
reviewing the latest dra/~ permit with the City Attorney’s Office and is expected to provide your
agency with written detailed comments in the near future.

Sincerely,

BM:b~

Li~ Pe~ay Mal~te~, Deputy City
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January 8, 1996

State of California
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD,

LOS ANGELES REGION

WASTE DISCHARGE REQUIREMENTS FOR
MUNICIPAL STORM WATER DISCHARGES

~ COUNTY OF LOS ANGELES

RESPONSE TO PERMITTEE COMMENTS ON THE
SEPTEMBER 15 PARTIAL DRAFT

On September 15, 1995, Regional Board staff circulated as a progress report, a partial draft of
the Waste Discharge Requirements for the Discharge of Municipal Storm Water in the County
of Los Angeles, to the Permittees and other interested parties. Although the September 15 partial
draft was very preliminary and still incomplete, the comments submitted greatly facilitated Board
staff in addressing or explaining the issues that were of the greatest concern to Permittees, in the
draft permit that was mailed on December 18, 1995.

In addition to reviewing the written comments received from the Permittees on the September
15 partial draft, Regional Board staffhas met with representatives of a number ofinteresl groups
to solicit their views on various aspects of the draft permit. Many comments received expressed
similar concerns, while some suggestions were contradictory. Nevertheless, Board staffhas made
every effort to be responsive to the comments and suggestions, and where appropriate,
incorporated findings and/or provisions to address them in the December 18 dra~.

The following is a summary of comments compiled by the County of Los Angeles on behalf of
Permirtees, on the September 15 partial draft, and Regional Board staffresponses. The responses
are in iUdics.

1. The current draft Permit is too lengthy, complex, and difficult to understand. It needs to
be simple, clear, and concise, establishing a framework for a Storm Water Management
Plan. The draft contains very specific and seemingly inflexible dictates. It should be
more flexible with the ability to reflect local conditions.

To assist Permittees in understanding the requirements of the municipal separate storm
sewer system (MS4)permit, a companion guidance manual is being prepared in a ’simple
to understand’ format. The preparation of the guidance manual is being graciously
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funded by contributions from the County of Los Angeles, and the cities of Culver City,
La Canada Flintridge, Los Angeles, Pasadena, Rolling Hills Estates, Santa Clarita, Santa
Monica, and Vernon.

In most MS4 permits, the Storm Water Management Program (SWMP) requirements are
components proposed by Permittees and are incorporated in the permit by refirence to
a storm water management plan. In the case of the County of Los Angeles, however, the
submitted plans were determined to be incomplete and inadequate in proposed program
components necessary to reduce pollutants in storm water to the "maximum extent
practicable" as required by CWA Section 402(p)(3)(B). Therefore, the submitted plans
served as partial bases for the development of the Storm Water Management Plan
requirements of this Order.

Los Angeles County has had a MS4 permit for more than five years and many basic
components of the implementation requirements of CWA Section 402(p) are yet to be
developed in any coherent manner. The USEPA has expressed major concerns with the
slow progress of the Los Angeles storm water program. While other MS4 program
throughout the State and elsewhere in the country have developed storm water
management plans and implemented them, Los Angeles County municipalities have not.
Further program development delay as requested by some Permittees is not in the public
interest. Consequently, in this Order components of each Section provide some detail,
in order to clarify the requirements for 87 Permittees. The requirements in this Order
are comparable to what is being implemented by other MS4 programs (such as Santa
Clara Municipal Water District, Alameda County, Sacramento County, Orange County,
Riverside CounO; and San Bernardino County) which are described in their respective
storm water management plans.

Afier all section requirements for countywide storm water management plan (CSWMP)
have been developed, Permittees have the option of preparing a separate watershed
management area plan OVMAP) to replace the CSWMP. The WMAP must contain some
components of the CSWMP but can customize others.

Where a Permittee finds any particular BMP requirement impracticable, the Permittee
has been given the flexibility to petition for program substitution. However such requests
require that sufficient rationale be presented to assure a basis of consistency within the
County for business and the public.

2. There is no reason that the Public Information chapter should be different from the rest
of the Permit in language and charactea’.

The Public Information and Participation chapter has been substantially rewritten to be
consistent with the rest of the permit. It includes, however, unique requirements such as
a five year education strategy; and a survey to measure program effectiveness. ~he
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emphasis of this section is to increase crwareness of storm water pollution, encourage non
polluting actions, and promote behavioral changes among business and the public.

3.    The permit should be conditioned tobe reviewed and revised in accordance with any
Federal Legislation passed in the process of re-authorization of the Clean Water Act or
legislation granting relief fi’om unfunded federal mandates.

The State of California ha~ been given delegated authority to implement the NPDES
program. The storm water program is part of the NPDES program. Under its own
terms, the Clean Water Act sets ’bottom line’ standard~. State law and policy, however,
may require more stringent requirements as necessary to implement State Plans.
Furthermore, Regional Board~ within the State may require more specific requirements
as necessary to implement basin plans. The federal law acknowledges that by accepting
delegated authority, the States do not relinquish the ability to impose more stringent
requirements than provided pursuant to the Clean Water Act (CWA Section 510, at 33
USC Section 1370; 40 CFR, Part 12.~.2~.,)

NPDES permits generally have a re-opener clause which allows review in response to
legislative or regulatory changes. Finding 39 in the December 18 draft describes this
process.

4. The draft Permit exceeds State and Federal requirements for programs, and doesn’t
provide fiexibility in developing a program appropriate for a watershed. Programs should
be implemented only to the extent required by the Clean Water Act. It is suggested that
the next draft permit should cleaxly identify the specific section in the Clean Water Act,
or a specific provision in the implementing regulations, which provides the basis for each
requirement proposed to be included in this permit.

Regional Board staff has discussed the draj~ permit extensively with Board Counsel. It
is Counsel’~ opinion that requirements in the draft permit do not necessarily exceed
federal law, given the fact that no numerical criteria have been prescribed; Permittees
have had more. than five years to develop an MS4 program to ’reduce pollutants tn storm
water to the "maximum extent practicable"’; and that progress tn implementing the
countywide program has been slow. Board Counsel considers it appropriate to include
specific program components based on the permit reissuance application (ROWD)
submitted by Permittees and the MS4 BMPs practiced by other California M~4 prograr~.

The dra~ permit does provide Permittees with the flexibility to substitute specified permit
requirements with other BMPs upon demonstration of effectiveness. In addition,
Permittees have been given the flexibility to develop programs on a watershed basis
through the Watershed Management Area Plans (WMAPs).
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The State of California has been given delegated authority to implement the NPDES
program. The storm water program is part of the NPDES program, r~’~der i,~ ~wn
terms, the Clean Water Act sets ’bottom line’ standards. State law and policy, however,
may require more stringent requirements as necessary to implement State Plans.
Furthermore, Regional Boards within the State may require more specific requh, ements
as necessary to implement basin plans. The federal law acknowledges that by accepting
delegated authority, the States do not relinquish the ability to impose more stringent
requirements than provided pursuant to the Clean Water Act (CWA Section 510, at 33
USC Section 1370; 40 CFR, Part 123.25.).

5. Regarding the guidance document being proposed to clarify any ambiguities or problems
in the terms of the draft Permit, it is suggested that the Permit should be able to stand
alone. However, if the guidance document is necessary, it should be commented upon
before the new Permit is adopted.

Board staff intends that the permit stand alone. Consequently, greater specificity has
been included in its various Sections. A guidance manual is being written as a companion
document to the Permit, and will include regulatory bases, explanatory text, flow charts,
model forms, and program rationale. A draft of the guidance manual is expected to be
available before the Permit goes to the Regional board for adoption. Permittees will be
requested to comment on the draft guidance document before it is finalized

6. A glossary oflerms is needed, as well as a clarification of the relationship between the
various Parties of the Permit.

A draft glossary of terms has been included in Attachment C of the draft permit mailed
on December 18, 199,~. Permittees are requested to suggest additional terms that may
need to be defined

It is expected that relationships between the various parties to the permit will be
illustrated with flow charts or equivalent illustrations in the guidance document.

7. The comment period for this draft was too short for an adequate review. It is.proposed
to reestablish a schedule for the adoption of the permit and thus allowing reasonable time
for careful evaluation and rnearfingfu] input of further

The Regional Board’s Ass&tent Executive Oftqcer sent out a letter with the September IJ
partial draft extending the comment periods for that version and future drafts. The
schedule for adoption of the permit has also been extended

Board staff in the December i8 draft has made every effort to be responsive to the
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comments and suggestions that were submitted, and where appropriate, incorporated
findings and/or provisions to address them. Since the release of the September 1J partial
draft, Regional Board staff has continued to meet with Permittees and a number of
interest groups to solicit their views on variou~ aspects of the draft permit. In addition,
the schedule for permit adoption by the Regional Board has been extended several times
in deference to requests.from municipalities to allow sufficient time for meaningful review
and comment.

8. Comments on the last draft were ignored and some portions which were said to be deleted
were actually just moved from one part of the permit to another without explanation. One
suggestion is for the Regional Water Quality Con~ol Board staff to summarize all
comments made and respond either in writing or at a public meeting. There were also
extensive, detailed corrections, additions, and deletions made to the wording of various
portions of the Permit. Reorganization of whole sections were also proposed.

As indicated in the introduction to this document, the September 15 partial draft, which
was circulated as a progress report to the Permittees and other interested parties, was
very preliminary and still incomplete. Full scale changes to the sections of the permit
were expected The intended purpose of the release was to directly involve municipalities
in the permit development process, as up to that point only members of the negotiating
team and the EAC had much contact. The comment period, as noted in Comment #7, was
extended in part to allow the Principal Permittee /EAC to consolidate and summarize
comments submitted by Permittees.

The December 28 draft, however, was prepared to be a much more complete document.
It included strike-outs to denote deletions from the September 15 partial draft, and
highlighted text to indicate additions. As is apparent, the permit text has been
significantly modified from earlier versions such as the February 14, 1995, partial draft.
Many of these changes were based on suggestions from the negotiating team, the EAC,
and Permittees.

Further, the present document provides a written response to many of the issues raised
or comments submitted by Permittees. Board staff also intends to attend future public
meetings to respond to any questions that Permittees may have on the draft permit.

9. A complete draft of the document has not been released, making review even more
difficult, as did differing versions of this dra~.

Regional Board staff apologizes for any inconvenience caused by releasing separate draft
sections and interim revisions to Permittees. The actions were intended to provide
Permittees with several opportunities to critique the permit and effect changes. A
complete draft of the permit was mailed out on December 18, 1995.
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10. The Executive Advisory Committee (EAC) has been given too much responsibility for
developing programs, with some question as to whether they could be held legally liable
for compliance. They should be an advisory and coordinating body, not an
implementation or regulatory body. It is also believed that the EAC should not be
responsible for mediating conflicts between Permittees. In addition, the Watershed
Management Committee (WMC) should have the ability to agree on an individual to chair
the committee and who represents it on the EAC. They do not have to be the same
perrninee.

The December 18 draft has been revised to redefine the role of the EAC. It ts now a
consultative body. The primary responsibility for countywide ta~ks are now delegated to
the Principal Permittee, with the EAC acting in an advisory capacity. All of the
countywide requirements and guidelines will be developed by the Principal Permittee in
consultation with the EAC. Permittees provide input through the Eric and the WMC. The
Principal Permittee under the guidance of the EAC develops the countywide
implementation components, so that each Permittee is not burdened with basic program
development. However, each Permittee has the sole legal responsibility for implementing
the program requirements, after basic development is completed

For lack of a better alternative, the EAC as an entity constituted by Permittees’ peers,
appears to be best able to assist in conflict resolution among Permittees.

Staff concurs that Permittees within each individual watershed select an individual to
chair the committee. Thao same individual should also represent them on the EAC to
facilitate feedback. In the interest of assigning proportional responsibility, and
minimizing the burden on small cities who participate in the committee process, Board
staff believes that each WMC be represented on the EAC by at least the City that has the
largest population in that watershed other than the City of ros Angeles, and the County
of Los Angeles. A second representative to the EAC in the larger Los Angeles River, San
Gabriel River, and Ballona Creek WMAs, will still be selected by their respective WMCs.
Please refer to Attachment A in the December 18, 1995, draft permit to note the break-
oul.

11. For countywide consistency, it was suggested that some tasks be completed by the EAC
or done on a county wide level.

All of the countywide requirements and guidelines will be developed by the Principal
Permittee in consultation with the EAC. As discussed in response #IO above, Permittees
provide input through the EAC and the WMCs. Thus, while countywide consistency is
promoted, each Permittee is not separately burdened with basic program development.
However, each Permittee has the sole responsibility for implementing the program
requirements.
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12. The State should not relinquish its responsibility for enforcing requirements for industrial
and commercial sites to Cities.

The State Board issued two statewide general NPDES permits in 1992 to facilitate
compliance with federal regulations for selected industrial activity (Phase 1 Facilities):
one for storm water from industrial sites (NPDES No. CASO00001, General Industrial
Activities Storm Water Permit (GISP)) and the second one for storm water from
construction sites (NPDES No. CASO00002, General Construction Activity Storm Water
Permit (GCASP)). Only the USEPA, the State Water Resources Control Board and the
Regional Boards can enforce the requirements of the State general storm water permits.

Each Permittee is required under federal guidelines issued pursuant to CWA Section
402(p) to implement a program for all industrial and commercial sites to ~’educe
pollutants to the "maximum extent practicable"’. Industrial sites covered under State
general permits are not exempted from compliance with local laws. The December 18
draJ2 requires Permittees to implement an industrial / commercial oversight program that
primarily emphasizes education of businesses on local storm water requirements, and note
participation in the state storm water permit program if applicable. Streamlining such
inspections would reduce a second layer when it is not necessary. Municipalities are
closer to businesses in their jurisdiction than the State.

13. The transfer of responsibility for the inspection of construction sites from the State to the
#,. * Cities without the transfer of sufficient funds is not acceptable. In addition, it is

suggested that only construction sites greater than five acres I~ regulated.

The objective of the Development Planning / Construction Section is to facilitate the
streamlining of local government permits for grading and construction with State and
Federal requirements for storm water and non-point source pollution under Section
402(p) of the CWA and Section 6217(g) of Coastal Zone Act Reauthorization Amendments
respectively. If this objective is achieved, then local government requirements may be
sufficient to establish compliance with CWA and CZ,4RA, eliminating the need for
multiple inspections. In the past, poor regulatory coordination among state, federal, and
local agencies has been an issue of much concern to the building industry. Construction
sites covered under a State general permit are not exempted from compliance with local

The State Board adopted a dual annual fee structure for construction sites subject to the
state general permit. Such construction sites located in jurisdictions with a MS4 permit
are subject to a lower annual fee ($250) than those construction sites in areas without
a MS4 permit ($500). The dual fee structure was adopted to allow Permittees to recover
the annual fee differential or portion thereof if necessary to support the M"S4 program
and also provide some oversight over such sites.

VII
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This Regional Board has no information to support the basis that construction sites of
less than five acres have no erosion problems or ~ollutant discharges as when compared
to those of five acres and above. While federal regulations pursuant to CWA Section
402@) require a separate permit for construction activity on five acres or more, MS4
l~ermittees must establish programs to address storm water pollutants from all
construction activity regardless of acreage. Besides, the Federal 9th Circuit Court of
Appeals,in vacated the fiveacre threshold for a construction storm water permit
as arbitrary and capricious, and remanded the rule to the USEPA for reconsideration.
It is also noteworthy that federal guidelines issued pursuant to CZ,4RA Section 6217(g),
prescribe management measures for construction activity regardless of land size.

14. Some sections are confusing and may lead to implementation problems. The Permit is
setting some standards which have already been set by the State (i.e., proper removal of
disposal wastes from construction sites). In addition, there is the apparent conflict
between the State Health Department Requirements and the l~’rmit requirements in regard
to system flushing of hydrants, wells, and pipelines. Furthermore, both are quoting
different parts of Federal EPA.

Regional Board staff has reiterated some standards to facilitate compliance. Every effart
has been made to ensure consistency with other State and Federal requirements.

A statewide general permit is being developed to address non.storm water discharge
issues associated with water supply and water utility xysterns.

As is acknowledged in the draft permit, if unforeseeable problems arise during
implementation, l~ermittees may recommend to the Regional Board to resolve any
conflicts they have identified between the provisions of this permit and the requirements
of other regulatory agencies.

15. The required detail and frequency of reporting on budgets and programs is excessive.
Annual reporting is adequate.

As suggested, the December 18, 1995, draft permit has been written to require only
annual reporting. Semi-annual reporting ires been eliminated

16. The requirements for legal authority are too complex, and unnecessary. The
determination as to the degree of criminal violation stated in the draft was also
questioned.

The legal authority requirements in the draft permit are required under flderal
regulations issued pursuant to CWA Section 402(p). A few specific prohibitions are
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prescribed in the Illicit Connections / Discharges Section (Page 29). The legal authority
subsection has been rewritten to reduce reporting paperwork. The criminal violation
clause has been eliminated

V17. The RWQCB should make an effort to obtain input regarding the Permit from outside
panics, even before the 60-day comment period (especially from the consla’action,

O
industrial, and commercial sectors).

Regional Board staff have met with several business associations (Restaurant Association

Lof California, Western States Petroleum Association, Building lndustry Association of
Southern California and others), environmental groups (’NRDC, Baykeeper, Tree People,
Heal the Bay, and others), and other interested persons (I.,4 Department of Water and
Power, Senator Ha)den’s Office, and others) to discuss draft permit requirements and
resolve critical issue~ Regional Board staff have also solicited feedback from the Santa
Monica Bay Oversight Committee on partial drafts of the Order, and will attend
Permittee watershed meetings, and public workshops to hear concerns, t~egional Board
staff will incorporate suggestions wherever appropriate, and address comments where
pertinent.

18. The requirements of the Permit should strive to implement programs which are cost
effective and appropriate for a given watershed, toward the goal of reducing storm water
pollution. City resources are very limited, and the imposition of mandatory programs,
especially those which have not been demonstrated to be more effective than programs
already in place, is excessive.

It is the Regional Board’s intent and expectation that Permittees’ implement programs that
are cost effective, and appropriate for their watershed management area, to reduce
pollutants in storm water to the "maximum extent practicable".

Los Angeles County has had a MS4 permit for more than five years and many basic
components of the implementation requirements of CWA Section 402(p) are yet to be
developed in any coherent manner. While other MS4 programs throughout the State and
elsewhere in the country have developed storm water management plans and implemented
them, Los Angeles County municipalities have not. Further program development delay
as requested by some Permittees is not in the public interest. The requirements in the
draft permit are comparable to what is being implemented by other MS4 programs which
are described in their respective storm water management plans. The draft permit does
provide Permittees with the flexibility to substitute specified permit requirements with
other BMPs upon demonstration of effectiveness. (See also Response # 1).

All of the countywide requirements and guidelines will be developed by the Principal
l~ermittee in consultation with the ~,/IC. Permittees provide input through the Eric and
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the WMC. Each Permittee is thus not separately burdened with basic program
development. However, each Permittee has the sole responsibility for implementing the
program requirements. At some point, after all section requirements for countywide storm
water management plan (CSWMP) have been developed, and are being implemented,
Permittees have the option of developing a separate watershed area management plan
OVMAP) to replace the CSWMP. The WMAP must contain some components of the
CSWMP but can customize others.

19. It should be recognized by the Board that many requirements in the Permit will take time
and increased funding on the part of the Permirtees. The language of the Permit should
be such that municipalities are not held in violation of the Permit during implementation
periods, and that good faith efforts to achieve the requirements are recognized. The due
dates still to be set should take into account the beginning of the fiscal year and that most
cities have already finalized their budgets for the 1995-1996"fiscal years.

Regional Board Staff have included language in the December 18, 1995, draft permit
under ’Compliance with Discharge Prohibitions and Receiving Water Limitations’ (page
14), to support good faith implementation of the storm water program requirements as

functional equivalence to compliance with receiving water objectives.

Completion dates and implementation schedules have been incorporated in the December
18, 1995, draft for discussion purposes. Comments on their relationship to municipal
budget development are requested.

20. Administrative Review standards should be established and published. The NRDC and
other entities should be required to follow this process to resolve differences.

7he December 18 draft includes an Administrative Review subsection that establishes a
review process for the Regional Board and Permittees, when documents are submitted or
compliance expectation differences arise (see Pages 26-28).

The Regional Board has no authority to require non-permittees (such as NRDC) to take
any action under the MS4 permit. The Regional Board’s authority in issuing the permit
is limited to regulating the conduct of Permittees which affects water quality. Any
Permittee, however, remains able to negotiate a separate agreement with NRDC or
others, if they so chose.

21. Any required BMPs in addition to the original thirteen should be reviewed by the
Watershed Management Committee (WMC) prior to inclusion.

The thirteen baseline minimum BMPs approved by the Regional Board in 1993 have been

X
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made a part of the permit.

Additional BMPs are prescribed in the draft permit based on discussions with the County
of Los Angeles, the City of Los Angeles, and Heal the Bay during permit development.

Other BMPs m~ry be identified during the development of countywide requirements and
guidelines by the Principal Permittee in consultation with the EAC. Permittees can
provide input during the development of the countywide requirements and guidelines
throughlheEACandlheWMC$.                      ..

22. The number of inspections required is excessive. Also the number of facilities to be
inspected should not be determined by the population of the municipality.

The Industrial / Commercial Sources Section was completely rewritten after a review of
comments received and discussions with the County of Los Angeles, the City of Los
Angeles, and Heal the Bay. The facilities inspection mostly includes facilities that were
already required to be inspected under the baseline program of the existing Order.
Additional categories include three or more industrial/groups identified by the WMCs in
consultation with the Principal Permittee / EAC as a priority within the watershed

Each Permittee’s primary role is in implementation once the countywide program has
been developed by the Principal Permittee in consultation with the EAC. Although
minimum inspection frequencies have been established, Permittees have some flexibility

¯* in prioritizing the sequence of facilities inspection in afire year period In addition, any
Permittee has the flexibility to petition the Executive Officer with proper scientific bases
to implement an alternative industrial / commercial oversight program. The scope of the
facilities inspection program has also been reduced to primarily emphasize business
education on local storm water requirements.

The population threshold for industrial/commercial facilities inspection has been
eliminated in the December 18 draft permit.

23. There is no clear understanding of how and why non-s~orm water discharges are
exempted.

The September 15 partial draft did not include Findings which explains the bases of
requirements in the permit. A complete draft was mailed out on December 18, 1995.

Federal regulations issued pursuant to CWA Section 402(p) require Permittees to
"effectively prohibit" all non-storm water discharges to the MS4 except those that have
been issued a separate NPDES permit. However, the federal regulations do not require
Permittees to prohibit non-storm water discharges listed under ’Exempted Discharges’
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(Page 32). For practical reasons, Regional Board staff have included a second category,
’Conditionally Exempted Discharges’ which Permittees need not prohibit unless
information becomes available in the future to indicate that these discharges are sources
of pollutants to receiving waters. A ’Procedures for Exemption’ has been included to r, ~.

V
allow for the possibility of expanding the list of exempt non-storm water discharges in the

future, if Permittees deem it necessary.

024. Page 1 or 2 of the Permit should supply a glossary of terms used through out the Permit,
followed by the abbreviation to be used.

LA draft glossary of terms has been included in Attachment C of the draft permit mailed
on December 18, 1995. Permittees are requested to suggest additional terms that may
need to be defined.

A section on Acronyms used in thepermit will be included in the Guidance Document that

1
is being developed as a companion document.

25. The term "agencies" used to define permittee needs to be defined. Agencies which should
participate but are not yet involved include school districts, California Dept..of Parks and
Recreation, L.A. County Fire Dept., Santa Mordca Mountains Conservancy, and other
large landowners.

Federal, or regional entities within the Permittees’ boundaries or jurisdictions outside the
County of Los Angeles, not currently named in this permit, operate storm drain facilities
and/or discharge storm water to the MS4 and watercourses covered by this permit. The
Permittees may lack legal jurisdiction over these entities under state and fideral
constitutions. Consequently, the Regional Board recognizes in Finding 20 that the
l’ermittees should not be held responsible for such facilities and/or discharges. The
Regional Board may consider issuing separate NPDES permits for storm water discharges
to these entities within the Permittees’ boundaries. Such designated Permittees may
include large landowners such as State Parks, Universities, and similar entities.
Permittees may petition the Executive Officer of the Regional Board to request such
designation. The L.A. Fire Department, in contrast, is an internal department of a
Permittee. Each Permittee is required to coordinate implementation of the storm water
requirements by its departments.

26. Regarding Legal Authority: The terms "Certify" and "Certification" may prove to be
legally ambiguous. The Cities should be consulted on the acceptability of these words.

Both terms have been eliminated in the legal authority subsection of the December 18
draft. Instead, the words, ’demonstrate’ and ’statement’ are used (Pages 24 - 26).
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27. The Administrative Review section does not resemble the idea proposed by many Cities
previously, and may be one area of responsibility best suited for the EAC. Also, what
is SPEP? Should this be SPCA?

The Administrative Review subsection formalizes Regional Board document review and
acceptance processes. In addition, tt provides Permittees an opportunity to work with the
Regional Board to remedy deficiencies in their program prior to the Initiation of formal
enforcement actions. The typographical error ’SPEP’ has been corrected to ~PCA’.

28. It is suggested that item in "Program Requirements for Industrial/Commercial Sources"
should appear ahead of item in "Illicit Discharges/Disposal". Legal sources should I~
addressed ahead of illegal sources, the data base development in III should include the
data required in II, and the definitions of sources & prioritization show up in IlL

Illicit Connections / Discharges Section is divided into three sub-sections, Illicit
connections; Illicit discharges; and Non.storm water discharges. Non-storm water
discharges are related to a key compliance element of the permit (Discharge
Prohibitions). Moving this Section further into the permit may hide its relevance.
Further, the emphasis in the Industrial/Commercial Section and several subsequent
Sections is on pollution prevention, and not legal/illegal actions.

29. In Section II, B.3 - Why is s~wage specifically mentioned, and not other common spill
substances, such as gasoline or oil?

Section ll.B. 1.b in the December 18 draft (Page 30) requires Permittees to implement
procedures to address all spills, including gasoline and oil. Sewage is specifically
mentioned to draw attention to the common practice of discharging disinfected sewage
from sanitary overflows into the MS4 without practicing containment and pump.back to
the sanitary system.

30. Who determines what is the "maximum extent practicable"? The term appears throughout
the Permit.

CWA Section 40209) defines a standard to determine if pollutants in storm water have
been reduced to the "maximum extent practicable". In addition, the fideral courts have
interpreted, ’reduce pollutants to the "maximum extent practicable"’, to mean that a
Permittee must evaluate and implement BMPs, except where, (i) other effective BMPs will
achieve greater or substantially similar pollution control benefits; (iO the BMP is not
technically feasible; or (iiO the cost of BMP implementation greatly outweighs the
pollution control benefits (Finding 32.k). The Regional Board will use federal and state
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statute and guidelines, statewide water quality Plans, the Basin Plan, case law, and other
relevant material to determine if a Permittee has implemented a program to reduce
pollutants in storm water to the "maximum extent practicable".

3 I. The list of conditionally exempted discharges needs to be expanded. (See EAC comment
set).

7"he ’Conditionally Exempted Discharges" category has been expande.d. In addition,
’Procedures for Exemption’ has been included to allow the possibility of expanding the
list of exempt non-storm water discharges in the future, if Permittees deem it necessary.

32. The Administrative Review section is too intense for this stage ofthe program. We are
still in the initial implementation stages of many aspects of the program.

The Administrative Review subsection was included at the request of several Permittees.
It formalizes Regional Board document review and acceptance processes. In addition,
it provides Permittees an opportunity to work with the Regional Board to remedy
deficiencies in their program prior to the initiation of formal enforcement actions.

33. Comprehensive findings must be included in the next draft. It is impossible to evaluate
the effectiveness of proposed programs when the existing draft is nearly devoid of goals
and objectives, when it fails to acknowledge existing conditions within its jurisdiction,
and it fails to include any baseline monitoring data.

Findings were included in the December 18, 1993, draft permit, to describe program
history, bases for requirements, controlling statutes, and clean water objectives. The
Findings which provide the rationale for the permit was completed last in order to assure
that all issues raised by Permittees were adequately explained and documented

34. The identification and prioritization of pollutants of concern for each watershed (if
known) shou!d be listed in this permit.

The guidance document will include a list of pollutants of concern by watershed, where
information exists. The Basin Plan (Water Quality Control Plan, Los Angeles Region:
Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties, California
Regional Water Quality Control Board, Los Angeles Region, Monterey Park, 1994) lists
pollutants of concern in the Los Angeles basin. The Santa Monica Bay Restoration
Project has developed a comprehensive list of pollutants of concern for the Ballona Creek
and Malibu Creek WMAs.

XIV                                                    ~
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35. The permit should return to the language of the previous permit which called for the
preparation of a plan with proposed control measures based on conditions which are
applicable for that watershed instead of specifying all such measures in the permit.

The previous permit (Order No. 90-079) was issued before the USEPA promulgated final
regulations for storm water discharges and published associated guidance. Regional
Board staff have discussed the draft permit extensively with Counsel. It is Counsel’s
opinion that, given the fact that no numerical criteria have been prescribed and
Permittees have had more than ftve years to develop an MS4 program to ~’educe
pollutants in storm water to the "maximum extent practicable"’, and that progress in
implementing a countywide program has been slow, it is appropriate to include specific
program components based on the permit reissuance application submitted by Permittees
and the MS4 BMPs practiced by other California MS4 programs. At some point, after all
section requirements for countywide storm water management plan (CSWMP) have been
developed, and are being implemented, Permittees have the option of developing a
separate watershed area management plan (WMAP) to replace the CSWMP. The WMAP
must contain some components of the CSWMP but can customize others.

36. Many of the responsibilities assigned to the EAC or Permittees should be those of the
Regional Board, such as in the Source Control Measures section (II.C.).

Per comments submitted, the primary responsibility for countywide tas~ are now
delegated to the Principal Permittee, with the EAC acting in an advisory capacity.

37. The Board’s responsibilities to review and approve the WMAP should be reinstated.

The Administrative Review subsection formalizes Regional Board document review and
acceptance processes. In addition, the Public Review subsection (Page 28) establishes
procedures for concurrent public review of the CSWMP and WMAPs before consideration
by the Regional Board for approval.                                     .:

38. The statement in section I.E. that the "WMC may hold closed sessions at its discretion
to discuss permit-related issues" could result in violations of the Ralph M. Brown Act,
and it is suggested you confer with your legal counsel on potential problems created by
this wording.

At the suggestion of Regional Board Counsel, Board staff has deleted any reference to
closed F, AC and WMC meetings in the December 18 draft.
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$T~,I"~ C~ CALIFOeNIA-~NV1RON.~EN?AL PROTECT~ A~N~

~ALIFORNI~LoS ANGELEsREGIONALREGION WATER QUALI~ CONTROL BOARD

December 18, 1995

To: All Pe~iuees ~d htere~ed P~

DRAFT OF WASTE DISCHARGE REQUIREMENTS FOR THE DISCHARGE OF
STORM WATER IN LOS ANGELES COUNTY

On September 15, 1995, Regional Board staff circulated as a progress report a partial draft of the
Waste Discharge Requirements for the Discharge of Storm Water in Los Angeles County (Storm
Water Permit) to the permittees and other interested parties. Although that version of the draft
storm water permit was veny preliminary and still incomplete, the comments received greatly
helped Board staff in the subsequent development of the current version (copy attached) oie the
draft permit

In addition to reviewing the written comments received from the permittees on the September 15
I" ¯ partial draft, Regional Board staff has met with representatives of a number of interest groups

to solicit their views on various aspects of the draft permit. Many comments received expressed
similar concerns, while some suggestions were contradictory. Nevertheless, Board staffhas made
every effort to be responsive to the comments and suggestions and, when appropriate,
inco~orated findings and/or provisions to address them in the attached draft.

The changes to the September 15 version, in response to the comments, are explained at the
beginning of each major section of the attached draft. However, we recognize that not all
stakeholders may be satisfied with the changes made. With this in mind, we plan to continue
dialogue with the stakeholders to explain our position and/or to develop additional changes that
would be acceptable while still achieving the goals of the permit and complying with federal and
state statutes and regulations. Regional Board staff plans to meet with the permittees at
individual watershed area meetings throughout i/anua~,y 1996. These meetings will provide an
opportunity to informally discuss your comments and field any questions you may have about
the draft permit. The County Department of Public Works staff will be contacting you with
meeting dates and locations. These meetings will replace the previously schedulcd all-cities
meeting.
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All Permittees and Interested Parties
Dra.ft Storm Water Permit
Page 2 of 2

Written comments on the attached draft are due to the Regional Board on January 29,
1996. Based on your written comments and information provided at the January watershed
meetings, staff will prepare t revised draft tentative permit. This draft will also be distributed
for public comment prior to Board consideration of the permit at its April 1 meeting. We are
also contemplating holding a workshop in mid-March as an additional opportunity for your
involvement in the permit development process.

Since we are extending our deadline for comments and the permit adoption date, municipalities
will be well into their budget development process for the next fiscal year before the permit is
finalized. We recommend that the permittees make some provisions for implementation of the
permit in their proposed budgets.

If you should have any questions, please feel free to call me at (213)266-7515 or Xavier
Swamikannu at (213)266-7592 or Carlos Urrunaga at (213)266-7598 of my staff.

CATHERINE TYRRELL
Assistant Executive Officer
Surface Water Programs

Enclosures: Interest Group mailing list
Draft Permit with attachments
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MAILING LIST
DRAFT STORM WATER PERMIT FOR THE COUNTY Or LOS ANGELES

ALL PERMITTEES

Mr. Jorge L~n
Oil"ice of Chief Counsel
Water Resources Control Board
901 "P" Street
Sacramento, CA 95514

Ms. Oail Feuer
Na~aal Resources Defense Couacil
6310 San Vicente Blvd, Ste 250
Los Angeles, CA 90048

Dr. Mark Gold
Executive Director
Heal the Bay
2701 Ocean Park Bird, Suite 150
Santa Mo~ca, CA 90405

Ms. Judith Dolan
Clean Water Task Force
3028 Windsor Avenue
Los Angeles, CA 90039

l~’. Moe Stavnezer
League for Coastal Protection
824 Amoroso Place
Venice, CA 90291

Mr. Peter Oren¢ll
State Coa.~al Conservancy
1330 Broadway, Suite II
Oakland, CA 94612

Mr. Dave Czama~ke
Sierra Club Angeles Chapter
715 Park Avenue
South Pasadena, CA 91630
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Mr. Dick Hingson
Sierra Club Angeles Chapter                                                                 "l’~"
3345 Wilshh’e Blvd
Suite $08
Los Angeles, CA 90010

Ms. Ioan Hartman
American Oceam Campaign                                                                 "~"
725 Arizona Avenue, Suite 102
Santa Monica, CA 90401

Mr. Eugene Brornley
Water Management Div.,O,V-$-l)
USEPA Region 9
75 Hawthorne Street
San Francisco, CA 94105

California Department of Fish and Game
¯ Mr. Bill Paznokas
330 Golden Shore, Suite $0
Long Beach, CA 90802

California Trout                                                                       ~’~

! 870 Market Su’eet, Suite 859
San Francisco, CA 94102

Friends of the Los Angeles River                                                             ~,,.,~
Mr. Jim Danza
P. O. Box 292134
Los Angeles, CA 90029

Mr. lira Danza
1235 Appleton St. #4
Long Beach, CA 90802

Friends of the Santa Clara River
Mr. Ron Bottorff
660 Randy Drive
Newbury Park, CA 91320

San Gabgel B~in Watem,.a~er
Mr. Jolm Maulding
425 East Huntington Dr., Suite 200
Mortrovia, CA 91016
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Santa Clarita Organization for Planning the Environment
Ms. Lynne Plambeck
P.O. Box I 182
Canyon Country, CA 91386

Santa Clarita Valley Canyons Preservation Committee, Inc.
Ms. Marsha McLean
P.O. Box 220748
Santa Ciarita, CA 91322-0748

Santa Monica Baykeeper
Mr. Terry Tamminen
13900 Tahiti Way, Slip A-231
P.O. Box 10096
Marina del Rey, CA 90295

Mr. Henry Schultz
20910 Calwood St.
Santa Clarita, CA 91350

United Water Conservation District
Mr. Steve Bachman
725 E. Main, P.O. Box 432
Santa Paula, CA 93061

Upper Los Angeles River ,area Watermaster
Mr. Mel Blevins
P.O. Box 111, Room 14S5
Los Angeles, CA 90051-0100

Newhall County Water District
Mr. James Jinks
23780 North Pine Street
P.O. Box 779
Newhall, CA 91322-0779

The Surfrider Foundation
Gordon Labedz, MD
339 Regatta Way
Seal Beach, CA 90740

Water Replenishment District of Sou’them CA
Mr. John Norman
12621 E. 166th St.
Cerritos, CA 90701
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Mr. John R. Hanlon
Fish and Wildlife Biologist
US Fish & Wildlife Service
2730 Loker Avenue West
Carlsbad, CA 92008

Ms. Libby Lueas
Environmental Health Coalition
1717 Ketmer Boulevard
Suite 100
San Diego, CA 92101

Mr. Terry Stute
2629 Charlinda
West Covina, CA 91791

Mr. Donald Kh’ldand
Je~en Precast
9401 Etiwanda #109
Etiwanda~ CA 91739

California Coastal Commission
Mr. Mark Delaplaln
45 Fremont Street - 20th Floor

¯ , San Francisco, CA 94105

CaliforniaMr. Cy OgginsC°astal Commission
45 Fremont Street - 20th Floor
San Francisco, CA 94105

California Coastal Commission
Mr. Bill Allyaud
921 1 lth Street Room 1200
Sacramento, CA 95814

California Coastal Commission
Ms. Theresa Henry
245 W. Broadway - Suite #380
Long Beach, CA 90802

Ms. Stephanie Pincete
126 N. Palm Drive
Beverly Hills, CA 90210
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Ms. Kim Christian~n
Rethink, Inc.
4223 Glencoe Ave, Suhe #103
Marina Del Rey, CA 90292

Mr. Ron Wilkniss
Western States Petroleum Assoc.
505 N. Bra~d Blvd, Suite//1400
Glendale, CA 91203

Mr. Michael
Carl Karchar Enterprises
P.O. Box 4349
Anahcirn, CA 92803-4349

Campaign to Save CA Wetlands
19276 Torrey Pines Circle
Huntington Beach, CA 92648

Mr. Gary Hildebrand
LACDPW
Waste M~mt Div
900 So. Fremont Ave
Alhambra, CA 91803

Ms. Jaque Forrest
Heal the Bay
2701 Ocean Park Bird, Suite 150
santa Mor~ca, CA 90405

Mr. Donald J. Schrueder
Camp Dresser & McKee
430 N. Vineyard Avenue, Suite
Ontario, CA 91764

Ms. Jennifer Cohen
CH2M Hill
2510 Red Hill Avenue
Santa Ana, CA 92705

22nd Street Landing
141 W. 22nd Street
San Pedro, CA 9073
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Envirovision
P.O. Box 4136
Laguna Beach, CA 92652

Mr. Frank McGill
428 Alta Avenue
Santa Monica, CA 90402

Western Outdoor News
Environmental Editor
3197-E Airport Loop Dr.
Costa Mesa, CA 92626

Biology Dept - Nearsbore Marine Fisheries Research Program
CSU Northridge
181 ! l Nordhoff Street
NorthHdge, CA 91330-8303

Citizens for a Better Environment
605 W. Olympic Bird
Suite 850
Los Angeles, CA 90015

Coalition For Clean Air
901 Wilshire Blvd
Santa Monica, CA 90401

El Dorado Audubon Society
P.O. Box 90713
Long Beach, CA 90809-0713

Los Angeles Audubon Society
7377 Santa Monica Blvd
West Hollywood, CA 90046

Mountains Education Program
2600 Franklin Canyon Drive
Beverly Hills, CA 90210

Nature Conservancy of California
27393 Ynez Road, Suite 251
Temecula, CA 92591

Rainforest Action Network
1431 Ocean Avenue
Santa Monica, CA 90401
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Save Our Shores
P.O. Box 1560
Santa Cruz, CA 95061

Sierra Club
Legal Defense Fund
180 Montgome~ Street, #1400
San Francisco, CA 94104-4209

Mr. Andy Lipkis
Treepeople, Inc.
12601 Mulholland Drive
Beverly Hills, CA 90210

Ms. Melissa Beard
Calif Environmental Associates
423 Washington Street
3rd Floor
San Francisco, CA 94111

Mr. Gerald Breitbart
Cal Restaurant Assoc
3435 Wilshire Blvd, Suite 2230
Equitable Plaza
Los Angeles, CA 90010

Richard Watson & Associates
21922 Viso Lane
Mission Viejo, CA 92691-1318

Ms. Madelyn Glickfeld,
Commissioner
California Coastal Commission
28907 Gray Fox Street
Malibu, CA 90265

Mr. Gerry Greene
Boyle Engineering
660 So. Figueroa, Suite 1000
Los Angeles, CA 90017-3452

Ms. Michele Mancuso
Environmental Specialist
Blymyer Engineers, Inc.
1829 Clement Avenue
Alameda, CA 94501-1395
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Mr. Richard Montevideo
Attorney at Law                                                                           T~"
Rutan & Tucker
611 Anion Blvd, Suite 1400
Costa Mesa, CA 92626-199g

Mr. John Swidler
Metropolitan Water District
P.O. Box 699
San Dimas, CA 91773

Ms. Catherine Rubin
Deparlment of Water & Power
i I 1 N. Hope Street Rm 1116 -’/
Los Angeles, CA 90012

Ms. Amy Glad
BIA of So Cal
1330 So. Valley Vista Drive
Diamond Bar, CA 91765                                                                ~-.-

Ms. Dee Zink¢
Executive Director
BIA of LANentura
24005 Ventura Blvd
Calabasas, CA 91302

Ms. Pare Hemann
Executive Director
BIA of LA County East
33 So. Catalina Ave, #202
Pasadena, CA 91106-2426

Mr. John Hakel I
So Cal Regional Director
Associated General Contractors
1255 Corporate Center Dr., #100
Monterey Park, CA 91754

Mr. Jim Burton
Exec Vice President
So Cal Contractors Assoc.
6055 E. Washington BI., #200
Los Angeles, CA 90040
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Ms. Tony Orasso
Executive Director

VEngineering Contractom .a,.~o~.
8310 Florence Avenue
Downey, CA 90240

Mr. John J. Hart’is
Attorney at Law
R.ichards, Watson & Genhon
333 So. Hope St, 38th Floor
Los Angeles, CA 90071-1469

President
Highway Ceramics, Inc.
P.O. Box 6506
Yuma, Arizona 85366

Mr. Michael D. Drennon, P.E.
Michael Drermon Associates ~’~ "
1152 Charm Acres Place " . ~-~
Pacific Palisades, CA 90272

Dr. L. Don Duke
Dept of Env. Health Sciences :
Env Science & Engineering
10833 Le Conte Avenue
Los Angeles, CA 90024-1772

Dr. Lillie M. Orossman
Dept of Faro Env Sciences
CSU, Northridge
18111 Nordhoff Street
Northridge, CA 91330

Dr. Bill Roley Jr.
Environmental Design and Plmming
1027 Summit Way
Laguna Beach, CA 92651

Ms. Nancy E. Gardiner
Senior Water Resources Specialist r
CH2M HILL
1111 Broadway, Suite 1200
Oakland, CA 94607-4046
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Ms. Kelly A. Gar~ia
So California Edison
Environmental Affairs V2244 Walnut Grove Avenue
Rosemead, CA 91770                                                                    0

L
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.)

~.DD~O~S; ~ ~ODU~IONTO ~CH SE~O~ ~ ~CL~gD ~

WAS~ DISCHARGE ~Q~~S
FOR

~e C~ifomia Regional Wa~ Qu~i~ Conlrol ~o~d, ~s Angeles R~gion ~r~in~r
¯ ~ R~gional Board), Los Ang~l~s Region, ~n~:

[~E ~GS we~ not included in the ~ptember IS, I~S pm~lml d~fl, with the ezceptjon otto sbo~
~troducto~" plmcebolder. This section describes the bases of the Permit, and ~sponds ~ many questions that
were raised in comments received such st, L What Is the ~gsl basis for s~cJflc requJremenU~; R Why
storm water from s ~Jven JctJvj~ S problem?~ iii. Why must ~ceJvlng water objectives ~ mete; ~. Why JJ the
~rmJ* so s~ci~c~; v. How was business input sought?; vL Which ~Jdelines were used~; yJL Why h
construction less than five acres included?; vJiL Why must municipalities inspect industrial / �ommerclaJ
facilities and construction sJtes~; ~ Why doesn’t the Sts~ p~vJde funds ~ enforce this p~g~m~
~ction is o~sn~ed to describe the bisto~" of this Order, �ontroJHng sts~ statutes; controlling fede~l
the bases for modifications of ~e 1~90 Order; and standard ~D~S clauses.

Many comments received su~es~d tbtt ~quJrements ~ ~Js Order exceed fede~l and s~ autbori~., end
requested that Regional Board CounseJ ~view It ~fe~ ~letse. R~JonaJ Board Jta~ bat discussed ~Js Order
ex~nsJvtly with ~ounsel. It Js ~ounseJ’s opinion that, given ~e fact ~st no numerical �~rla bare ~en
prescribed and Pe~Jt~es have kad more than five years ~ deveJop an M~ program ~ reduce ~lluttnU
storm water ~ the "maximum ex~nt prtctJcsble",snd that pmg~ss ~ ~plementJng ~e �oun~j~
bat ~en slow, Jt is appropriate ~ ~clude specific program �om~uenU baJed on the ~mJt reJssusnce
application submittal by Permit~es end ~e M~ B~s p~cticed by o~er Califo~Je M~ prog~ms.
~rmJt sho provJdej Pe~Jt~es wJ~ ~e eb~l~ ~ ~place ~mit ~quJ~mena wj~ o~er activities
demonstration of e~ectJveness.

~srd sts~ has used the ~ munJcJptl sepa~ J~rm sewer sys~m ~) ~ughout ~Js Order ~ deno~
s(orm drain syt~m ~csuse s cJesr definition exJstJ ~ the ~A. The ~rm Js de,ned ~ distjn~lsb Jt from
¢omblned se~er ou~alls (~SOs) which are common in the Eastern end Mid-Western p8~ of the U.&

CompJetJon dates have ~en included for discussion pu~JeJ ~or ~e ~rJt time throughout this d~]
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1. The County or" Los Angeles, and eighty-six (86) incorporated cities within the County
of Los Angeles (see Attachment A, List of Permittees), hereinafter referred to as
Perminees, discharge or contribute to discharges of storm water from municipal
separate storm sewer systems (~S4s), also called storm drain systems, and water
courses within the County of Los Angeles into receiving waters of the Los Angeles
basin under countywide waste discharge requirements contained in Order :No. 90-079
adopted by this Regional Board on June 18, 1990. That Order also serves as ¯
National Pollutant Discharge Elimination System (’NPDES) permit (CAS061654).

2. Order No. 90-079 was issued before the United States Environmental Protection
Agency (USEPA) promulgated final regulations for storm water discharges and
associated permits.

3. On December 21, 1994, the Permittees submitted a Report of Waste Discharge
(ROWD) as application for re-issuance of waste discharge requirements and the
NPDES permit.

4. The quality and quantity of storm water discharges in the Los Angeles basin vaxy
considerably and are affected by the hydrology, geology, and land use characteristics
of the watersheds; seasonal weather patterns; and frequency and duration of storm
events. Pollutants of concern in these discharges are several heavy metals, sediment
from erosion due to anthropogenic activities, petroleum hydrocarbons from sources
such as used motor oil, microbial pathogens of domestic sewage origin from illicit
discharges, certain pesticides associated with in-stream toxicity, and other pollutants
which may cause aquatic toxicity in the receiving waters.

5. The Regional Board considers storm water discharges from the urban and developing
areas in the Los Angeles basin to be significant sources of pollutants in receiving
waters that may be causing, threatening to cause, or contribute to water quality
impairment. Warning advisories are posted on area beaches after storm events to
avoid contact with water because of storm water pollution.

6. Studies conducted by the USEPA, the states, flood control districts and other entities
indicate the following constitute significant? sources of storm water pollution:

a Industrial sites where appropriate pollution control and best management
practices (BMPs) are not implemented,

b. Construction sites where erosion and sediment controls and BMPs are
not implemented, and

c. Storm water where the drainage area is not properly managed.

7. Section 402(p) of the federal Clea~ Water Act, as amended by the Water Quality Act
of 1987, requires NPDES permits for storm water discharges from MS4s, storm water
discharges associated with industrial activity including construction, and designated
storm water discharges that are considered significant contributors of pollutants to
waters of the United States. Storm water discharges from MS4s are required to
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mitigate pollutants to the "maximum exlent practicable’, Discharges of storm water
associated with industrial activities and other non-storm water discharges as defined in
40 CFP. Pan 122 are subject to Best Available £conomically Achievable (BAT) and
Best Conventional Pollutant Control Technology (BCT) standards.

Section 402(p)(3)(B)(ii) requires MS4 perminees to "effectively prohibit" non-storm
water discharges into ]vIS4s unless these discharges are in compliance with separate
N’PDF-S permits.

8. On November 16, 1990, pursuant to Section 402(p) of CWA, the United States
Environmental Protection Agency (USEPA) promulgated 40 Code of Federal
Regulations (CFR) Part 122.26 which established requirements/’or storm water
discharges under the N’PDES program. The regulations recognize that certain
categories of non-storm water discharges may not be prohibited if they have been
determined to be not significant sources of pollutants.

9. The USEPA Of Tice of General Counsel in a memorandum to USEPA Region 9, dated
January 9, 199], determined that Clean Water Act Section 402(p) and Section
301(b)(1)(c) must be interpreted to state that NPDES permits for MS4s must include
any requirements necessary to achieve �ompliance with water quality standards.

I0. To facilitate compliance with federal regulations, in 1992, the State Board issued two
statewide general NPD£S permits to facilitate compliance with federal regulations: one
for storm water from industrial sites (NPDES No. CAS000001, General Industrial
Activities Storm Water Permit (GISP)) and the second one for storm water from
construction sites (N’PDES No. CAS000002, General Construction Activity Storm
Water Permit (GCASP)). Most industrial activities (unexposed light industrial
activities are exempt) and construction activities on five acres or more are required to
obtain individual NPDF-S permits for storm water discharges, or be covered by these
statewide general permits by completing and filing a Notice of Intent (NOt) with the
State Board.

I I. Section 62] 7(g) of the Coastal Zone Act Xeauthorization Amendments of 1990
(CZAP-,A) requires coastal states with approved coastal zone management programs to
address nonpoint pollution impacting or threatening coastal water quality. CZARA
covers five nonpoint source areas of pollution: Agriculture, Silviculture, Urban,
Marinas, and l-lydromodification. This Order includes Management Measures for
pollution from Urban Areas and ]V/arinas, and provides the functional equivalency for
compliance with CZAP,~, in these w~o areas. The CZARA Guidance Document
developed by the US£PA and the National Oceanic ~nd Atmospheric Administration
(NOAA) recommends Management Practices for commercial facilities, including gas
stations; and all construction activity (new development and redevelopment).

12. The State of California is a delegated state under the I~PDES program, and as such,
pursuant to Section 510 of the CWA and 40 CFR Pan 123.25, may impose more
stringent requirements necessary to implement water quality control plans, for the
protection of" beneficial uses of receiving waters, and!or to prevent nuisance.

13. California "~,’ater Code Section 13263(a) requires that waste discharge requirements
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issued by Regions] Boards shall include numerical water quality st~dards and
provisions to implement water quality-based objectives. This Order includes narrative
limitations but no numerical limits for storm water dischasges at this time due to
insufficient information.

14. The State Board considered third party appeals of two MS4 permits issued by
Regional Boards during the first five year permit term. In the appeal of the MS4
permit for Santa Clara Municipal Water Dis-~rict in the San Francisco Bay Region, the
State Board ruled in Order No. WQ 91-03 that MS4 permits must include effluent
limitations which will reduce pollutants to the "maximum extent practicable" and will
also achieve compliance with water quality standards. In the appeal of the MS4
permit for Los Angeles County, the State Board concluded in Order No. WQ 91.04
that even where a permit does not specifically reference water quality standards, but
includes BMPs as effluent limitations, the permit should be read so as to require
compliance with water quality standards.

15. The State Water Resources Control Board (State Board) adopted a revised Water
Quality Control Plan for Ocean Waters of California (Ocean Plan) on March 20, 1990.
The Ocean Plan contains water qualiW objectives for the Coastal Waters of" California.

16. The Regional Board adopted an updated Water Quality Control Plan (Basin Plan) for
the Los Angeles Region on June 13, 1994. The Basin Plan specifies the beneficial uses
of receiving waters and contains both narrative and numerical water quality objectives
for the receiving waters in the County of Los Angeles.

The beneficial uses of water bodies in the County of Los Angeles include: municipal
and domestic supply, agricultural supply, industrial service supply, industrial process
supply, ground water recharge, freshwater replenishment, navigation, hydropower
generation, water contact recreation, non-contact water recreation, ocean commercial
and sport f~shing, warm freshwater habitat, cold freshwater habitat, preservation of
Areas of Special Biological Significance, saline water habitat, wildlife habitat,
preservation of rare and endangered species, marine habitat, fish migration, fish
spawning, and shellfish harvesting.

I?. The intent of this Order is the implementation of’the foregoing statutes and regulations
to attain and protect the beneficial uses of receiving waters in the County of Los
Angeles. This Order, therefore, includes Receiving Water Limitations that require
that ~orm water discharges neither cause violations of water quality objectives, nor
cause a condition of nuisance or water quality impaJrrnent in receiving waters.

To meet the receiving water limitations, this Order requires the implementation of
~echnically and economically feasible measures in accordance with the Storm Water
Management Program (SWMP) described herein to reduce pollutants in ~orm water to
the maximum extent practicable. The SWNIP includes a monitoring program to assess
compliance with the objectives and requirements oF this Order. This Order also sets
forth the procedure that the permirtees will undertake in case of exceedance of any
receiving water quality objective.

18. This Regional Board has implemented the Watershed Protection Approach (WPA) in
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addressing water quality management in the region. The objective of the WPA is to
provide a comprehensive sad integrated strategy towards water resource protection,
enhsacement, sad restoration while balancing economic sad environmental impacts
within a hydrologically defined drainage basin or watershed. It emphasizes
cooperative relationship between regulatory agencies, the regulated community,
environmental groups, and other s’,akeholders in the watershed to achieve the greatest
environmental improvements with the resources available.

19. To implement the Watershed Management Approach, as well as compliance with this
Order, the County of Los Angeles is divided into six (6) Watershed Management
Areas (WMAs)as follows:

Malibu Creek and Rural Santa Monica Bay Watershed Management Area
Ballona Creek sad Urban Santa Monica Bay Watershed Management Area
Los Angeles River Watershed Management Area
San Gabriel River Watershed Management Area
Dominguez Channel/Los Angeles Harbor Watershed Management Area
Santa Clara River Watershed Management Area

Attachment A shows the list of cities under each Watershed Management Area.

20. Federal, or regional entities within the Permitlees’ boundaries or jurisdictions outside
the County of Los Angeles, not currently named in this Order, operate storm drain
facilities sad/or discharge storm water to the storm drains and watercourses covered by
this Order. The Permmees may lack legal jurisdiction over these entities under state
sad federal constitutions. Consequently, the Regional Board recognizes that the
Permittees should not be held responsible for such facilities and/or discharges. The
Regional Board may consider issuing separate NPDES permits for storm water
discharges to these entities within the Permi~ees’ boundaries. Such designated
Permittees may include large landowners such as State Parks, Universities, and similar
entities.

21. Approximately 34 square miles of unincorporated areas in Ventura County drain into
Malibu Creek, thence to Santa Monica Bay, in the Coun!y of Los Angeles. The
County of Ventura is a Permittee to Order No. 90-079. With ",he issuance of waste
discharge requirements for discharges of storm water from the MS4 in the County of
Ventura (Order No. 94-082, NPDES No. CAS063339), the County of’Ventura has
opted to be the Principal Permittee to the Ventura permit and manage the areas
draining into Los Angeles County, under Order No. CAS063339. The County of
Ventura will ensure ",hat its storm water management program for the portion of its
area draining into Los Angeles County is made consistent with the requirements of this
Order issued to Los Angeles County.

22. About nine (9) square miles of the City of Thousand Oaks also drain into Malibu
Creek, thence to Santa Monica Bay. The City of Thousand Oaks initially opted to
apply for an individual permit for the area that drains into Malibu Creek, instead of
becoming a Perminee to Order No. 90-079. With the issuance of waste discharge
requirements for discharges of storm water and urban for the County of Ventura
(Order No. 94-082, NPDES No. CAS063339), the City of Thousand Oaks elected to
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be a Perminee to the Ventura permit including the areas w~ich drains into Los
Angeles County. The City of Thousand Oaks will ensure that its storm water
management program for the portion of its area draining into Los Angeles County is
consistent with the requirements of this Order issued to LOs Angeles County.

:23. The California Department of Tnmsportation (Calrrans), discharges storm water and
non-storm water from highways, freeways, ~reets, interceptors, maintenance yards, and
other holdings it owns and/or operates. Caltrans submitted an ROWD on July 3, 1995,
for separate waste discharge requirements for its discharges in the County of Los
Angeles and the County of Ventura. The wa~e discharge requirements issued to
Cahrans will be made consistent with this Order and Order No. 94-052.

24. This Order designates the County of Los Angeles as the Principal Permittee. The
Principal Permirtee will coordinate and facilitate activities necessary to comply with
the requirements of this Order, but is not responsible for insuring compliance of any
individual permittee.

25. Each Permittee has jurisdiction over and/or maintenance responsibilities for its
respective MS4 and/or water courses and is entirely responsible for the implementation
of the appropriate storm water program as required by this Order. Each Permittee
need only comply with the requirements of this Order applicable to discharges
originating from its jurisdictional boundaries and/or From the portion of the MS4 it
owns or operates.

26. This Order requires the formation of an Executive Advisory Council (EAC)
comprising of representatives from the six watershed management areas. The main
role of the EAC is to facilitate development of storm water quality management
programs within the six watersheds and to promote consistency in the implementation
of these programs among Permittees. However, the Regional Board recognizes that,
similar to the Principal Permi~ee, the EAC is not responsible For insuring compliance
of any individual permit’tee with the requirements of this Order.

27. In September 1994, the State Board’s Urban Runoff Task Force in consultation with
. the State Storm Water Quality Task Force issued municipal storm water program
guidelines to encourage statewide program consistency and to assist municipal
perminees modify storm water programs for permit reissuance. The guidelines
recommend storm water program activities in the following areas: I. Program
Management; II. Illicit Discharges; III. Industrial/Commercial Sources; IV. New
Development and Redevelopment; V. Public Agency Activities; VII. Public
Information and Participation; VIII. Program Evaluation; IX. Monitoring.

28. The Report of Waste Discharge (ROWD) submitted by Permit’tees include: (i)
Summary of" BMPs implemented; (ii) Storm water management plans for six WMAs;
(iii) Countywide evaluation of exi~ng storm water quality data, and (iv) Workplan for
Phase I, II, and lIl, Monitoring Program.

In most MS4 permits, the Storm Water Management Program (SWMP) requirements
are components proposed by permirtees and are incorporated in the permit by reference
to a storm water management plan. In the case of the County of" LOs Angeles,
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however, the submined plans were determined to be incomplete and inadequate in
proposed program components necessary to reduce pollutants in storm water w the
"maximum extent practicable" as required by CWA Section 402(p)(3)(B). Therefore,
the submined plans served as partial bases for the development of the SWMP
requirements of this Order.

29. Each Perminee under the exJ~ng permit (Order No. 90-079), was required to
implement Best Management Practices (’BM:Ps), conduct monitoring of storm water
discharges, and evaluate their impacts on receiving waters. Information obtained from
these activities would have provided a basis for establishing numerical criteria or
goals, and in lieu of specific program requirements. However, these activities were
not fully accomplished during the five-year term of the permit. Storm water criteria
development has been recently sponsored by the USEPA in partnership with the Water
Environment Federation.

required in this Order contains the components developed by the State30. The SWIv[P
Board’s Urban Runoff Task Force in consultation with the State Storm Water Qua]i~y
Task Force described in Finding 27 and with the cooperation of representatives from
the Permit~ees, environmental groups, and the industrial �ommunity.

The SWMP includes requirements with compliance dates to provide specificity and
cenain~y of expectations. It also includes provisions that promote customized
initiatives, both on a countywide and watershed basis, in developing and implementing
cost effective measures to minimize discharge of pollutants to the receiving water.

The various components of the SWM~, ~aken as a whole rather than individually, are
expected to reduce pollutants in storm water to the "maximum extent practicable".
The Perminees are required to conduct annual evaluations on the effectiveness of the
Storm Water Management Program, ~nd, if necessary, institute modifications to meet
this criterion.

31. This Order provides Permir~ees the flex.ibility to petition the Executive Officer to
substitute a BM~ included under the requirements with an alternative BM~P, if they can
provide scientific information and documentation on the effectiveness of the
alternative, equal to or greater than the prescribed BMP.

32. state and federal laws and regulations, and water quellS,Besides the abovereferenced
control plans, the requirements in this Order ~re also based on the following
guidelines, studies, considerations, reports and events:

a. Board Order 90-079 required the development and implementation of BMPs to
minimize pollutants in storm water to receiving waters. The Order was w~len
to allow maximum flexibility in developing pollution prevention programs.
The BIV[Ps identified by Perminees for implementation were often dissimilar
and implementation was scattered. In 1993, the Regional Board approved
thirteen baseline minimum BIV[Ps to facilitate the implementation of
countywide minimum requirements, to encourage countywide consistency, and
provide a minimum measure of progress. These BIV[Ps were selected from
Perminees’ MS4 programs. The thirteen BlVff’s have been made a pan of this
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Order. These BM]~s are: (i) Catch b~in labeling, (ii) Public illicit discharges
reporting, (iii) Construction storm water ordinance, (iv) Public education and
outreach, (v) Catch basin clean-out, (vi) Roadside trash receptacles, (vii) Street
sweeping, (viii) Inspections of vehicle repzir shops, vehicle body shops,
vehicle pans and accessories, gasoline stations and restaurants, (ix) Proper
disposaJ of litter, lawn clippings, pet feces, (x) Removal of dirt, rubbish sad
debris by homes and businesses, (xi) Oil, glass and plastics recycling, (xii)
Proper disposal of household hazardous wastes, and (xiii) Proper water use and
conservation.

b. In November 1992, the USEPA issued guidance for submittal of Part II
application for MS4s. This guidance provides clarification on specific
municipal storm water program requirements that were not available to the
Regional Board when Order 90-079 was adopted. This Order incorporates
these requirements to be consistent with the USEPA guidance.

c. The Regional Board is the enforcing authority for the two statewide general
permits, described in Finding 10, which are issued to facilities in Phase I of the
Federal Storm Water Program (40 CFR 122.26). However, frequently, the
industrial and construction sites discharge directly into storm drains and/or
flood control facilities owned and operated by the Permittees. These industrial
and construction sites are also regulated under local laws and regulations.
Therefore, a coordinated effort between the permittees and the P,,egiona] Board
is critical to avoid duplicative storm water regulatory activities and promote
storm water program efficiency.

d. The State Board adopted a dual annual fee structure for industrial facilities in
the Phase 1 Program. Phase 1 facilities located in jurisdictions with a MS4
permit are subject to a lower annual fee ($250) than those industrial facilities in
areas without a MS4 permit ($500). The dual fee structure was adopted to
allow Permittees to recover the annual fee differential or portion thereof if
necessary to support the MS4 program and also provide some oversight over
Phase 1 facilities.

e. The ROWD indicates that the Permittees have e~ablished a subcommittee to
develop an enforcement/compliance strategy for industrial and commercial
facilities and construction sites. The Permirtees have agreed to notify Regional
Bozrd staff of industrial and construction facilities which may not be in
compliance with the storm water regulations. The ROWD also indicates that
the Permirtees will ensure that no grading and/or building permits are issued
without proof of compliance for those projects subject to the GCASP.

f. Each Permittee owns/operates facilities where industrial or related activities
take place and/or enters into contracts with outside panics to �~y out
activities that may impact storm water quality. These facilities and related
activities include, but are not limited to, street sweeping, catch basin cleaning,
maintenance yards, vehicle and equipment maintenance areas, wa~e transfer
stations, corporation and storage yards, parks and recreational facilities,
landscape and swimming pool mzintenance activities, storm drain system
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maintenance activities and the application o£ herbicides and pe~cides. As pan
of" the Storm Water Management Program, each Permit~ee is required to assess
all of the public agency related activities and facilities for potential impact to
storm water quality and develop and implement BlV~s to reduce pollutant
discharges from these aclivities/facilities.

Non-norm water discharges from these facilities and/or activities also arrec~
water quality. This Order prohibi~ non-slorm water discharges from public
facilities unless the discharges are exempt under Provision II (Requirements for
Illicit Connections/Discharges) of" this Order or are pertained by the Regional
Board under a separate individual or General NPDES permit.

g. USEPA review of" activities conducted by the automotive service sector
(including auto body shops, g~s stations, auto repair, used car dealers,
specialized repair, car washes, car renta], and m~ck rental) indicates that
automotive service facilities present a significant potential for the discharge of
pollutants in storm water. The implementation of BMPs at these facilities will
reduce the release of" pollutants into storm water. A �ornpIiance review of’
municipal pretreatment and results to date of norm water inspection programs
in Calii’ornia confirm the USEPA findings.

h. The US£PA sponsored a study in 1992 in California to characterize slorm
water from gasoline stations, and demonstrate the effectiveness of BMPs in
reducing pollutants in norm water. The study indicated that pollutants build up
during dry periods, and pollutant concentrations in storm water reflect ~he
length o/" the buildup period. The study found that BIvIPs that address gas
station conditions such as high volume vehicle traffic, and leaks and spills of
vehicle fluids, to be the rnos~ efl’ective in improving s~orm water quality. The
Western States Petroleum Association has separately identified appropriate
BMPs for implementation at gas service stations to reduce pollutants in storm
water.

i. A compliance review of’ restaurants and similar food handling facilities by
municipal pretreatment and storm water inspection programs in Los Angeles
County and the experience of other Ca]if"ornia MS4s indicate that food waste,
oil and grease, chemicals, and wash waters are sometimes discharged into the
storm drain system. The implementation of B]VEPs at these facilities wil!
reduce the release of pollutants into storm water.

Project (SMBRP) was established inThe Sa~lta Monica Bay Restoration
pursuant to Clean Water Act Section 320, when Santa Monica Bay was
included in the ]~ationa] Estuary Program. The S]V[BR.P, �omprised of’
government, industry, and environmenta.] representatives, produced a Bay
Restoration Plan (BR.P) to sere as a b]uepnnt for the Bay’s recovery. The
Restoration Plan identifies "74 Priority Actions to be implemented to restore and
protect the Bay’s ecosystem, and to improve the quality of" waters flowing from
the Santa ]~v~onica Bay Watershed ]VIanagement Area into the Bay. The
was approved by Governor Pete Wilson on December "7, 1994, and the USEPA
on March 9, ]995. This Re£iona] Board adopted Resolution ~o. P~94-005]0 on
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May 9, 1994, supporting the Restoration Plan. As a key element of the BRP,
the Plan contains extensive information regarding storm water management and
provides guidance to the Regional Board for development of a s~’ong,
environmentally sound storm water program. The Regional Board has the
responsibility to ensure that recommended actions are implemented by
Permittees in the Malibu Creek and R~al Santa Monica Bay WMA, and the
Ballona Creek and Urban Santa Monica Bay WMA.

k. The Federal Diswict Court, Central District, ruled in ~ (C.D.
Cal. 1994) that the California Department of Transportation had not
substantially complied with Order I%. 90-0"/9. The court issued a separate
Order to Caltrans to enforce compliance with the requirements of Order No.
90-079. The Court stated that in order to reduce pollutants to the "maximum
extent practicable", a Permittee must evaluate and implement BIvfPs, except
where, (i) other effective BIV£Ps will achieve greater or substantially similar
pollution cont¢ol benefits; (ii) the BMT is not technically feasible; or (iii) the
cost of BIvgP implementation greatly outweighs the pollution control benefits.

I. The Natural Resources Defense Counsel (NRDC) filed a lawsuit against the
County of Los Angeles for non-compliance with Order 90-079 in the Federal
District Court, Central District, on October xx, 1994. The parties to the soil
are in the process of reaching a settlement out-of-court. The NRDC settled
similar lawsuits out-of-coon in 1993 with the cities of Beverly Hills, Culver
City, El Segundo, and Hermosa Beach.

m. 40 CFR 122.26(d)(2)(i) requires each MS4 Permit’tee to demonstrate that it can
implement and enforce the storm water management program pursuant to legal
authority established by ordinance, statute, and/or contracts. Each Perminee
must, in addition, acquire legal authority to enforce specific prohibitions which
are included in this Order but were no specified in Order 90-079, to encourage
�ountywide consistency.

33. The Regional Board has notified each Permittee, interested agencies, and interested
persons of its intent to prescribe waste discharge requirements and an MS4 NPDES
permit for storm water discharge and has provided them with an opportunity for a
public heating and an opportunity to submit their written views and recommendations.

34. The Regional Board solicited comments on early drafts of this Order from Permit’tees,
interested agencies, and interested persons. In addition, the Regional Board staff met
with representatives from Permittees, business associations, environmental groups, and
other interested persons to discuss permit requirements and resolve critical issues.
Regional Board staff also solicited feedback from the Santa Monica Bay Oversight
Committee on early drafts of the Order, and attended Perminee watershed meetings,
and public workshops to hear �oncerns. Regional Board staff have incorporated
suggestions wherever appropriate, and addressed comments where pertinent.

35. The Regional Board will notify intere~ed agencies and interested persons of the
availability of reports, plans, and schedules, including Annual Reports, Work Plans,
Performance Standards, and proposed Storm Water Management Plan revisions,
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submitted in response to requirements of this Order and will provide them with an
opportunity for a public hearing and/or an opportunity to submit their written views
and recommendations° The Regional Board will consider all comments and may
modify the reports, plans, or schedules or may modify this Order in accordance with
the N’PDES permit regulations. All submittals required by this Order conditioned with
acceptance by the Executive Officer will be subject to these not/fie, U/on, comment, and
public heating procedures.

36 A municipal ~orrn water program companion guidance manual is being developed
under contract to provide guidelines and assis~ Permittees in complying with this
Order. Perminees who have graciously contributed funds to develop the guidance
manual, include the County of Los Angeles, and the cities of Culver City, La Canada
Flintridge, Los Angeles, Pasadena, Roiling Hills Estates, Santa Clarita, Santa Monica,
and Vernon.

37. The requirements in this Order, as they are met, are in conformance with federal and
state laws regulations, and guidelines developed for the implementation thereof, and
water quality �ontrol plans applicable to the Los Angeles basin.

38. The action to adopt a N-PDES permit is exempt from the provisions of the California
Environmental Quality Act; Chapter 3 (commencing with Section 21100) of Division
13 of the Public Resources Code in accordance with Section 13389 oft he California
Water Code.

39. This Order may be modified or alternatively revoked or reissued, prior to the
expiration date to include: changed conditions identified in technical reports;
incorporate applicable requirements of statewide water quality control plans;
incorporate amendments to the Basin Plan; and to comply with any applicable
requirements, guidelines, or changes issued or approved under Section 402(p) of the
Clean Water Act, if the requirement, guideline or regulation so issued or approved
contains different conditions or additional requirements not provided for in this Order.
The Order as modified or reissued shall also contain any other requirements of federal
or state laws, regulations and guidelines applicable at that time.

The Board, in a public hearing, heard and considered all comments pertaining to the tentative
waste discharge requirements.y (30) days from the date of its adoption provided the Regional
Administrator, USEPA, has no objections.

IT IS HEREBY ORDERED that the County of Los Angeles and the Cities of Agoura Hills,
Alhambra, Arcadia, Anesia, Azusa, Baldwin Park, Bell, Bellflower, Bell Gardens, Beverly
Hills, Bradbury, Burbank, Calabasas, Carson, Cerritos, Claremont, Commerce, Compton,
Covina, Cudahy, Cuiver City, Diamond Bar, Downey, Duarte, El Monte, E! Segundo,
Gardena, Glendale, Giendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills,
Huntington Park, Industry, Inglewood, Irwindale, La Cafiada Flin~ridge, La Habra Heights,
Lakewood, La Mirada, La Puente, La Verne, Lawndale, Lomita, Long Beach, Los Angeles,
Lynwood, Malibu, Manhattan Beach, Maywood, Monrovia, Montebello, Monterey Park,
Norwalk, Palos Verdes Estates, Paramount, Pasadena, Pico ~vera, Pomona, Rancho Palos
Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates, Rosemead, San Dimas, San
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Femando, San Gabriel, San Merino, Santa Clafita, Santa Fe Springs, Santa Monica, Sierra ~’/~"
Madre, Signal Hill, South £I Monte, South Gate, South Pasadena, Temple City, Torrance,
Vernon, Walnut, West Covina, West Hollywood, Westlake Village, and Whittier, in order to
meet the provisions �ontained in Division 7 of the California Water Code and regulations ~" ~
adopted thereunder and the provisions of the Clean Water Act as amended and regulations
and guidelines adopted thereunder, shall comply with the following for the ~reas under their
jurisdictions in the County of Los Angeles: T

L.
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A DISCHARGE PROI-BBITIONS AND RECEIVING WATER LIMITATIONS

[Discharge Prohibitions and ]~ee¢lvlng Water Limits was not included In the September 15, 1995 partial drift
that was distributed. The Receiving Winter Limitation t~zt b similar to the ooe proposed by State Board
Counsel for consistency among Regions. Please refer to Fiadings 9. 13, and 14 for Information on this issue.
The Cslifor~ls Storm Water QuslJt~ Task Force kts an alternative proposal for this Section which wflJ be
discussed with State Board CounseJ at n meeting In Oakland on December 19, 19~$. Consequently, this Section
may be subject to modification based on the outcome of that meeting. For purposes of this Order, �omplinnce
wjtb the requJrement~ of this Order is the functionaJ oquJvmJent to meetIng receivIng w|ter Umits.
for storm water, In a sense, ere equivalent to effluent Umits|

I. Dischar=e Prohibition

Each Permittee shall, within its jurisdiction, effectively prohibit non-storm
water discharges into the municipal separate storm sewer ~stem 0VIS4) and
watercourses, except where such dischatges ate either:

l. In compliance with a separate N’PDES permit; or
2. Identified and in compliance with Provision II.D (Requirements for

Illicit Connections/Discharges: Non-storm Water Dischatges), of this
Order.

II. Receivine Water Limitations

Water quality objectives applicable to receiving waters in the Los Angeles
Basin contained in the Basin Plan (Water Qua/i~y Conlro/Plan, Los Angeles
Region: Basin Plan for ~he Coastal Watersheds of Los Angeles and Vemura
Counties, California t~egiona/ Water Quality Control Board, Los Angeles
Region, Momerey Park, 1994) and the Ocean Plan (Water Quality Control
Plan, Ocean Walera of California, State Water Resource~ Control Board,
1990), and amendments thereto, shall serve a Receiving Water Limitations and
are hereby incorporated in this Order by reference. If applicable water quality
objectives are adopted and approved by the State Board after adoption of this
Order, the Regional Board may revise or modify this Order, as appropriate.

Based on the above-mentioned water quality objectives, authorized discharges
under this Order shall not:

1. Contain the following in concentrations or quantities that cause
nuisance or adversely affect beneficial uses of receiving waters:

a. Floating materials, including solids, liquids, foams, and scum;
b. Suspended or sertleable materials;
c. Oils, greases, waxes, or other materials that result in a visible

film or coating on the surface of the water or on objects in the
water;

d. Chemical con~ituents; and,
e. Substances that increases biochemical oxygen demand.
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Containtoxic pollutants in concenn’ations or quantities that will
bioaccumulate in aquatic life to levels which are harmful to aquatic life
and human health.

Con~n biostimulatory substances in concentrations that promote aquatic

affectsgrowth beneficial to the extent uses. that such growth causes nuisance or adversely

Contain toxic substances in concentrations that are toxic to, or that
produce detrimental physiological responses in human, plant, animal, or
aquatic life.

5. Contain taste or odor-producing substances at levels that impart
undesirable tastes or odors to fish flesh or other edible aquatic
resources, cause nuisance, or adversely affect beneficial uses.

6. Cause changes in temperature and turbidity to the extent that results in
nuisance or adverse effect on beneficial uses.

7. Cause violations of any applicable water quality objective for the
receiving waters.

B.
LIMITAT]ONSCOMPLIANCE W’ITH DISCHARGE PROHIBITIONS AND R.ECEIVING WATE]~

I. As a functional equivalent of compliance with the above Dischar_~e ProhibiUons
and Receiving Water Limitations (A.I and A.II), each Permi~tee shall
demonstrate timely implementation of Birds and other actions to reduce
pollutants in the discharge from their municipal separate storm sewer system
(MS4) to the "maximum extent practicable", in accordance with Requirement C
of this Order - Storm Water Mana_~ement Program Requirements.

II. If an exceedance(s) of a receiving water limitation defined in A.II above,
expressed as either narrative or numerical, has been identified by the
Permirtee or Regional Board to be caused by storm water discharges, either of"
the following actions shall be undertaken to ensure compliance with this Order:

1. The Permi~tee shall demonstrate to the satisfaction of the Regional
Board that the Permirtee is implementing fully and on schedule its
Storm Water Management Program in accordance with Requirement C
of this Order, and continued timely implementation of" the Storm Water
Management Program, CSWMP and/or a WlvIAP will prevent future
exceedances of receiving water limits; or

2. If the determination in B.II. 1 cannot be made or upon notice by the
Regional Board, the Perminee shall initiate forthwith an investigation,
and demonstrate to the satisfaction of the Regional Board that either:
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¯ Storm water discharges from its municipal separate norm sewer
s~’stem are not in fact the cause of the exceedance[s]; or,

t’~ b. When storm water from the Perminee’s jurisdiction is determined
~o be the cause of the exceedance[s], tee Perminee completes the
investigation in a timely manner to determine the persistence,
cause, culpability, and impact of the exceedance[s] on the
designated beneficial uses of the receiving waters; and, based on
the results of the completed investigation and at the direction of
the Regional Board, the Permi~ee evaluates whether the
approved CSW!V~ or WMAP when fully implemented will
prevent future exceedance[s]; and

i. if the approved CSWMP or WMAP is adequate, the
Permiuee shall, depending on the persistence and impact
of the exceedance[s] on the receiving water, or at the
discretion of the Regional Board, accelerate ",he
implementation schedule of 13MPs designed to eliminate
the exceedance[s], or

ii. if the approved CSWM~P or W/~,p is inadequate, the
Permiuee shall develop and submit for approval by the
Executive Officer, new or revised BMPs with a schedule
for implementation to prevent furore exceedance[s.]
Upon approval, the Perminee shall implement such BMYs
and document the progress of implementation and
effectiveness thereof in the Annual Reports to the
Executive Officer.

STORM WATER MANAGEMENT PROGRAM P,.EOUIR.EMENTg

Each Permittee shall implement within its jurisdiction the following:

The Storm Waler Management Program provisions of this Order. Unless
otherwise specified, the compliance date for all segments of the program
shall be January 1. 1997.

2. The Countywide Storm Water Management Plan (CSWNIP), any of its
modifications, revisions or amendments, that will be developed
according to the requirements of this Order.

The CSWMP, at a minimum, shall include the components of the Storm
Water Management Program defined in this Order ~nd is subject to
approval by the Executive Officer of the Regional Board.

The applicable Watershed Management Area Plan (WMAP), any of its
modifications, revisions or amendments, that will be developed
according to the requirements of this Order.
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Each Permirtee shall participate in the development of" the W’MAP for ~’~"
its respective watershed management area through its Watershed
Management Committee (WMC). The WMAP shall include the
components of a Storm Water Management Program defined in this ""
Order, the CSWMP, and any other applicable requirements to reduce to
the maximum extent practicable pollutants in the discharge. Upon
approval by the Executive Officer, the WMAP for ¯ particular
watershed supersedes the CSWMP.
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I. ~(~ .~, ,~ ,’~,~’~’0"~’~’~P R O G RAM MANAGEMENT
[As requested by several Permlttees in their comments ou the September IS, 199S partial draft, the EAC has
bee¯ relieved of any legal obligation. The primary r~sponsibilir)’ for count)wide tasks are mow delegated to the
Principal Permlttee, with the I~AC acting in 8n ¯dviso~ capacity. This Section establishes the framework for
cooperation among PermJt~es. ~oth the Je~al authorJ~ subsection and the budget subsection ere required
under Section ~O2(p) of the Clean Water Act. The k~|J authority requirements in this Order ¯re made
consistent wJtb the requJrement~ of’ the ~VA Sec~on 402(p), and in addition require specific prohthJtlons
described in Section I£ Consequently, the Je~al authority acquired under the Order Issued in 1~0 before the
promulgation of fl¯¯J regulations by the U$£PA may be insufficient. Also, in response ~o comments, concern
was expressed regarding WMCs holding dosed sessions. The Regional Board wants ~o ensure that the public
ban an opportunity ~o pertJclpate in the development of the storm water management prosrnms.

The Administrative Procedu~s subsection provides Permittees an opporlunJ~ t~ work with the RegJon=J
Board to remedy deficiencies in their program prior to the Initiation of formal enforcement actions. As always
formal enforcement actS¯as against Permjttoes (such ¯s ACLa, CDOs,) $o befor~ the Regional Board where the
Permlttee has m right to ¯ hearing.

All of. the �ountywide requirements mud ~uJdelines will be developed by the Principal PermJttee in consultation
with the £AC. PermJttees provide input through the ]~AC and the WMC. Standard r~porting forms are ¯bo
developed by the Principal PermJttee under the guidance of" the £AC, so that each PermlHee Js not burdened
basic program development. However, each PermJttee has the sole responsibility for implementing the
program requirements. At some point, after eJJ section requirements for countywide storm water management
phn (CS~,’M~) have been developed, and are being implemented, Permlttees have the Option of developing a
separate watershed are¯ management plan (~]~L~kP) to replace the CSWMP. The WM~ must contain some
components of the CSWM~ but can customLte others.

Man)’ Permittees complained that the Permit goes Into too much detaiL Los Angeles Cou¯~ ban bad ¯ MS.4
permit for more then five years and many basic components of the implementation requirements of C~VA
Section .402(p) are yet to be developed in any coherent manner. USEPA has expressed major concerns with the
progress of" the Los Angeles storm water program. While other M.~ program throughout the State mud
elsewhere Jn the country b¯ve developed storm water management pleas and implemented them, L~os Angeles
County municipalities have not. Further program development delay as requested by some Permitteea is not
Jn the public interest. Consequently, in this Order components of" each section provide some detail, so that 80.4.
PermJttees understand these requirements. The requirements Jn this Order ere coup¯ruble to what is being
implemented by other M.~4 programs which ¯re described in their respective storm water management plans.
The Order should stand alone and be unambiguous, ts some Permittres noted in their comments.

Where ¯ PermJttee finds an],’ particular B]~P requirement impracticable¯ the Permlttee has been given the
flexibility to petition for program substitution. However such requests require that sufficient rntionaJe be
presented to assure a basis of consistency within the County for business and the public.

Permittees �an reduce the cost of the program by working �ooperatively with the Principal PermJttee and the
EAC, to Implement these requirements without duplication of effort. In addition, they can look ¯t e~Jsting
structures and functions within cities to integ~te implementation aspects or this Order.]

Prin ci_~al Permit~ee

County o£ L~s Angeles is ~¢signmx~�! ~s ~� Prin¢ipxl Permi~tee.1. The

The Principal Pcrmiue¢ shxll:
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~:::::~:~ to develop a Co~de Sto~ Water ~agement
P]~ (CS~) ~ich may ~en be ~ed ~ develop a Water~ed
~agement Area PI~ for ~h ~er~ed;

d. Convene ~e Watershed ~agement Commi~ees
¯ e desi~a6on of repres~tahves w ~e ~Cs, ~d seek
~poin~ent of a char ~o ~!! ~ sere on ~e ~AC;

e.e Pro~de per~nnel ~d fisc~ re~urces for
¯ e WMAPs;

Provide personnel md fisc~ resources for upda~ng

~d ~e ~s;

Provide technic~ ~d admini~ative support for bo~

¯ e WMCs constituted pursuat to Provision I.E.;

hg ~rovide personnel ~d ~scal resources
, th~ Annual RepoMs including ev~uafions of

monito~ng program data

Prep~e ~d ~o~d summ~esi.
~mpli~ce ~or submin~ to

J. ~ m~ ~Oe~.�.~[ ~n �~,
~d ~e ~egion~ ~o~d on pe~i~ i~es; ~d
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B.    Permit~ees                                                                           V

1. F.~ch Permittee sMll:

I

c. Provide in a ~mely m~ner ~! info~ation needed by ~e
,. Principal Perigee for ~mpleting ~e ~u~ Repot.

)~9~Ii~~. .............
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C. ~¢,....i~.~,.~Ag cy Coordination

L

¯ r -.~ ....... ~ .......... :’" These
~gencies, inc]ude but ~e no{ li~i~ ~:

a. C~ifomia Dep~ment of Fi~ ~d ~e
b. C~ifomia Dep~menl ofTo~� Sob$l[~e$ Con~ol
�. Cgifomia Co~tal Commi~on
d. United States Environm~t~ Protection Agen~
e. California Depmm~t of Tr~onation
f. C~ifomia Air Remurces B~d

D. Executive Ad~ Commiaee~

C:::~ S=~:: C]:a,~h~xecU~ve~d~;~p~m~llee sh~] �onszst of

Angeles, representatives from ~e Mgibu Creek, S~ta Ci~a ~ver, ~d
Dominguez Ch~nel ~As, ~d t~ from ~e S~ ~el ~veg~
~ngeles ~ver) ~d ~e Ballona Creek WMAs, ~a
~ "~"//, "" -/~" "~/~¢~ ......~" "’:-->’~/~//~:~x~ ’ -,-,,~:~ , ~,,~:-. ’ ~ " .~ (,~?~w.,,,-~, .... I
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O~~’~ ~:~

~:~m~t.e~ the implementation of pilot projects to t~get

pollut~teffectiveness.~Urces, ev~uate

21
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.

~ E~abli~ goals ~d oNecgves for ~e wate~hed;

b. P~o~6~ pollution ~n~ol effo~;

�. Develop a WMAP, b~ed on ~e CS~;

d. Assess~ ~e effecfivene~ of, prepare revisions for ~d
recommend appropriate ch~ges 1o ~e CSW~ ~d ~e ~;
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f. Circulate a &~ of ~e ~ud repo~ ~ons Pe~inees for
renew ~d ~mment prior W submin~ W ~e EAC ~d ~e
~egion~ Bo~d; ~d

Facili~t~ implem~don o£ ~is Order by Perigees in ~e
~ter~ed.

Watershed M~agement Subcommi~�¢~ ~)

]. Subcommi~ees ~I may be enablished by ~e ~C ~or ~e EAC,
where deemed neces~.

2. ~ach Subcommi,,, shall focus on ~ecific program u,~

implementation, ~d ev~uation of selected progr~ ~e~.

G. Fiscal Resources

-I

~our~s ~v~gable. ;o. zmplement the Ctorm ~’ater management ~,
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a. Control the contribution of pollutants to the MS4 by storm water V
,~, dischxrges associated with industrial activity ~nd the quality of

’ ~orm water discharged from sites of industrial activity;
0

b. Prohibit illicit discharges and illicit �onnections to the MS4 and
require removal of illicit �onnections;

g
c. Control the discharge of ~ills and the dumping or dispo~l of

materials other than ~orm water (e.g., industrial and �ommercial
was~es, ~’ash, debris, motor vehicle fiuid~, green wast~ animal
wastes, leaves, dirt, or other landscape debris)~j~ ~

d. Control through interagency or inter-jurisdictional agreements
~ar~g~ P~ittees..:~,.~,, the discharge of pollutants from one portion of

e. Require compliance with conditions in ordinances, permits,
contracts or orders; and ~’~

f. ~’~:.-=’~ 2~:." -.-" Conduct inspection, surveillance and monitoring "
procedures necessar~ to determine compli~ce and non-
compliance with permit conditions including the prohibition on ~’~
illicit discharges to the~,~

-!

Executive Officer of the Regional Bc~ard .~wi_’thi~,~ 12~ days of the
effective date of this Order
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i. A slatement under penal~ of perjury by its representative
legal counsel that the Permiilee has obtained all necessary
legal authorily to comply with this Order; imd

it. A timely schedule for ob~ning adequate legal audlori~
to comply with this Order (if Provision l.H.3.1~i, is only
partially fiilfilIed).

b. £xercise full legal aulhoHiy within its jurisdiction to require
compliance with this Order, the Coun~wide Storm Water
lilanagement
Plans.

ll~e. ~ MAP, if" ~ih e:Perm,tlee~Im
,,- . , o

J~i~ltrnmare. ~uy:sto.rm ~ate~r laentilsea;~n.~u~s-urae~g~

:,~; -"

!ineTi.~ecunye um~er..~:~u ippro~:~r.o~sepprove..i:a~en,on.;!n

Y--Administrative RevilW

The administrative review process formalizes the procedure for review and
acceptance of reports and documents submitted to the Regional Board under
this Order. In addilion, it provides a melhod to resolve in), differences in
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or an amended SPCA within 120 days. Rejection ofa SPCA by
the Executive Officer shall state the reasons for the failure to
approve the SPCA A Perr~i~ee that receives a rejection of an
SPCA shall have ~i~y~6{))~._d~ys to remedy the specified
deficiency and resubmit the SPCA. :.’:-. :~cl;’: :...’..i~.!o..’.~.:.:’-~

~The ?ermit~ee shall comply with ~e terms of the SPCA. The
Permittee shall submit reports to the Executive Officer of
progress made under the SPCA. The frequency of progress

~!f.ic,.r,-~--~il~et-~~mply with the terms and conditions of’ the
SPCA s~all constitute a violation of th~s~’.~,..~ and shall be
cause for immediate Administrative Civi’l Li’ability as prescribed
by the Executive Officer.

K. ~vl~li¢ Review

I. The Principal Permit~ee shall maintain a current mailing list of interested
parties, organized by WMAs, for distribution of documents that require
Executive Officer’s approval. The Regional Board will provide the Principal
Perrnittee with the initial list of interested parties.

2. The Principal Perrnittee shall distribute for public comment the initial CSWM~,
WMAPs and other storm water Program Requirements that are submitted to the
Executive Officer for approval. The public comment period will run
concurrently with the Regional Board’s review period.

3. Interested parties wishing to comment on the initial CSWM~, WMAPs and
other storm water Program Requirements in review, must submit their
comments in writing to the Execulive Officer no later than 45 days after the
Principal Permittee has made the document available to the public. Regional
Board s~aff will maintain a list of interested parties who have requested to
receive announcements of permit reports.
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[Itlicit C’onoections / Discharges is divided into three lub-Jec~Jons, Illicit �omnacflons; YlIicJt discharges;
and Non-storm water discharges. Changes were mode based on comments by PermJt~es on the
September IS, 199S partial dr~ft. One Portal,tee suggested that this Section be reversed with the
(Le, legal sources ahead of illegal). However, this Section includes permissible non-storm water
discharges, relevant to Discharge Prohibitions of the Order.
~ndustrial/I2ommerclal Section b on pollution prevention, as ere subsequent Sections].

wasle ~warer,2hscharges:’�on ~am mated

A.

By ~ 15, 1997, each Perigee sh~l implement
eliminate illicit connections to ~e m~imum ~xtent practicable.

~odel program ~or ~e ~hmma/~on.of ~itc~/~onnec~on~

~nnect~on ~d identification ~d elimination procedures;

but not limited w old ~mmerci~/indust~ ~e~, ~d
hea~ indu~ li~ed ~der subch~ter N of 40 C~ P~ 405

~prop~ate info~aSon;

ou~each mate~s to info~ business~ about
illicit disch~ges/dumping ~d proper disch~ge/di~osal
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practices; V

e. Storm drzin inspections schedule for illicit connections;~

0

f. m~t~n-~-Standardi~d record keeping to document illi¢i! g
connections; and

g. ~tab~sh-Enforcement procedures to terminate illicit �onne~ions.

l. The Principal Permirtee in consultation with the EAC shall develop
model illicit discharges elimination program by July 15. 1996. The
program shall include, at a minimum:

a. ~xanoarmzea �~ ]orcem en~;procea u resO~O~g

~ ~.. .k. ~ a ~ -hall ~=~.=~

b.
which ~nclude
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¯~ ~. ~~1/~//~~"’~:’~ --- : ~ ~ ~:::::::::,~anaa~ea enforcement
procedures to eliminate illicit disch~ge~

~-acu rermt~x~nau u~eo. onIne moae[progrnm;~s~pprop~

Other Prohibited Acti~ties

l.~];;;j~!l!~;l!ll!!�! sh~l prohibit bylJlJ]l, ll,,l~l~~~
[d1~15,199~ ~y per~n from:

Causing or ~lo~ng illicit disch~ges to be m~e into ~e MS4;

b. En~ii~ing ~ing or m~n~ning ~ illicit ~ecfion m ~e
MS4;
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USEPA;

Washing down toxic materials from paved or unpaved areas into
the storm drain system;

8. Washing down impervious surfaces in industrial/commercial.
areas into the MS4, unless specifically required by Health and
Safevy Codes; and

~.. "’-._~.." el~::::, ;z:~ ~.:                      -- ......""" ""-----+.-

D.    Non-storm Water Dischar=es

]. Exempted Discharges

a. Flows from riparian habitats or wetlands;
b. Diverted stream flows;
�. Springs;
d. Rising ground waters;
e. Uncontaminated groundwater infiltration;

".~ith-~Prosas~on ~LC,4;-~Procedures~

2. Conditionally Exempted Discharges

~MP~~o:~inlmiz~!th¢~ dvers~impacts!~f ~uch~o u rces!~hal[ ~ei~evel~e~

a. ~. Landscape irrigation;

d. Air conditioning condensate;
e. Irrigatio~ water;
f. Water from crawl space pumps;
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8. RetaJning wall drains;
h. Individual residential cat w~shing;

" i. Residend~ ~ ~mm:~ roof dr~ns:
j, Residential s~mmin~ pool discharges;

~e Execufiv~ O~cer, upon ~e pr~sen~fion of evidence in ~cord~ce
~ ~ro~sion ~.C.4. ~roc~dur~s for Exemption), may include
~egofi~s of non-~o~ wa~r ~sch~g~s ~d~r ~is sub-s~cfion.

3. Designated Discharges

The following non-storm water discharges have been determined by the
Executive Officer to be t significant source of pollutants to receiving
waters. Each Permittee has one )’ear from the effective date of this Order
or in the case of a new designation, one year from the Executive Officer’s
date of determination to eliminate the discharge, or develop appropriate
BMPs to minimize the adverse impacts in accordance with Provision
II.C.4. (Procedures for Exemption)

a. Street washing
b. Sidewalk washing

The Executive Officer, upon the presentation of evidence, may
include other categories of non-storm water discharges under this
sub-section.

4. Procedures for Exemption

The Principal Permittee in consultation with the EAC ma)’ identify and
describe additional categories of non-storm water discharges to be
exempted from A. Discharge Prohibitions.l. in the Annual Report to the
Executive Officer. The criteria for exemption may include,

a. Documentation that the discharges are not sources of
pollutants to receiving waters;

b. Special circumstances in which the discharges have been
found to be not sources or pollutants to receiving waters;

�. Prescription of specific BMPs to reduce pollutants to the
"maximum extent practicable" and minimize adverse
impacts of such sources; and

d. Established procedures to ensure BMP implementation
including performance standards, monitoring and record
keeping.
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IlL PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES

[Industrial / Commercial Sources was completely rewritten after 8 review of comments received sad
discussions with the County of Los Angeles, the City of Los Angeles, and Ileal the Bay. Tasks on
program development wJ8 be performed by the Principal PermJttee under the guidance of the t’AC.
A database b being setup as 8 reference resource for the public, business, industry, local government,
the RegJonll Board, and other public a~encJes on storm water program participation. In addition, the
facilities inspection mostly includes facilities that were already require:l to be inspected under the
baseline program of the exhting Order. Each Pcrmltt~e’s primary role b Jn implementation once the
countywide program has been developed. Many PermJttees expressed concerns on the colt of the
facilities oversight program. PermJttees rely �onsider~ integrating implementation with current
industrial waste inspection, county health inspection, or sanitation department inspection programi
through contracting without Itarting their own. Although minimum inspection frequencies bare been
estlblisbed, Permitt~es have Iome flexibility in prioritt, ing the sequence of facilities inspection in a five
year period. Any Permlttee has also been given the fkx/bllity te petition the Executive Officer with
proper IcJentJflc bases to implement on alternative program.]

Each Permittee is required to develop and implement an industrial/�ommercial program
that focuses on identification and control of storm water pollutant and non storm water
discharges from industrial/commercial sources within its jurisdiction.

A. Identification of Sources

1. The Principal Permi~tee in consultation with the EAC shall develop a
database format for lasting industrial/commercial facilities by four digit
SIC Industry Numbers by October ! 2, 1996. This database will sewn
as a reference resource for the public, business, industry, local
government, the Regional Board, and other public agencies on storm
water program participation. The initial accuracy of the database will
be dependant on the accuracy of electronic and information sources used
to establish the database, but the accuracy is expected to improve after
Perrnittees begin to implement the industrial/commercial oversight
program. No legal import is to be attributed to the database developed
by the Permitlees. The database format shall include at a minimum:

~L Facility name;

b. Site address;

�. Watershed;

d. Applicable SIC ~ode(s); and

e. NPDES storm water permit coverage status, if applicable.

2. Each Permit~ee shall collect information based on the format developed
by the Principal Petrols’tee to identify industrial/commercial facilities
within its jurisdiction by ~ 15. 1997 The list of facilities shall

35

R0028109

!



include, at a minimum:

All indu~’ial groups regulated under Phase I of the Federal
storm water program (40 CFR 122.26; Phase 1 Facilities).

b. Other industrial/commercial groups selected by the Principal
Permittee in consultation with the EAC and/or the Regional
Board from the USEPA Phase H storm water program screening
list, such as nurseries, wood product wholesalers, golf courses,
ca~tle ranches, amusement parks, and municipal vehicle
service/maintenance facilities (Storm Water Discharges
Potentially Addressed by Phase 11 of the National Pollutant
Discharge Elimination System Program, Report to Congress.
Office of Water, USEPA Washington, D.C., Document No. F,.PA
833-K-94-002) and other similar documents. The criteria for
selection by the Regional Board and/or the Principal Permittee in
consultation with the EAC may include,

i. Extent of exposure of the industrial/commercial activity
to storm water;

ii. Types and quality of non storm water discharges;
iii. Similarity of industrial/commercial activity to industrial

activity regulated under Phase 1;
iv. Types of chemical contaminants and wa~es generated

that can become exposed to storm water;
v. Existence of duplicate regulatory programs of other

agencies that emphasize waste management and minimize
exposure of the indusn’ial/commercial activity to storm
water;

vi. Number of facilities in watersheds;
vii. Professional understanding of the industrial/commercial

sector waste management practices;
viii. Experience of local agency industrial inspection

programs; and,
ix. Any other information that indicates a significant

potential for contamination of storm water.

The database of industrial/commercial facilities for each Permittee’s
jurisdiction, shall be maintained and updated mmually.

3. The Principal Perraittee shall compile the information submitted by each
Permirtee into a database of industrial/commercial facilities based on the
standard format by ~l~ly 15. 1997. This database will, in addition to
Provision III.A.I, include:

a For each four digit SIC Industry Number, primary
activities that might impact runoff discharges (from
national or commercial database sources); and
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b. For each four digit SIC Industry Number, primly
materials that might impact runoff discharges (from
national or commercial database)

B.    Prioritization of Sources

I. The Principal Permittee in consultation with the EAC shall rank
industrial/commercial groups which have been identified in Provision
ITI.A.2, into one of three priotity groups: High, Medium and Low, by
~. The criteria for ranking may include,

a. Predominance of activity in watersheds;
b. Existence of other local agency oversight programs that

emphasize waste minimization and pollution prevention;
c. Pa.~-t history of industrial/�ommercial practices; and,
d. Potential for contribution of significant amounts of

pollutants into storm water.
e. Proximity of activity to beneficial uses;

2. Each Permittee shall numerically rank within High, Medium and Low
groups, the industrial/commercial facilities grouped by the Principal
Permittee in III.B I, in the order of storm water BMPs implementation
oversight, by April 15. ]997. The criteria for ranking by each
Perminee may include,

a. Predominance of activity;
b. ]Existence of other local agency oversight programs that

emphasize waste minimization and pollution prevention;
I’~ ~ c. Past history of industrial/commercial practices,

d. Potential for contribution of significant amounts of
pollutants into storm water;

e. Proximiw of activity to beneficial use as determined by
the WMC;

f. Relationship between SIC groups and pollutants of
concern as determined by the WMC,

C. Source Control Measures

1. The Principal Permittee in consultation with the EAC shall develop a
checklist of specific storm water BM:Ps for use by Permirtees for each
industrial/commercial SIC group which has been prioritized in Provision
IH.B.I by July 15. 1996. The BMYs must:

a. Address multiple pollutants;

b. Initially focus on BM:Ps such as pollutant source minimization,
education, good housekeeping, and site design ahematives; and

c. Target source areas and activities with the highest potential to
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generate subs~.ntial pollutant loads.

Each Permillee shall use the checklists developed by the Principal
Perminee in its indusn’ial/commercial facilities inspection program.

2. Each Perminee shail require through its legal authority by July I~..

a. No discharge of untceated wash waters to the MS4 when gas
stations, auto repair garages, or similar use facilities are cleaned;

b. No discharge of un~reated was~ewater from mobile auto washing,
steam cleaning, mobile carpet cleaning, and other such mobile
commercial and indus~riai opera~ions into the MS4;

c. No repair of machinery and equipment in areas exposed to storm
water, including motor vehicles, which are visibly leaking oil,
fluid or antifreeze;

d Storage away from areas susceptible to or exposed to storm
water, of materials containing grease, oil, or other hazardous
substances (e.g.. motor vehicle pans), and unsealed receptacles
containing hazardous materials;

e. Placement of machinery or equipment that is to be repaired or
maintained in areas susceptible to or exposed to storm water, in
a manner where leaks, spills and other maintenance related
pollutants are not discharged to the

£ Regular sweeping to remove debris from commercial/indus~al
motor vehicle parking lots with more than twenty-five
parking spaces that are located in areas susceptible to or exposed
to storm water;

g Removal and proper disposal of all fuel and chemical residue,
animal waste, garbage, baneries, or other ~’pes
harmful materials which are located in areas susceptible to or
exposed to storm water;

h. Disposal of" hazardous waste at an appropriate disposal site, and
not in trash containers used for municipal trash disposal; and

i. Proper disposal of food wa~es by the food service and food
dis~bu~ion industry.

Programs and activities to encourage the above BMPs shall be made
pan of the CSWIv~ and the WMAPs.
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Source Inspection

I. Each Permi~tee shnll develop and implement an indus’trial/commercial
facilities inspection program by October 15. 1996. The inspection shall
at a minimum include:

For Phase I facilities (40 CFR 122.26), site visits to:

i. Consult with a representative of the faciliW to explain
applicable local storm water codes, regulations and
ordinances;

ii. P.eview that the facility is in compliance with all
municipal storm water codes, regulations, and ordinances;

iii. Discuss appropriate BMPs and distribute educational
materials;

iv. Note that an NOI has been submitted to.the State Water
Resources Control Board, that a copy of a SW’PPP is
available on-site, and to notify the Regional Board if an
NOI has not been submitted or a SWPPP is not available;
and,

v. Identify and report problematic facilities to the Regional
Board, when deemed necessary by the Pcrmittee.

b. For all other facilities, site visits to:

i. Consult with a representative o£ the facility to explain
applicable local storm water codes, regulations and
ordinances;

ii. Review that the facility is in compliance with
municipal storm water codes, regulations, and ordinances;

iii. Discuss appropriate B/Vl~s and distribute educational
materials;

iv. Follow-up and take action against problematic or
recalcitrant facilities; and,

v. Identify and report problem facilities to the Regional
Board, when deemed necessary by the Permitte~.

2. Each Permit~ee shall submit a schedule for in~ection of
industrial/commercial facilities prioritized in Provision HI.B.2 by
October 15. 1996. The schedule with frequen~ shall include:

i. Phase 1 facilities in categories Ill through [ix] and [xi]
which have an industrial waste discharge permit or a
pretreatment permit, once a year;

ii. Phase 1 facilities in categories [i] through [ix] and [xi],
w~ich do not have an indusrriaJ waste discharge permit or
a pretreatment permit but have obtained coverage under
the GISP, once in five years;
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iii. Phase l facilities in categories [i] through [ix], w~ich do
not have an indus~ria~ waste discharge permit, a
pretreatment permit or GISP coverage, twice in five
ye~s;

iv. Phase 1 facilities in category [~i] without an industrial
wa~e discharge permit, a preu’eatment permit, or GISP
coverage ; contact by phone, mail-out or other similar
method, to inform the facilities of notice of intent (NOI)
requirements and encourage good storm water qua]ity
�onu’ol measures, once in five years;

v. Vehicle repair shops, vehicle body shops, vehicle pans
and accessories (SIC ~dust~ Major ~oup 75); three
times in five years;

vi. Gasoline stations (SIC Industry Number 5541); twice in
five years;

vii. Restaurants (SIC Industry Number 5812), nvice in five
years; and,

viii. Three or more additionaJ SIC industriai/commercia]
groups identified by each WMC in consultation with the
Principal Permittee/EAC, twice in five years for High,
and once in five years for Medium and Low as prioritized
in Provision III.B.2

INSPF.~TION PROGRAM INSPF.,C’rlON S~-IEDULE
(Inspection /

Ph~e ~ [i}-[ix] and [xi| with

Phase I, Ill-fix] a~d [~i] with no 1 /

~ bm w~h GISP

Phase L [i]- [ix] ~ m waste 2 / S

~md no GlSP

Ph~e ! [~] w~h no OlSP 1 / S

I~t~u~au

Fa~s .1~1 by WM~            ~ 2/$

~wl/S
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3. A Permittee may petition the £xecutive Of~cer with scientific bases to
sub~tute the industrial/commercial inspection program with an

(.=, alternative indus,’fiat/commercial oversight program that will achieve V
greater or substantially similar reduction in pollutants released into
storm water from indus~al/commercial activity, and which will be
implemented within a similar period of lime. The criteria for the
l’:xecutive Officer to consider an alternative indus~riallcommer¢ial
oversight program include :

L Discharge pollutant characterization data; or
b. Other quantified measures of pollutant reduction; or
�. Results of special studies I pilot projects

4. The Principal Permittee in consultation with the EAC shall develop a
framework and general guidelines for an enhanced inspection program
for industrial/commercial facilities by October l ~. 1997. The enhanced
inspection program shall be performed by each Perminee at problem
and/or recalcitrant facilities as determined by the Permittee. The
inspection program shall include, but is not limited to:

a. Procedures for enhanced facility inspections;

b. Procedures for enhanced outreach on pollution prevention, waste
minimization, and storm water quality management;

I )
c. Procedures to require corrective action be undertaken by non-

complying facilities;

d. Procedures to follow-up on violations of municipal standards;

e. Procedures for enforcement action against non-complying
facilities; and,

f Training for program staff.
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IV. PROGRAM REQUIREIVI~NTS FOR DEVELOPMENT PLANNING /
CONSTRUCTION

[This Section was completely rewrk~n niter discussions with Los Angeles County, the ~1W of Lot Angeles, nnd
Heal the Bay. In addition, comments wore submitted by the BIA of Southern California. The objective of this
Section was to streamline local government permits for grndlng end construction with Stnt~ ned Federal
requirements for storm water ned non-pain! source pollution under Section 402(p) of the Glenn Water Act end
Section 6217(g) of’ the Coestsl Zone A~ ReauthorizatJun Amendments respectively. If ~his objective it achieved,
then Iocel government requirements may be sufficient to ear.bUsh �ompUnnce with C~/A end CZAR.k,
eUminnttng the need for multiple inspecUenL

While ~’~r’A Section 402 requires ¯ seperete permit for construction actJvJ~ on five acres or mor~o MS4
PermJttees ere required to estobUsh processes to nddreJl storm water pollutants from ell construction
regardless of ncreege. Similarly, under �:Z.ARA Section 6217(~), mnnsgement mensuros have been prescribed
Jointly by the 1~SEPA ned NOA~ ~r ronstructJon nctJvi~’ regardless of land site. The mnnn~ment measures
in CT..ARA for construction nctivJ~ include those to be addressed Jt the project plnnning stoges to ovoid costly
restnrntinn nnd retrofit nf~er development~redevelopment. Failure to integrate requirements of the t~o stntutos
st this stage may render this Order inndequnte under CZ.ARA ned require ndditinnnJ permits Inter under the
nuthorJ~’ of the Coastal Commission.

The prJoritization criteria developed by ~e Re, Sunni Board, the Count" of Los Angeles, the CJt~ of Los
Angeles, and Heal the Bay, creote simple categories to limit the scope of the construction nctJviO’ progrum ned
it �onsidered rensonnble. However the thresholds for the prJorJtizet|on are still under discussinn. For
example, Jt comments sent to Board s~fT bare pointed out that current thresholds for "PrinrJt)" would
exclude fast food resteurnntso gas stotions, multi-unit apartments, end high rise buildings° from preporinK n
plan. Similarly, the 100,000 square fee( "high priority’" threshold would exclude supermarkets, mini-malls,
ned promenedes which would greenly benefit from BMPs. It has been pointed out to Board stuff that some
Permittees have development Permitting requirements that are more stringent then provided by the
prioriti~atJon criteria. Further, MS4 Permittees are required to address nil sJgnJficnnt sources of pollution in
storm water including parking lots under CWA Section 402(p). In addition, the State of Washington uses 8
threshold of S,000 square feet for spot|tic plan sad BMP requirements ($:orm K’~r~r ,~’ono~¢m~n!
t~e Puga $ou,d BaMn, I¢’~tl~inMon St~e De#ar~men~ of E~olag~,, !~92, Doeuraent No. Pl.75). Storm water
pollution from psrklng lots has be~n abe=n by the U$£PA nnd the Westtru States Petroleum Association to be
�omporuble with pollution from out~mtivn service facilities.

This Section is divided into t~o sub4ec~Jons; the first under Plnnnlng primarily develops �oun~’wide guidelines
to ensure consistency. The second under Development construction n~t~mpts to streamline construction nctivJt)*
local agency’ Permitting processes 8~d r~qulrements.]

increases the 8mount of pollutants in an ~rea ~d loss of’ perviousDevelopment
surfaces. Storm water l~nspons sediment from construction sites and improperly
managed construction ~ite materials into streams and rivers desfroying fish,wildlife,
and natural habitats. Many pollutants also bind to sediment. In addition, increase in
impervious surfaces increases the velocity and volume of storm water, which can erode
stream banks, raise turbidity pollution and stream temperature, and cause flooding.
Proper development planning and implementation of BIViPs can reduce the impacts
associated with construction activity while providing aesthetic and economic benefits
(Economic Benefits of Runoff Controls, USEPA, Office of Wetlands, Oceans, and
Watersheds, EPA Document No. 841-S-9~-002, 199~).

A.    DEVELOPMENT PLANNING
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I. Prior~iza~on of" Develovme~
For development, ~mmon pl~ of developm~ or sum of
~i ~i~ ~l be considered in dete~ining
development.

Requiremen~ for development proje~ ~1
¯ e folio~ng ~tegodes:

Hieh Pdod~ Proiects ~e developm~t md ~e~lopment
projec~ ~ ~ disturbed ~ea of five ~r~ or more; or
developmen~ projec~ creating
feet or more; or development proje~ (o~ ~m ~d~
accesso~ building or addison o~ i~ ~m 25 peril of~e
exis~ng floor ~ea) in desi~ated Biologi~ H~i~ ~IOL) in
¯ e Wmer
includes, bu~ no[ limited to, Signi~cmt Emlogi~ Ar~
desi~ated by ~s Angeles Com~ md Are~ of S~i~
Bio]ogic~ Si~ificmce (ASBS) desi~ated by ~e ~giond
Bo~d; or a hillside ~ea ~ere ~e ~mr~ slo~ ~e~ 25
perc~t; or redevelopmen[ of projec~ mee~ng
~ere ~e v~ue of
value of ~e exi~ng development. [or ...
~ opposed

b. Pdod~ Pr~e~¢~
~th a di~rbed ~ea of
acres, or projects creating m impe~ous ~ea of 40,~0 ~u~e

i ~ fee~ or more but less
accesso~ building or addition of 25 percent or i~ of ~e
existing floor ~ea in desi~ated Biologic~ Habim~ ~IOL) in
¯ e Wmer Qua/iO, Con¢~! Plan, ~s Angeles ~egion, ~ich
includes, but is no~ limited
(SEA) desi~a~ed by ~s Angeles ~ md Ar~ o£ Special
Biologic~ Significmce (ASBS) desi~a~ed ~ ~e Region~
Board; or hillside
25 percent; or redevelopment o£ projects meeting ~e a~ve
criteria where
¯ e v~ue of

P~o~ Pro~ec~Limited
projec~ ~
~mpe~ious ~ea less ~m 40,000 ~u~e feet, ~i~ ~e Public
Works Director (or equiv~em m~icipd ~u~od~) dete~ines
po~en~ly si~ificmtly ~ec[ ~o~ wa~er qu~i~ or
volume; or ~y project requinng ~ grading peril. ~e Dire~or
of Public Works (or equivgen~ m~icipd ~u~od~) ~gl
develop ~ documented ~s~em, such
de[e~ining "potentially signi~cm~ly effecL*
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2. Countywide Guidelines

a. The PrincipaJ Permittee in consultation with the EAC shah
develop, as pan of the Counp!wide Plan, guidelines to encourage
watershed protection considerations during planning and
permilling of all development projects by October 15. 1996.
Guidelines shall be developed ~o:

i. Preserve eee~ or renore ~o the extent feasible, areas that
provide water quality benefits, such as riparian corridors
end wetlands, and promote the design of development to
protect the biological integrily of drainage myslems and
water bodies;

ii. Avoid development of areas particularly susceplible to
erosion or sediment loss and/or establish development
guidance that identifies these areas and protects them
from erosion and sediment loss. Such areas include ~teep
slopes, highly erodible soils, intense rainfall zones, and
areas of poor re-vegetative capabili~/;

iii. Promote the integration of norm water quali~, protection
into the design of development projects, including the
preservation of" native vegetation, the maximization of
pervious areas, and the incorporation of cost effective
~reatment control measures; and

iv. Maintain peak rtmoff rates at pre-development levels for
development projects and reduce peak runoff rates for
redevelopment projects wherever praclicable.

b. The Principal Permit~ee in consultation with the EAC shall
develop minimum recommended requirements consistent with the
Guidelines for:

i, Site planning practices;

ii. Post-construction best management practices; and

iii. Redevelopment and inlqll.

]~]~nin~ Process

In order to integrate storm water management considerations into
development projects at the time that they are firn proposed to
jurisdictions, and to support other provisions of this Order:

a. The Principal Permillee in consultation with the EAC shall
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develop, as pan of the CSWMP Plan, guidelines for
consideration by each Perminee to use in prep~’ing/reviewing
EIXs, and in linking EIR mitigahon conditions to local permit
approval by October 15. 1996.

Each Permi~ee shall incorporate the guidelines in their internal
procedures by April 15. 1997.

b. The Principal Permi~ee in consultation with ~he EAC shall
develop, as pan of’ ~e Coumywide Plan, a model CEQA
checklis~ form that e×pIicitIy addresses watershed, water quali~y,
and nonpoint source pollu~on impacts by October 15. 1996.

Each Permir~ee shall use ~e model CEQA check|is~ or
incorporate its provisions into their e~isting procedures by ~
]5. 1997 .

�. Each Permi~ee shall incorporate watershed and ~orrn water
management considerations whenever a Permi~ee engages in ¯
significant rewrite of" the Perminee’s General Plan elemen~ for:

i. Conservation; or
ii. Open space; or
iii. Land-use; or
iv. Public utilities.

4. Plannin~ Control Measures

a. Each Permittee shall implement a program by January 15. 1997.
~o inform developers ¯bout:

i. Storm water management;
ii. Permirtee’s legal authorities;
iii. Maximization of pervious area~ and storm water (where

geology and topography permit);
iv.    Improved infiltration (where geology and topography

permit); and
iv. Cost effective s~orm water treatment and control

measures.

The program shall provide specific guidance on selecting BMPs
to reduce pollutants in ~orm water discharges from urbanized
areas, and include appropriate BM:Ps, educational materials and
reference the Construction Be~t Managemenl Practices
Handbook, Ca#fornia Storm Water Quality Task Force,
Sacramento, CA, 1992, i~s revisions, and similar manuals.

b. Limited Priori~ Projects: For projects that meet the criteria in
Provision IV. A.l.c for ¯ Limited Priority Project, each
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Permittee shall be required by January 15. 1997. tha~ the
development plans incorporate by detail or reference appropriate
post-construction BMPs to minimize non-storm water discharges
from the �ompleted project site.

The Permit~ee shall refer applicants to the Construction
Management Practices Handbook, California ,~tonn Water
Quality Task Force, Sacramento, Cd, 1992, its revisions, and
similar manuals for specific guidance on selecting post-
�onswaction BMPs for reducing pollutants in storm water
discharges.

Priority Project: For projects that meet the criteria in Provision
IV.A.I.b for a Priority Project, each Permit~ee shall require
Januan¢ 15. 1997. in addition to the requirements listed above for
Limited Priority Project, a Storm Water Mitigation Plan to be
submitted and approved prior to the issuance of any grading or
building permit. The Storm Water Mitigation Plan shall:

i. Maximize, to the exqent practicable, the percentage of
permeable surfaces to allow more percolation of storm
water into the ground;

ii. Minimize, to the extent practicable, the amount of storm
water directed to impermeable areas and to the MS4;

iii. Minimize, to the extent practicable, parking lot pollution
through the use of appropriate BMPs such as retention,
infiltration and treatment’, and

iv. Establish reasonable limits on the clearing of vegetation
from the project site including, but not limited to,
regulation of the length of time during which soil may be
exposed and, in certain sensitive cases, the prohibition of
bare soil.

d. High Priority Project: For projects that meet the criteria in
Provision IV.A.1.a for a High Priority Project, each Permittee
shall require by January ! 5.1997. in addition to the
requirements listed above for a Priority Project, that the Storm
Water Mitigation Plan also provide for :ig~i.~c--~: permanent
�ontrols to reduce storm water discharge volumes and pollutant
load produced by the development site. Controls may include,
but are not limited to:

i. Detention ponds, sediment ponds or infiltration pits;

ii. Dikes, swales, filter berms or ditches;
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iii. Roof drainage oriented towards permeable areas on site to
the extent practicable;

iv. Lot drainage oriented towards permeable areas to the
extent practicable; snd

v. Storm water from parking lots d~rected to permeable
areas to the exlent pray/cable.

B. DEVELOPM~ENT CONSTRUCTION

I. Identification of Development Construction SiT~-~

a. Each Permittee ~a]I develop a database listing a~ive
Priority and Prior~ Development Projects within their
jurisdiction by ~/anuarv ]2. ]99?. The inilia] accuracy of the
database will be dependant on the accuracy o£ electronic and
information sources used to establish the database, but the
accuracT is expected to improve after Perminees begin to
imp]ernent the development oversight program. No ]ega] import
is to be attributed to the database developed by the Permittees.
The database shall be updated quarterly and include at a
minimum:

i. Contractor name, address, and telephone number;

i_~
ii. Site address and telephone number;

iii. Type o£ �onsth~ction activity;

iv. Area o~" development in square feet;

v. Cubic yards of grading;

vi. Project categond: High Priority, Priority;

vii. ProJect sensitivity: if in designated Biological Habitats];
snd,

viii. Project erodibility: il~ in a hillside are,~

ix. NPDES s~orm water permit coverage status, if applicable.

2. Counw~ide Guidelines

a. The Principal Perminee in consultation with the EAC shall
develop by October ]~. ]996. as pan o£the
minimum recommended requirements and 13M~s for the High
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Priority, Priority, and Limited Priority development project
construction activities. Requirements and BMPs appropriate for
each category shall be developed along with checklists for use in
design and inspection. The requirements and BMPs shall:

i. Include construction BMPs;

ii. Include erosion and sediment control practices;

iii. Address multiple pollutants;

iv. Focus on BMPs such as source minimization, education,
good housekeeping, good wa~’te management and good.
site planning;

v. Target construction activity source areas and activities
with the potentiai to generate substantial pollutant loads;

vi. Retention on the site to the maximum extent practicable,
of sediment, construction waste and other pollutants from
construction activity;

vii. Management of excavated soil on site to minimi~ the

or adjoining properties;

viii. U~¢ of drainage con~’ols, es nece~ar~, including but not

~ Detention ponds, sediment l~nds, or infiltration

b. Di~es, fil~er b¢~ or ditc,~hes;

ix. Containment of non-storm water from equipment and
vehicle washing at connruction sites, unless treated to
remove sediments and pollutants.

3. Best Mana~zement Practices/’BMPs]

i. Each Permittee shz]I develop s regulatory program by ~
]51997 for construction activities consistent with the
Countywide Guidelines. The Program shall require, prior to the
issuance of any construction permit for a development project:
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Limited Priority Projects:

i, Preparation of’ appropriate wet weather erosion
control plans for all projects requiring grading
permits, legardless of size, when grading will
occur or remain incomplete between October 1
and April 30;

ii. Inclusion or reference in grading and building
plans all appropriate BMPs contained in the
Countywide Guidelines.

b. Priority Projects and High P~ori~ Projects:

Prep~ation
.~ ~;...! E~.~,:~;;; which incorporates in detail:

i. Erosion control during and ~fler �onsm~ction
including BIvIPs to prevent sediment and other
construction-related pollutants from being
transported off-site by storm water; and

ii. All appropriate l~M~s contained in the
Countywide Guidelines.

Source Inspection

a. The Principal Permittee in consultation with the EAC shall
develop a model construction activity inspection program, which
includes checklists, by October 15. |996
implement an inspection program b~ed on the model by
January 15. 1997. The inspection program shall include, but
not be limited

i. Procedures for construction site inspections;

ii. Frequency of conswoction site inspections;

iii. Procedures for construction and building industry
outreach on polluhon prevention, waste minimization, and
storm water quality management;

iv. Procedures to require corrective action be undertaken by
contractors at non-complying sites;

v. Procedures to follow up on violations of municipal codes;

vi. Procedures for enforcement action againsl noncomplying
construction activity; and
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vii. Appropriate training for program

b. During inspection of sites which meet the criteria in Provision
IV.A.I.a for a High Priority Project and with ¯ disturbed area
five acres or greater, inspectors shall request to see ¯ copy of the
SWPPP. If no SWPPP is available, the Regional Board shall be
notified. In addition, each Permittee shall report problem
consl:ruction sites to the Regional Board.

n
U
n
U
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storage facilities which have the potential to discharge or discharge
pollutants into s~orrn water. A public vehicle maintenance/material
storage facility is any........-’--I"~ ..... _.~ P;.’~..i~== :~.-.=d                       _._..--at-- c-:::.:.r , a
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D. P~ks ~d Recreanong~�~,t,es~a~emen[

~ll include:

~2~2;;.,~st of approved pesticides ~a~r~1~:.::.:- use;

in.~~$~I~g~equtpment use ~d mNnten~ce; ~d

iv. Record keying.
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ef ~:eF:rly.

~i3:/~2:::~,~..e:_m~ ovm ~a. ~rasn ann aeons |tomr ~pen ~nanne~ ~orm.~rmnl

least ~nnn ually.

I./
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ii. ~:::: m::::i=]:,~alefi~ ~orage ~der ~ver, away from
dr~nage ~e~; ~d

’- ~g-~f concrete or cement on-site.

e. Employee Training to:

i. Promote a cle~ ~derst~ding of ~e potentiN for
mNmen~e ~cfivities ~o pollme ~o~ ~r; ~d

g~;~,i~lood Con~ol Mainten~ce
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V

I.    Fl~d Con~ol M~nten~ce pro~ ~ include:

Procedures to ~sess ~e imp~t(s) of new flood m~agem~t                   g
projects on ~e qu~i~ of recei~ng waters;

b.    Pilot project~dies to dete~ine ~e applicabili~ of ~tered
~c~r~ flood con~ol ~em elements to pro~de ~llu~t
remov~ in ~o~ water;

�. Const~c~on B~s ~o reduce polluters; ~d

~-- ov~;,egelahon ~agement, ~d ~as!~;~age~.~n~

~.2?~Parkin, Facilities M~a,ement

l. P~king Facilities M~agement to include:

a. r~noulcnaroscape ~ a ~a t cnoas~n:clean ing~:~l~
U~wned parking lo~s w~th ~en~-five or mo~ ~a~Mng~pa~es

~:hich ,~ ~xposed ~"~s~.ep~b]e~.~O;:~t~::;~.~.i~;:~~N~.~:~

byproduc~.°il ~d grebe, suspended particulates, metNs. ~d pewoleum

[This ~¢tioa was moved from the ladu,trlaPCommerdal, and h lacluded for ~e
small cities tha~ may have bus fa¢liRle~, small alrpo~s, and such welch a~ ~ove~d
Phase I]

D;;~..,.,.,~.:~roceuur~ ~o ~eK-¢Ove~ge,-~ ~n ¢pnonf ~n aer lnu ~rde~got
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Vl. PROGRAM REQUIREMENTS FOR PUBLIC INFORMATION AND
PARTICIPATION

.....-: ......... r ; .... :._.’~.:!.:.. ::._~;,.::.....,’~ ,k....                                         k-.--.---’~             --    ---"      ~,-       , ~--~-;’-
- ::’.--..:’..::: --:- "- -"~ .’~.:=t.

LTo reach as many Los Angeles County residents as possible, a comprehensive
educational outreach approach shall be under~.~ken ~ndu ~is permit.

~lut,ons, .~Is +rder+~calls~’or:Immedlate+erm~ee++ubjic~ontreach-:e~~

~f~torm ~aler~ues ~nd ~mprove~ale~/quah~ ~-th~r~wn~d~idu~

~nm~ute ~ +,+fair. +har~ ~nd +o+ork �oTIoborahvely !o:+evelop2

ere ire ~o ~vjec.v~ u~. ~n~hum~�
~ ~ ~d. longerie~4~t ~rst.~bject!ve ~s:~o: me~urab)~ncrease

. + ~, .........

~o"u~on cn recemng~’ate~ng ~ ~olu~ons 5y’the:l~ge/;~ud~encelo~th¢

;
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A. Immediate Outreach

a. Wrinen Material

rren:matena~ ~mm!mum;~flnree

: go2meet ;program ~bjecfive~. ::::~:.-.

~ocumentauon:~hat

~pdaied m. nece~:.~D~:md ~hould_mclude.teIepho.~f
~umbers t’or reporung ~c]o,.~ed ~:atch;~aS~3n|e~

63

R0028137



R0028138

I



65

R0028139



the guidance and review of a permittee public education committee and
the EAC, a 5-year ::rS:.’: .-"--.~.ff countywide storm w~ter education
strategy which addresses education/outreach issues by watershed as well
as countywide. This strategy shall include a schedule for
implementation. The intent of the strategy shall be as described in
introduction to this section on page      .,,. t.              -

"
-~J,. === .............................

At a minimum, the 5-Year Storm Water v.v"-. F.=.’::.~’. Education
Strategy shall include a full range of outreach tools, from sophisticated
media to simple brochures. The strategy will also identi~y each
permit~ee’s responsibilities for implementation and the correlation of
each permittee’s ~alysis of target audience ~ith the over~l] strategy.
The strategy shall also include specific quantifiable objectives for

i= :]’:-~:changing:~:kn°wledge f~.1~ ~.:;~.’: gand:.:m::.:.’ behavior, in each of the targeted audiences.

includeAt a minimum,actions for:the 5-Year Storm Water Education Strategy shall

a.    pn~oenzmcanon ~o~:~.no .~ses ~na. acuwues~.p,~!~gp_~,
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llP/J, ~J~.,~,, .~, ~.~, ~, @~ m,, P,,. ~, ~. ~. ~ ~ f ~ ~J~

Pollu~: ~e reduc~on of ~ ~geted polluters
of ~ncem in a p~icul~ watersheds -~-~_._.

U. Ac~-~ecific: A~-~ecific ou~ea~ progr~s ¯
0~I be developed ~d implemented ~

~]ude ~activiW-specific outreach progr~s ~at
info~ residen~ ~out ~e problem o£ illicit ~sch~ges
~d dumping ~d ~az promote, publicly, ~d ~ci]itate

~pn a ~2~n e;.~p o[~.~ ~�_~ I.~ oJ i u n on ~ revert

ubhc ~m loyees whose ob [unctions and~datl

i. For Residents

a. ~ouca~e ~e~aen~s ~n~xe~ci!ng ~puon~nu

i
~ �ou ~g~ tes~d en t s.l o: ~e~cle.[~g~
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VIi. REQUIREMENTS FOR MONITORING PROGRAM

[Monitoring Program wo; drafted lost week nl~r Los Angeles County provided language close te lee flanl
settlement agreement with NRDC. It may stilt need some editing in order to reflect the structure of lee rest of
the permit Almost nU of lee monitoring Is �onductod by Los Angeles County. However, other PermJttees ore
required to conduct five ndditiontl critical sources monitoring]

The overall goal of the monitoring program is to develop and support effective
watershed monitoring. The objectives include to,: i. Track water quality status,
pollutant trends, pollutant loads, and pollutants of concern; ii. Monitor and assess
pollutant loads from specific land uses and watershed areas; iii. Identify, monitor, and
assess significant water quality problems related to storm water discharges within the
watershed; iv.I dentify sources of pollutants in storm water runoff to the maximum
extent possible (e.g., atmospheric deposition, contaminated sediments, other nonpoint
or point sources); v. Identify and eliminate illicit discharges; vi. £valuate the
effectiveness of existing management programs, including scientific estimation of
pollutant reductions achieved by structural and nonstructural BMPs; and vii. Assess the
impacts of storm water runoff on receiving waters. (This may be a coordinated effort
among point source dischargers, SCCWRP, State Storm Water Quality Task Foce, and
other Regional entities).

A. PLAN
The Prinicipal Permittee shall prepare and retain a Monitoring Plan which will include,
at a minimum, description of:

1. Methods for the collection, analysis and interpretation of exi~ng data
from monitoring programs within Los Angeles County. These and other
data from local, regional or national sources should be utilized to
characterize different storm water sources; to determine pollutant
generation, transport and fate’, to develop a relationship between land
use, development size, storm size and the event mean concentration of
pollutants; to determine spatial and temporal variances in slorm water
quality ~and seasonal and other bias in the collected data; and to identify
any unique features of the watershed management areas in the County
of Los Angeles, The Permittees are encouraged to use data from similar
studies, if available.

2. Rationale for selection of monitoring locations, parameters, number and
frequency, and analytical methods.

3. A description of the monitoring program shall include at a minimum:

a. The number and location of monitoring stations;
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b. Targeted monitoring indicators (e. g., ecosystem, biological T.diversity, in stream toxicity, habitat, chemical, sediment, stream -
health) chosen for monitoring; ~_.

Parameters selected for fie~d screening and for iaboratony work
and their detection limits;

d. Sample collection, handling, storage, and analyses methods in
accordance with 40 CFR 136;

e. Total number of samples for statistical significance to be
collected from each station, receiving water and major outfall
monitoring, frequency of sampling during dry weather and short ..~
or long duration storm events, lype of samples (grab, 24-hour
composite), and the type of sampling equipment;

f. Uniform guidelines for quality control, quality assurance, data
collection and data analyses; and

g. Data storage and transfer format, accessibility.

4. Methods for interpreting the results including an evaluation of the
effectiveness of the management practices, and need for any refinement
of the management practices.

5. A description of the responsibilities of all the participants in this
program including cost sharing.

6. A description of computer software and modelling programs that will be
utilized to assess data, interpret information

7. A description of how data will be utilized for feedback into the storm
water management program.

B. MONITORING PROGRAM

1. Land Use Station Monitoring

Evaluation of Land Uses

The Principal Permittee will evaluate the location of the land use monitoring                  "~-"~-
stations using a methodology which is described in Attachment B. The
methodology is intended to produce a marginal cost-benefit analysis for
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identifying the most important land uses for monitoring in the Los Angeles
county. The Principal Perrnirtee will monitor (subject to the station event
limitations set forth in Section H(’B)(3) below) stations reflecting land uses that
are identified through the marginal cos~-benefit analysis as appropriate/’or
monitonng. The Principal Perrninee will include for monitoring at least five
land uses before determining whether there is a point beyond which monitoring
would not meet the marginal con-benefit analysis. Existing land use stations
which need to be relocated, based on the methodologT, will be relocated. The
Principal Permittee will decommission land use monitoring stations which are,
as a result of the cost-benefit analysis, not required to be monitored or which
reflect duplications.

Land Use Monitor/n= Methodology

Sampler Type
The Principal Permittee will monitor the land uses selected by the analysis
described in Section I(A) above using the same automatic samplers used under
the current permit.

Constituents
The Principal Permittee will analyze samples taken in the automatic samplers
for the constituents that were analyzed for automatic samplers under the
existing permit. If a constituent is not found, at the method detection limit, in
more than 25% of the samples after the first ten sampling rounds (and if it is
found in the first ten rounds, thereafter on a rolling basis), it will no longer
regularly be analyzed for (unless the few observed occurrences show unusually
high concentrations and are cause for concern.). Also, once sufficient storms
have been sampled to allow the establishment of an event mean concentration
("EMC") at an error rate of 25% for a constituent at a given location, that
constituent will no longer be analyzed for at that location. In addition, the
Principal Perminee will conduct annual confirmation sampling for the non-
detected constituents for as long as the land use monitoring station remains
open (i.e., until all constituent of concern EI~Cs are calculated or the station is
otherwise closed). The land use station shall be operated until the permit term
is concluded or until El~lCs are derived, at the 25% error rate, for the following
detected constituents of concern: PAHs (total); chlordane; Cadmium; Copper;
Nickel; Lead; Chromium; Silver; Zinc; Total Suspended Solids; Total Nitrogen;
Total Phosphorus

At the time of the closure of a station, E~Cs will be calculated for all
constituents which have been detected during the operation of the station,
although £MCs for non-constituents of concern need not be calculated at the
25% error rate. The list of constituents of concern may be amended by the
Regional Board through addition or deletion of constituents; however, if a
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con~tuent of concern is added following the end of the first year of
monitoring at the land use, stations, the Principal Permittee will [LANGUAGE
TO COIV~]

Frequency ot
The Principal Perminee will monitor at the land use stations at the frequency of
a total of I00 station events (defined as the number of stations times the
number of storm events monitored) in the first full rainy season after the
commencement of the permit, 200 station events in the second full rainy season
and 200 station events in the third full rainy season. These stab/on events
represent both minimum and maximum numbers, such that the County �oramits
to monitoring at that rate, but not beyond, so long as the~’e are sufficient
monitorable storm events. Monitoring after the first three rainy seasons
continue (subject to a maximum 200 station event cap) until EMCs are
established for con~tuents of concern which have been found in the samples
or until the permit term ends. (Data from land use monitoring stations under
the Order 90-079 that continue to be used as monitoring stations under this
Order will be used for establishment of the EN’/Cs; however, use of the data
will not reduce the frequency of station events in the first three years of the
permit.) When ENICs are determined, monitoring at the land use stations will
be ended. Dry weather monitoring will not be conducted at the land use
stations, unless such monitoring is required for a special study.

2. Mass £mission Station Monitoring

Stations to be Monitored

The Principal Perminee will monitor four mass emission stations, those presently
existing on BalIona Creek and Malibu Creek, the Los Angeles River at Wardlow P, oad
and the San Gabriel River. These stations represent the four major drainage points for
the watersheds which discharge into the ocean from Los Angeles County. All other
existing mass emission stations will be decommissioned.

~onitorin_~ Methodology

Sampler Type
The automatic samplers currently installed at the four mass emission stations
will continue to be used.

Constituents
In addition to the constituents being monitored by the automatic samplers, grab
samples will be taken at the mass emission stations to obtain samples for the
analysis of" constituents being analyzed for grab samples taken under the Order
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90-079.

Frequency of Monitorin~
The Ballona Creek and Malibu Creek stations will be monitored during the
current rainy season (1995-96) and the 1996-97 rainy season at the rate of’ up

ten events per station per year, for a total of twenty station events per year.
This monitoring will include dry weather samples. The Los Angeles River and
San Gabriel River stations w~ll be monitored during the following two full
rainy seasons (1997-98 and 1998-1999) at the rate of up to ~en events per
station per year, for a total of twenty station events per year.

Carryover Moniterin|
In order to use data from mass emission stations on Ballona Creek and Malibu
Creek to assist the carrying out of a receiving waters study in the current rainy
season, the Principal Permittee will focus its efforts on those stations and will
discontinue monitoring at other mass emission stations.

Wide Channel Study
The Principal Permit’tee also will assess the accuracy of single sample ports in
wide channels by �onduchng a study at one wide channel comparing the
automatic sampler results with samples from grab sampling. If the wide
channel study reveals that there are differences in constituent concentrations
depending on the location of the sampling point, it will develop adjustment
factors to deal with this variability.

3. Storms to be Monitored

The Principal Permittee will set the automatic samplers to monitor norms of down to
.25 inches in size. In addition, the Principal Perminee will, as a pilot study, serene
land use sampler to record storms of down to 0.I inch in size. Based upon an
assessment of: i) the operational effectiveness of the sampler; ii) the feasibility and
effectiveness of samples retrieval and transport; and iii.) the ability to reprogram and
maintain this setting at other samplers, a decision will be made as to whether to set
some or ~]I of the remaining samplers to sample storms of down to 0.I inch in size.

4. Pollutant Loads Study

The monitoring of mass emission and land use stations is intended to provide input
into a loads assessment model to estimate Ioadings of various pollutants. The
pollutant loading information will be used by the Permirtees and the Regional Board to
berber develop the stormwater management program under the upcoming permit and
future permits and to support a receiving waters study. The model to be used for the
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loads assessment will be the EPA Simplified Method. The increased frequency of’
sampling set for~ in this monitoring program is intended to provide EMCs for the
constituents found in the watershed runoff to be used in a loads assessment model that
will be run at the end of the third year of the permit)

5. Critical Source/BMP Monitoring

The critical sources monitoring program shall evaluate: i. pollutants of �oncern and
sources, and, ii. specific structural storm water control measures such as, oil/water
separators, infiltration, detention, biofilters, and other control measures. The structural
control measures must be evaluated as to: effectiveness in reducing toxic pollutants
and pollutants of concern; ease of maintenance; current frequency of use; feasibility
and cost-effectiveness; and possible methods to ensure implementation if necessary.

Participation

a. The Principal Permittee shall conduct critical sources/BMP monitoring to
evaluate for industrial/commercial categories, construction activity, and other
landuse activity, for five critical source types over six rainy seasons. After the
third rainy season, the Principal Permirtee will evaluate progress by other

entities in California in evaluating critical sources, any monitor threemunicipal
additional critical sources if necessm3,.

b. Other Perminees, Medium (population >100,000 but less than 250,000) and
large (population 250,000 or more) shall conduct monitoring for five additional
critical sources on a watershed basis over five rainy seasons that are not
evaluated by the Principal Permirtee for: the Ballona Creek and urban areas
WMA, Los Angeles River WMA, San Gabriel River WMA, Malibu Creek and
rural areas WMA, Dominguez Channel WMA, and Santa Clara River WMA.

Selection of Critical Sources to be Studied

The first phase of the program will be the selection of priority critical sources
to be studied. The selection will be made using the following steps:

Step 1: The Principal Permirtee first will develop an initial list of candidate
critical sources, including industrial and commercial sources that are regulated
under the state’s Ganeral Industrial Activities Permit ("General Permit’) and

1In addition t~ ~amples taken under the new permit, r~nples uaken at the four m~s emission
stations and land use stations under the existing permit which will continue to I~ monitor~ under
the new permit also will be u~t to develop the loads ~essment m~xlel.
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those which are not.

Step 2: The Principal Perrnirtee next will develop a list of criteria for
prioritizing the candidate critical sources developed pursuant to Step l,
including the following: number and!or w~ area associated with each critical
source; runoff pollutants associated with each source; the impact of

source is regulated under the General Permit; and, ease of implementation of
monitoring and BM:Ps.

Step 3: The Principal Permittee next will prioritize the candidate critical
sources based on the selection criteria develop under Step 2.

Step 4: The Principal Perminee next will conduct a literature review snd
contact other State municipal stormwater programs to identify what critical
sources have been (or are planned in the next five years) to be studied
elsewhere. Where studies have been conducted or are planned to be conducted
elsewhere, such studies will be reviewed to assess whether the hydrologic
conditions in the study area are representative of those in Los Angeles Count,
the quali~! of the study and any conclusions from already-conducted studies.
This evaluation would be coordinated with the Sxate Stormwater QuailS, Task
Force.

Step ~: The Principal Perminee next will take the list developed up to Step 3
and refine and finalize it based upon the review conducted pursuant to Step 4.

The Principal Permittee shall examine five critical source ~ypes over six rainy
seasons. The other Perminees shall examine five additional critical source
~pes. Following selection of the candidate sources, and during the 1996-~7
rainy season, storm water from the first critical source ~’pe will be
characterized The Principal Permit~ee and other Permit~ees will seek six
similar examples of each critical source ~ype, so as to reduce the amount of
variability inherent in sampling only a single example. (Depending upon the
availability of’ finding su~cient examples that can be sampled in a single day
with a single crew, the number of test and control sites may be less than three
apiece.) Shee~ow from the six sites will be s~]it into ~o "pools" re£1ecting
three control and three test sites. Sheet/low from each pool, as collected during
a targeted five storm events, will be composited into a single sample for
analysis. The samples will be anaJyzed for those pollutants anticipated to be
found in the critical source runoff and such analytes will be partitioned, as
appropriate, to determine the dissolved and undissolved portions.
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Based upon the first year of characterization data, appropriate B~[Ps will be
selectedand ins-tailedat the test sites. Shee~ow from a target ten storms from
the �ontrol sources will again be composited and analyzed. With respect to the
test sources, one or a variety of non-structural or, possibly, st~uctura] BIV£Ps
will be in~tuted at all or some of the test sites. Sheett’iow from a ~’geted ten
~torm events will be collected and analyzed. (If a structurai BI~I:P were
installed, only the inlet and outlet of the BIvI:P will be sampled and sheetflow
from that location would not be collected.) This �omparison will ailow a direct
study of the effectiveness of the B]VI:Ps at the test sites.

A similar program will be instituted with respect to the other nine candidate
critical source types, with the intent to finish all sampling by the end of the
sixth rainy season after the effective date of this Order.

In addition, the Principal Permit~ee will reevaluate, after the third rainy season,
the progress made by other entities in California to evaluate the critical sources
determined by the Principal Perminee to be significant pursuant to the process
described in Section V(A) above. If’, following that determination, the County
determines that there are additional significant critical sources which require
monitoring (because they have not been monitored and there are no
commitments by other municipal stormwater programs to conduct such
monitoring) or if it determines that monitoring of a significant critical source
did not include evaluation of BIVI:Ps associated with such monitoring, it will
commit to monitor up to three additional critical sources commencing in the
fourth rainy season and concluding by the end of the eighth complete rainy
season following the effective date of the permit. If the Principal Perminee’s
review determines that a significant critical source had been monitored, but that

. there was not (and is not planned to be) an evaluation of associated B]V£Ps, the
Principal Perminee will undertake a ]~P evaluation only for that criticai
source and will not conduct the first year characterization study.

Receiving Waters

The Principal Permirtee will fund the largest part of a receiving waters study that will
be a joint effort of the University of Southern California, the University of California
at Santa Barbara and the Southern California Coastal Water Research Project
("SCCWP,.P"). In addition, the study will be done in cooperation with an ongoing
toxicity study by investigators at UCLA. Co-funding, either direct or in terms of
vessel support, also will be provided by the federal government through the Sea Grant
program, by the City of Los Angeles and through SCCWP,.P. The scope of that study
may be affected by the availability of non-County funding sources, as is discussed
below.
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Study Outline

The receiving waters study includes a plume study to determine the dispersion of
stormwater runoff and associated sediment, a study of the benthic environment near
two principal storm drains, Malibu and Baliona Creeks and an assessment of the
toxicity of storm drain waters and affected sediments near Malibu and Ballona Creeks.
The plume study will be camed out by the USC Sea Grant program, and the benthic
and toxicity studies will be tamed out by SCCWRP.

The plume study will be camed out over two storm sea.~ons, with the third year used
for analysis of the data obtained in the previous years. The Principal Permi~tee will
spend up to a maximum of $145,000 to support the plume study. Additional funds
will be supplied by the federal Sea Grant program, with research vessel time to be
p~’ovided by the City of Los Angeles. The benthic study will also be carried out over
at least two storm seasons. The Principal Permit~ee will spend up to a maximum of
$205,000 for the benthic study, plus up to an additional $80,000 for a third year of
study, if it is the consensus of the project scientists that a third year of research is
appropriate. Finally the County will commit up to a maximum of $Iig,500 for a
study of the toxicity of storm water and affected sediments, with an additional up to
$80,500 for a third year of the study if it is the consensus of the project scientists that
a third year of research is appropriate. Each element of these studies is outlined
below.

Plume Investigation

The plume study will examine the following issues, among others: i. Mapping the
spatial and temporal structure of the runotT plumes from Baliona and Malibu Creeks as
they flow into Santa Monica Bay following strong winter storms; ii. Examining the
interaction between the runoff plume and ocean processes as they aYfect the advection,
dispersion, and mixing of the plume; iii. Evaluating the impact of storm runoff plumes
on beneficial uses of the coastal ocean; iv. Characterizing the optical properties of the
suspended particulate material ("SPM") and dissolved organic material ("DOM")
associated with runoff sources; v. Examining the effects of DOM and SPM on the
water column optics and the distribution of nuuient concentrations, as the same may
affect phytoplankton produ~vity; and, vi. Helping to establish appropriate locations
for benthic study stations.

Benthic Inve~_~ation

The benthic study will measure the following parameters: i. Water quality (dissolved
oxygen, salinity, density, temperature, light transmissivity and pH); ii. Sediment grain
size, sediment organic concenn’a~;ons and sediment contaminant concentrations; and iii.
Structure of the benthic invertebrate community. The benthic study will employ the
same methods used in studies of dry weather impacts in fiver discharge areas carried
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out by $CCWKP in 1994 and 1995 in the Southern California Bight.

The toxicity ~tu~ will involve the following proposed annual element~:

Water Column Toxicity: i. 30 sea urchin fertilization tests taken during two storm and
one dry weather event off each of Ballona and Malibu Creeks (including reference
sites); ii, 3 Phase I TIE tests on up to 3 samples showing toxicity in the sea urchin
fertilization tests;

Sediment Toxicity: i. Amphipod survival tests of sediment samples from 10
stations (including reference sites) will be taken 2. times (1 storm and 1 tiny
weather period) in Year 1; ii. Amphipod survival tests of sediment samples
from 10 s~ations (including reference sites) will be taken 2 times (1 storm and
1 dry weather period) in Year 2; iii. Sea urchin growth tests will be conducted
for chronic toxicity in sediment samples from 6 stations, plus I reference site,
with the locations to be determined by project scientists based on existing data
and best scientific judgment. Biological effects only (survival, growth,
sediment avoidance) will be measured for all sites in Year 2; iv. Chemical
analysis of sea urchin growth test tissue samples (gonad) will be conducted for
organics and metals. Duplicate samples from 4 stations (including one
reference) will be analyzed in Year 2; v. Phase I TIE tests using sea urchin
fertilization of interstitial water from up to 4 s~ations identified to be toxic in
amphipod survival tests (4 samples total) will be conducted in Year 2; and vi.
Additional interstitial water testing coordinated with the UCLA.

Pr~ect Flexibility

The exact parameters of Year 2 (and Year 3, if necessary) testing will be determined
by a review of the project scientists of the results of Year l and Year 2 testing. Thus,
certain of the steps outlined above may be modified following the reviews.

Coordination with UCLA Toxicity Investieation

Researchers from UCLA are involved in an ongoing Santa Monica Bay Restoration
Project study of the toxicity of s~orm water runoff in Ballona and Malibu Creeks. The
Principal Permirtee’s receiving waters study will be coordinated, to the extent possible,
with the UCLA study to maximize the utility of the information obtained by both
studies.

Los Angeles and San Gabri~l River
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The Principal Permittee will ~ke a total of three (two storm weather and one dry
weather) water samples taken at each of" the Los Angeles and San Gabriel River mass
emission stations dunng each of the two years that those stations will be monitored.
The samples will be analyzed using the sea urchin fertilization

n
L/
n
U
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VIII. PROGRAM EVALUATION AND REPORTING

[Program Evaluation oud Reporting bll been completely rewrit~n to include I|l reporting requirements, lit
response to comments, semi-annual reports have been eUminated]

The Principal permirtee in consultation with the EAC shall develop a program to ~tndardize
evaluation and reporting by each Perminee by October 15. 1996. The Principal Permittee in
consultation with the EAC shall develop performance indicators, criteria, or standards;
perform evaluation of compliance and effectiveness based on the performance criteria;
establish schedules and mechanism for internal record keeping and reporting; and submit
Annual Reports to the Regional Board using a standardized format. Each Permirtee is
encouraged to work cooperatively with MS4 programs from other areas of the state or country
in order to be more effective, efficient, and consistent.

Each Permirtee shall collect data needed for program evaluation, conduct self-evaluations, and
report the results of the evaluations through the Principal Permit~ee to the Regional Board in
Annual Reports. The results reported to the Regional Board shall include both the collected
data and analysis of the data, Annual Reports shall include explanations on how the
evaluations were conducted; how and why provisions of the permits are/are not being met,
how the effectiveness of BMPs is determined or is not, and should a problem arise, how it
will be corrected.

A. DEMONSTRATION OF COMPLIANCE

1. Each Permit~ee is responsible for demonstrating that the required BMPs
and other actions as prescribed under this permit, as well as BMPs and
actions included in the CSWMP and WMAPs, are implemented to
reduce pollutants to the maximum extent practicable.

Perminees within the WMCs are responsible for demonstrating the2. The
effectiveness of watershed specific BM~Ps by conducting and reporting
the results of pilot/demonstration projects for evaluating the
effectiveness of BMPs in the watershed.

3. The degree and the effectiveness of BMP implementation shall be
evaluated and reported by each Permit~ee using environmental and/or
administrative indicators whenever possible. When environmental
indicators are notreadily and/or easily available, administrative
indicators shall be used. These shall include indicators prescribed under
relevant provisions of this permit, and/or other indicators deemed
appropriate by the WMCs, the EAC, and/or ultimately the Regional
Board. (Examples of quantitative indicators include the number of
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inspections conducted, number of slaff, number of audience reached
through public education, waste recycled, water conserved, hazardous "r~-
waste collected, oil recycled, and catch basin waste removed.)
Quantitative indicators of environmental conditions shall also be
reported if they �~n be linked to the effectiveness of BIV~                          /~
implementation.

4. In order to yield cornparable results for year to year evaluation on the T
success, the progress, and/or the failure in BIV[P irnplernentation, and
comparable results from area to area, a uniform data collection
methodology shall be established for each of the required BIV[Ps. The
uniform data collection rnethodolog’y shall be developed by the Principal
Perminee in consultation with EAC. Subsequently, each report on BMP
implementation shall provide comparison with the implementation status ,~
during the previous reporting period and the scheduled irnplementation
tirneline for the current and furore reporting periods, based on data
collected using the uniform �ollection methodology.

INTEKNAL REPORTING AND RECORD KEEPING

I. In order to facilitate the preparation of the Annual Report, the Principal
Perminee in consultation with the EAC shall develop s~andard forms for
internal repo~ng to be used by all Perminees within the watershed. The forms
shall be used to collect all the int’ormation essential to the preparation of the
annual reports and to the needs of other management actions by the
WAC,WMCs and/or the Perminees. Reported information shall be quantifiable
and specific for each program area and/or BM~. The dates for submitting the
internal reports shall allow sui~cient time for compilation and analysis by the
WMCs and/or the Principal Perminee/EAC for the preparation of the Annual
Report due to the Regional Board.

All records shall be retained by each Perminee for a period o£ 5 years unless
directed otherwise by the Regional Board or the USEPA.

PROGRAM REPORTING

The Principal Perminee shall collect, compile, and analyze information frorn each
Perminee within the watershed prior to preparation of the Annual Report. The Annual
Report shall include a summary table illustrating the levels of irnplernentation for each
Perminees by watershed. Tables shall be developed for each prograrn element listing
all the participating Perminees and describe the status of implementation for each
Perminee.
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The Principal Permit’tee shall include in the Annual Report submitted to the Regional
Board:

I.    Program Management
a.     Compiled budget summary of’ resources dedicated for storm water

program implementation submitted by Permiuees;

b. A statement under penalty of perjury by each Permittee’s representative
legal counsel that the Permittee has obtained all necessary legal
authoriw to comply with this Order; and/or a schedule for obtaining
adequate legal authority (1996 Annual Report only); and

Progress on obtaining any residual legal authority, if full legal authority
was not certified in Provision VHI. C. l.b., above.

2. Illicit Connections/Discharges
a. Summary of illicit connections eliminated. The summary shall include

by category:

i. Type of illicit connection;
ii. Type of contaminants or chemical waste;
iii. watershed;
iv. Ranges of estimated length of time the practice was on-

going;
v. remedial action taken;
vi. Number eliminated and number in process of elimination;
vii. Number subject to legtl enforcement actions;
viii. Comments as appropriate.

b. Summary of illicit discharge practices reported through the standardized
public reporting system. The summary shall include by category:

i. Type of illicit discharge/disposal practice;
ii. Type of contaminant waste spilled/disposed;
iii. watershed;
iv. Range of estimated quantity of waste;
v. Range of estima:ed length of time the practice w~ on-

going;
vi. Remedial action taken;
vii. Number eliminated;
viii. Number subject to legal enforcement actions;
ix. Comments as appropriate.

3. Industrial/Commercial Activity

$4
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a. Summary of progress of the industrial/commercial activiW program

b. Database compiled in Provision TU.A.3. when requested by the Regional
Board. A Permit~ee may also be requested to provide the
industriaFcommercial database information for its municipality in
Provision IH.A. in an appropriate format.

4.    Construction Activity
a.    Summary o£ progress of the development planning/�onstruction

program;

b.. Construction activity database developed in Provision IVB.I. in an
appropriate format when so requested by the Regional Board.

5.    Public Agency Activity
a    Summary of progress on the Public Agency Program in the areas of: (i)

Sewage Systems Operation (if appropriate); (ii) Public Construction; (iii)
Vehicles Maintenance/Material Storage; (iv) Pa~k$ and Recreation/
Facilities Management; (v) Storm Drain Operation and Management;
(vi) Streets and Roads Maintenance; (vii) Flood Control Maintenance;
(viii) Parking Facilities Management; and
Activities (optional).

6.    Public Education / Public Participation
a.    Summary of the Public education / Public participation program. The

summary shall include:

i. Activities undertaken throughout the year;
ii. Samples of educational materials distributed or otherwise made

public throughout the
iii. Results of the comparison between performance standards and

the Perminees’Public Information and Par~cipation programs;
and,

iv. A workplan for any changes to the 5 year s’~ategy.

b. Results of a public education survey undertaken within a representaSve
area of the Count! o£ Los Angeles during fisca] year 1997-1998 (1999
Annuai Report only).

D. PROGP,.A~ EVALUATION

The Principal Perminee in consultation with the EAC shall, in the Annual Report
submined to the Regional Board, evaluate progress in the storm water program,

85

R0028159       I



propose ~ny proposed modifications to be made to the ~torm water program (e.g.,
delays, changes), ~d ~nalyze ~ny problems en~o~tered du~n8 ~e implemen~on
~d propose ~lu~ons.
~o~ water progr~ ~mponen~ for

~e Progr~ Ev~ua~on ~1 u~ii~ ~e info~a~on prodded by ~h P~in~,
~sess progr~ eff~v~ness in

I. Progr~ ~agement

2. Illicit Co~ec~on~is~e

~du~/Commerci~
by review

a. ~dust~/commercial ~urces li~ing;
b. On-site inspections;
c. Checkli~s o£ sto~ water ~s implemented; ~d,
d Results from ~e c~tic~ ~urces monito~n~ progr~ in

4. Construction Activi~
by review

a.
b.    Results from

5. Public Agen~ Activi~
by review

a. Sewage Systems Operahon
b. Public Const~ction;
�. Vehicles ~ainten~ce/~a~erial Storage;
d Parks
e. Storm Drain Operation ~d ~agement;
f, S~reets
g. Flood Control ~nten~ce;
h. P~king Facilities ~agement;

Public Eduction I Public P~icipa~on
by review

a.    S~o~ water/non-~o~ water pollution preven~on public
education programs ~thin
recommendations on lucre public educahon effo~.

P~O~ANCE STA~A~S
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]. The CSW]V~ and subsequent WMAPs shall be revised to adopt and incorporate
Performance Standards developed by the Principal Perminee in consultation T~"
with the EAC. Performance Standards are defined as the level of
implementation necessa~ to demonstrate the control of pollutants in storm
water to the "maximum extent practicable". Performance Standards shall be
established for implementing l~]V[Ps contained in this Order and the CSWMP
and the WMAPs. Performance Standards shall be developed through a process
which includes opportunities for public participation and include appropriate                  "~"
criteria for the applicability, economic feasibility, design, operation, and
maintenance or otherwise implementation of BMPs so as to achieve pollutant
reduction or pollution prevention benefits to the "maximum extent practicable".
Performance Standards may be based upon special studies or other activities
conducted by the a Perminee, literature review, or special studies conducted by
other programs.

2. Performance Standards shall include countywide components to be
accomplished and the method to be used to verify that the Performance
Standard has been achieved. Following the addition of a Performance Standard
to the CSWMP or WMAP acceptable to the Executive Of’ricer, each Permittee
/’or which the Performance Standard is applicable shall adhere to its F ......
implementation. Performance Standards shall be established for all appropriate ~..
BMPs identified in the CSW~ by July 15. ] 997, or otherwise, a proposed
schedule for completing or omining the establishment of’ Performance
Standards with justification acceptable to the Executive Officer must be
submitted by January 15. 1998. Such time schedules shall not extend beyond
the term of this permit.

3. Each Permi~ee shall incorporate newly developed or updated Performance
Standards, approved by the Executive Officer, in each revision to the CSW]V~
or the WMAP.

E. ANNUAL REPORTS

]. Annual Report
The Annual Report shall include both a summary of the progress and
status of CSWMP and WMAP implementation, a summary on status of
compliance with all Permit provisions, a report on the evaluation of’
program effectiveness, and a summary of recommendations for permit
provision modifications.

a. The Principal Permittee in coordination with the EAC shall
submit an Annual Report to the Regional Board no later than
March 31 of each year. The first Annual Report shall be due
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b. The Principal Permittee shall submit ¯ sep~r,,te Monitoring
Annum Report due no later thsn August 15 of each year. The
first Monitoring AnnuaJ Report shall be due ~,,lh~.,_J.,9..~;
snd

�. The Principal Permirtee in consultation with the EAC shall
identify in the Annual Report, Performance Standards which will
be developed for the upcoming fiscal year.

The Principal Perminee in consultation with the EAC may recommend
and request revisions to the CSWMP and the WMAPs through
documentation in the Annual Reports.

Recommended revisions to the CSWMP and WMAPs will be
considered by the Executive Officer if it is demonstrated that: (i) the
changes will lead to improvement of the effectiveness of this program;
(ii) the changes will result in positive impacts to beneficial uses; and
(iii) the current measures have been implemented to reduce pollutants to
the "maximum extent practicable". Any recommended revisions shall
not take effect until approved by the Executive Officer.
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IX.       ADDITIONAL PROVISIONS
[This is the £ud sect|on of ,, permll, =rod w=s =or ’,~ lb¢ S~pt~mb~r 15, I~S p~rti~! drsfl]

1 The initial storm water management program, as delineated in the CSWM:P or
WMA_Ps may need to be modified, revised, or amended from dine-m-time to respond
to changed conditions and to inco~orate more effective approaches to pollutant
controls. Minor changes may be made at the direction of the Executive O~cer.
Minor changes requested by the Discharger shall become effective upon written
approval of the Executive Officer. If proposed changes imply a major revision in the
overall scope of effort of the program, such changes must be approved by the Regiona]
Board as permit amendments.

2. This Order may be modified, revoked, or reissued, prior to the expiration date as
follows:

a. To address changed conditions identified in the required technical reports or
other sources deemed significant by the Regional Board;

b. To incorporate applicable requirements or statewide water quali~y control plans
adopted by the State Board or amendments to the Basin PIen;

c. To comply with any applicable requirements, guidelines, or regulations issued
or approved under Section 402(p) of the (:lear, Water Act, if the requirement,
guideline, or regulation so issued or approved contains different conditions or
additional requirements not provided for in this Order. The Order as modified
or reissued under this paragraph shall also contain any other requirements of’
the CWA then applicable; or

d. Any other Federal or State Laws or Regulations become effective which
necessitate changes.

3. The issuance of this permit is not intended to, and does not, absolve any Permittee of
liabili~ for conduct which may have constituted a violation of the previous Board
Order 90-079 (CA00616S4, CI 6948) adopted by this Regional Board on June ]$,
1990.

4. All reports or submittals made to the Regional Board shall include the following
signed certification;

"I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who
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manage the system, or those persons directly responsible for gathering the T’~
information, the information submitted is, ~o the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant ,~,,~ :
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations."

The certification shall only be valid if m~de by either: ¯ principal execufve
officer; or a ranking elected official. L

b. A certification may be ¯ccepted by this Regional Board if signed by ¯ duly
¯ uthorized representative only if:

i. The authorization is made in writing by ¯ person described in 4.a
~bove;

ii’. The authorization specifies either an individual or ¯ position
having responsibility for the overall operation of the Permitlee’s
s~orm water management program, position of equivalent
responsibility, or an individual or position having overall
responsibility for environmental matters for the Permittee, (A
duly authorized representative may thus be either ¯ named
individual or any individual occupying a named position.) and,

iii. The written authorization is submitted to the Executive Officer
of the Regional Board. --

5. This Order expires on ~’five years from the date of reissuance.) The Principal
Permittee and Permittees must submit complete Reports of Was¢e Discharge (ROWD)
in accordance with Title 23, California Code of Regulations, not later than 180 days in
advance of such date as application for reissuance of waste discharge requirements.
The ROWD shall consist of watershed specific WMAPs.

I, Robert P. Ghirelli, Executive Officer, do hereby certify that the foregoing is a full, true, and
correct copy of an order adopted by the California Regional Water Quality Control Board,
Los Angeles Region, on (date of reissuance].

ROBERT P. GHIP,~LLI, D.Env.
Executive Officer

~ ..
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ATTACHMENT A

NPDES STORM WATER PERMIT
WATERSHED MANAGEMENT AREAS

Santa Monica Bay 1,0~ AnCleles River ~;an (~abri~! River

~alibu Creek and Other R~Jr~l Alhambra Artesia
Arcadia Azusa.

Agoura Hills Bell Baldwin Park
"Celabasas Bell Gardens Bellflower

Los Angeles County Burbank Bradbury
Malibu Commerce Cerdtos

Westlake Village Compton Cleremont
Cudahy Covine

Ballona Creek and Other El Monte Diamond Bar
Urban Glendale Downey

Hidden Hills Duarte
Beverly Hills Huntington Park Glendora
Culver City Le Canada Flintridge Hawaiian Gardens
El Segundo *Long Beach Industry

Hermosa Beach Los Angeles Irwindale
Los Angeles Los Angeles County Le Habra Heights

Los Angeles County Lynwood Le Mireda
Manhattan Beach Maywood Le Puente

Palos Verdes Estates Monrovia Le Verne
Rancho Palos Verdes Montebello Lekewood

Redondo Beach Monterey Park *Long Beach
Rolling Hills Paramount Los Angeles County

Rolling Hills Estates Pasadena Norwalk
*Santa Monica Rosemead Pomona

West Hollywood San Fernando Pico Rivera
San Gabriel San Dimes

Dominquez Channel/ San Merino Santa Fe Springs
Los Anqeles Harbor Drainaq~ Sierra Madre Walnut

Signal Hill West Covina
Carson South El Monte Whittier

Gardena South Gate
Hawthorne South Pasadena Santa Clara River
Inglewood Temple City
Lawndale Vernon Los Angeles County

Lomita Santa Clarita
Los Angeles

Los Angeles County

tta/icized agencies are present in more than one watershed ¯ Indicates City with the largest wMershed
population other than the County of Los Angeles and the City of Los Angeles
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ATTACHMENT B

LAb,tO USE SITE SELECTION PROCESS OUTLINE

The data compiled during the site selection activiSes set forth below will enable the County to select the
most effective monitoring sites. In addition, this information can be used by the County to extrapolate
the monitoring results across the whole drainage ¯re¯ through use of loads assessment modelling.

The County will take the Southern California Assodation of Governments (’SCAG’) categofles Isted
Initial list of land use categories. The County will use its best effods to obtain overlays (orbelow an

similar information) for use in the land use selection process¯ However, these overlays or Information
must be usable County-wide in the SCAG database and the County shall not be required to look for or
use ovedays or Information which cannot be ¯o used. The County also shall not be required to create
overlays. Some of these categories may not be important (very small ¯rea represented in study are¯,
and/or known very low EMC or runoff mess). The initial number of categories will be reduced st this
step.

For each remaining category, the County will identify eight (8) representative locations. The sight (8)
locations in each category would be relatively small areas, such ¯s a square block for residential ¯re¯s,
a single school or church, ¯ few blocks of strip commercial, etc. These sites would be selected, where
possible, over ¯ wide geographical area of the study area to include a range of topographical
characteristics such ¯s distance from ocean, etc.

In this step, the County should perform a site survey of ground conditions. For each of the eight (8)
locations identified for each category, the County should collect information, to the extent ~uch
information is available, including: type of roof connections, type of drainage, age of development,
housing density, type of landscaping, condition of pavement, soils, and existing stonnwatar control
practices.

These are simple field surveys that can be completed by a team of two people ¯t the rate of ¯bout 5-6
(maximum) locations a day, depending on navigation problems, traffic delays, and the proximity of the
sites. Several photographs should be made of each site and archived with the field ¯heats for future
reference.

In this step, currently available aedal photographs taken in the past five years ¯re used to measure the
percent impervious ¯re¯ associated with rooftops, streets, driveways, sidewalks, parking ¯re¯s, storage
¯ re¯s, decks end sheds, swimming pools, alleyways, and other paved areas. Photographic prints for
each of the homogeneous neighborhoods examined on the ground in step 2 are needed. The actual
measurements require about ¯n hour per site.

In this step, the County would compile .the information collected in the previous steps and use it to
determine which land use categories should be monitored. This refinement step would result in ¯ final
list of categories to be examined, based on the actual measured values.

Some of the sites selected for field measurement may actually belong in another category and would be
reassigned to that category before the data were evaluated. In addition, development characteristics
and areas of important elements may indicate greater variability within an initial category than between
other categories in the same land use. If there is no other reason to suspect differences that would
affect drainage quality or quantity, these areas could be combined to reduce the total number of
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Individual land use cetegorles used In subsequent evaluations.

On the basis of Step 2 end Step 3, the County will measure the percent of directly connected
impervious area for each of the eight neighborhoods surveyed. The County will then compare the
percent of impervious area using simple non-perametric statistics to see how differences within a single
land use category compare with differences between land use categories. Based on this analysis, the
County will aggregate or subdivide land use categories as appropriate. Subdivisions of lend use
categories shall correspond to those in the SCAG database.

Next, the County will rank the selected lend use categories Iccording to their predominance
pollutant generation. As pert of its analysis, the County would perform a marginal �ostroenatrd analysis
as to which land use categories should be monitored.

For each land use category the following will be estimated based on existing data: drainage area,
runoff quantity and an EMC value for each of four indicator pollutants (preliminarily, copper, pyrane,
total suspended sol~ds and diazinon). The product of runoff quantity end EMC is the estimated total
snnual pollutant loading associated with each land use category and indicator pollutant. These sums
are then ranked, from the largest to the lowest, and an accumulated percentage contdbu~on is then
produced for each pollutant. These accumulated percentage values are plotted against the number of
lend use categories. The graph will be relatively steep initially and then level off Is it approaches
100%. A marginal cost-benefit analysis can then be used to select the number of lend uses that should
be monitored, which will take i.to account all four of the indicator pollutants.

The list of County-wide land use categories to be evaluated in Step 5 will be reviewed for each of the
six watersheds in the Permit area. If there is a monitorable land use category in an individual
watershed which is in the top five land uses in terms of total area in the watershed end which b known
or reasonably believed to have a significant impact on stormwater runoff quality, but which would not be
monitored based on the County-wide marginal cost-benefit analysis, up to two such lend uses shall be
monitored afterthe first year of the monitoring program, subject to the station event cap.

Attached as Exhibit 1 is ¯ document seffing forth how the cost benefit analysis would work. [document
to be reviewed and approved for attachment as Exhibit]

The County will take the top ranked land uses and if the total number of categories exceed ten, select
ten monitoring sites for monitoring the first year. All of the remaining top-ranked land uses will need to
be monitored in future years, subject to the station event cap. In selecting those sites for initial
monitoring, the County should look for homogeneous areas that are self-contained in a drainage area.
In addition, monitoring locations will need to be selected along storm drains that are able to
accommodate the sampling equipment, have sampling access, no safety problems, etc.

Next, the monitoring stations ere installed. The monitoring equipment will include automatic water
samplers and, if surcharging flow problems are anticipated, flow sensors measuring veloc~y end depth
of flow. The samples collected at the automatic samplers should all be flow-weighted composites,
requiring only one sample to be analyzed per event at each monitoring station, Each ~ampler site will
need to be visited periodically to ensure that everything is ready to sample.

The County should continue down the ist of pdority land use categories and install additional monitoflng
stations in subsequent years, At some point, the marginal benefit from monitoring an additional lend
use category will not be sufficient to justify the cost, as determined from the marginal cost-benefit
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analysis in step 5, and no additional sites will need to be installed. The land use sampling program will
end when sufficient storms have been sampled to obtain the desired error level in the EMC values for            "
the constituents of concem.

SCAG LAND USE CLASSIFICATIONS
1"7
VSingle Fandly Residential

High Dcnsity

OLow Density
Multi-Family Residential
Mobile Homes and Trailer Parks
Mixed Residential
Rural Residential
General Office Use
Reu~l Stores and Commercial Services
Other Commercial
Public Facilities
Special Use Facilities
Educational Institutions
Military Installations
Light Industrial
Heavy Industrial
(Mineral) Extraction
Wholesaling and Warehousing
Transportation
Communication Facilities
Utility Facilities
Maintenance Yards
Mixed Transportation -
Mixed Transportation and Utilhy
Mixed Commercial and Industrial J,.J
Mixed Urban
Under Consh-uction
Golf Courses L,~
Local Parks and Recreation
Regional Parks and Recreation
Cemeteries
Wildlife Preserves and Sanctuaries
Specimen Gardens and Arboreta
Beach Parks
Other Open Space and Recreation
Urban Vacant
Irrigated Cropland and Improved Pasture Land
Non-lmgated Cropland and Improved Pasture Land
Orchards and Vineyards
Nurseries
Dairy and Intensive Livestock, and Associated Facilities
Poulh"y Operations Other Agriculture
Horse Ranches Vacant Undifferentiated
Abandoned Orchards and Vineyazds Vacant with Limited Improvements

iv
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ATTA~ C

GLOSSARY OF TEKIVlS

40 CFR: TiUe 40 of the Code of Federal Regulations, which is the codification of the general and
~1~ permanent rules published in the Federal Register by the executive departments and agendas of the Vfederal government.

Report: A report, submitted to the Regional Board at the end of each permit year, thatAnnual
includes a summary of the progress and status of storrmvater menegemerd program implementation, a
summery on status of compliance with all permit provisions, and report on program effectiveness, and a
summary of recommendations for revisions to the NPDES stormwater permit. [Consistency Issue: this It"
definition is consistent with the language in the draft perrnit. Below is a definition based on 40 CFR
§122.42(c). It is recommended that the permit based definil~on be used unless the permit language is
modified to read Eke 40 CFR §122.42(c).]

[Annual Report: A repod, submitted yearly to the Regional Board by the anniversary of the date of the
issuance of the NPDES storm water permit, that includes: (1) the status of lmplementiog the
components of the storm water management program that are established as permit conditions; (2)
proposed changes to the storm water management programs that are established as permit conditions;
(3) revisions, if necessary, to the assessment of controls and the fiscal analysis reported in the permit
application; (4) a summary of data, including monitoring data, that is accumulated throughout the
reporting year; (5) annual expenditures and budget for year following each annual report; (6) a summary
describing the number and nature of enforcement actions, inspections, end public education programs;
and (7) identification of water quality improvements or degradation.][Consistency issue: see discussion
above.]

Authorized Discharge: Any discharge that is authorized pursuant to an NPDES permit or meets the                    " ~"

exemptions set forth under II.C.1. and II.C.2. of this NPDES storm water permit.                                    ~’~

Basin Plan: The Water Quality Control Plan, Los Angeles Region(4), Santa Clara River and Los
Angeles River Basins, adopted by the Regional Board on June 13, 1994 or as subsequently amended.

Beneficial Uses: Existing or potential uses of receiving waters in the permit area Is designated by the
Regional Board in the Basin Plan. Examples of beneficial uses may include municipal and dome¯tic
supply; agricultural supply; industrial process supply; industrial service supply; ground water recharge;

replenishment; navigation; hydropower generation; water contact recreation; non-contactfreshwater
water recreation; commercial and sport fishing," aquaculture; warm freshwater habitat; cold freshwater
habitat; inland saline water hab#et; estua~ne bah#at; wetland habitat; ma~ne habfat; wildlife habitat;
preservation of biological habitats; rare, threatened, or endangered species; migration of ~quatic
organisms; spawning, reproduction, encYor early development; and shellfish harvesting.

BATIBCT Criteria: Treatment-based standards for redudng the discharge of pollutants, as defined in
40 CFR subchapter N, for spedfic categories of industrial facilities subject to storm water effluent a a
limitations guidelines, new source performance standards, or toxic pollutant effluent standards. Effluent
limitations have been defined in 40 CFR for the reduction of toxic pollutants using Best Available
Technology Economically Achievable (BAT), and for the redu~on of conventional pollutants using Best
Conventional Pollutant Control Technology (aCT).

..._q

Best Management Practice (aMP): Activ~es, practices, fadlities, and procedures that when
implemented prevent or reduce the po,ution of waters of the state. Examples of BMPs include
treatment facilities, operating procedures, and practices to control site runoff, spiitege or leaks, sludge or              ~---.-~’.
waste ~sposal, or drainage from raw material storage.

Bioaccumulate: The build up of ¯ substance in the tissues of an organism to a higher concentration
than in the surrounding environment, generally as a result of the organism’s ingestion and Internal
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storage of the substance over time.

Biostimulatory: An agent, action, or condition that arouses, elicits or accelerates physiological or
organic activity. For example, the introduction of excessive nuthents fo an aquatic ecosystem has e
biostimulatory effect which manifests Itself as excessive growth of equetio life.

California Storm Water Best Management Practice Handbooks: The technical rnanuats prepared
under direction of the Storm Water Oual’~y Task Force, representing Ca~fomia membem of the
American Public Works AssodatJon (APWA). Comprising three volumes-.-Municipal, Industrial, and
Construction-.they provide guidance for selecting BMPs to reduce pollutants in storm water discharges.
These manuals are available from Blue Print Service, 1700 Jefferson Street, Oakland, CA 94812, (510)444~771 or Fax (510) 444.1282.

Clean Water Act (CWA): The Federal Water Pollution Control Act enacted in 1972 by Pubic law 92-
500 and amended by the Water Quality ACt of 1987. The Clean Water Act ptohibits the discharge of
pollutants to Waters of the United States unless laid discharge is in accordance with an NPDES permit.
The 1987 amendments include guidelines for regulating municipal, industrial, w)d conltruction storm
water discharges under the NPDES program.

Construction Activity: Clearing, grading, or excavation that results in soil disturbance. Construction
activity does not include routine maintenance to maintain original line and grade, hydraulic capacity, or
original purpose of the facility, nor does it include emergency construction activities required to protect
public health and safety.

Countywide Storm Water Management Plan: A comprehensive plan for implementation of the permit
requirements described in Sections C.I through C. VIII of the NPDES storm water permit that are
applicable to all Perrnittees and all Watershed Management Areas. The Countywide Storm Water
Management Plan will be developed as a single document by the Principal Permittee, with assistance
from the EAC and participation from the Perrnittees, according to the schedule prescribed in the permit.
This shall be used as a tooi to develop a watershed specific storm water management plan.

Development: The placement or erection of any solid material or structure on land, in or under water;j
grading, removing, dredging, mining or extraction of any materials; change in the density or intensity of
use of land including, but not limited to, subdivisions pursuant tot he Subdivision Map Act Government
Code §66410 et seq), any other division of land, including lot splits; construction, reconstruction,
demolition or alteration of the size of any structure. Development does not include any of the described
activities not regulated by the local municipality. [Consistency issue: is the last sentence necessary
since this is implied in all sections of the permit?]

Discharge: Any release, spill, leak, pump, flow, escape, dumping, or disposal of any iquid, semi-sold
or solid substance.

Effectiveness: A measure or indicator of how well a program, plan, or best management practice
achieves its intended purpose. Measures or indicators of effectiveness include, but are not limIted to,
detailed accounting of program accomplishments, funds expended, staff hours utilized, and results of
quantitative monitoring.

Erosion: The wearing away of land surface primarily by wind or water. Erosion occurs naturally as ¯
resutt of weather or runoff but can be intansitied by clearing, grading, or excevalion of the land surface.

Executive Advisory Committee (EAC): A committee composed of representatives of the County of
Los Angeles (chair), the City of Los Angeles, and the six Watershed Management Areas. Out/el
include assisting in development of the Countywide Storm Water Management Plan; reviewing
Watershed Management Plans and providing direction and guidance to the Watershed Management
Committees; preparing and forwarding united submittals to the Regional Board; mediating conflict
among perrnitlees; coordinating the implementation of pilot programs, and evaluating BMP
appropriateness and assessing effectiveness.
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Executive Offican The Execu’dve Officer of the Ca~fornia Regional Water Quality Control Board, Los
Angeles Region, or an authorized re~’esentative.

Good Housekeeping Practice: A common prance related to the storage, use, or cleanup of
materials, performed in a manner that rnlnirnizes the discharge of pollutants. Examples Include
purchasing only the quantity of materials to be used at ¯ given time, use of attemative ~nd less h~nful
products, cleanmg up spills and leaks, and storing materials in a manner that will contain ~ny leaks or

,m, spills

Hazardous Material: Any matedal defined as hazardous by Chap(er 6.95 of the Caifomil Health and
Safety Code. This includes any mater~al that, because of its quantity, concentration, or I~ysio~l or
chemical charecte~stics, poses ¯ aigntficant present or potential hazard to human health and safety or
to the environment if released into the workplace or the environment.

Hazardous Substance: Any substance dot¯trained to be s hazardous substance pumuant to Section
311(b)(2) of the Federal Water Pollution Control Act (33 U.S.C. Sac. 1251 et seq.). Hazardous
substance does not include any of the following: (1) nontoxic, nonflammable, noncorrosive Itomlwater
runoff drained from underground vaults, chambers, or manholes into gutters or storm sewers; (2) any
pesticide which is applied for agricultural purposes or is applied in accordance with ¯ cooperative
agreement authorized by Se~on 2426 of the Health and Safety Code, and is not discharged
accidentally or for purposes of disposal, the application of which is in compliance with
applicable state and federal laws and regulations; (3) any discharge to surface water of I quantity less
than a reportable quantity as determined by regulations issued pursuant to Section 3110:))(4) of the
Federal Water Pollution Control Act.

Examples of hazardous lubstences include any substance or chemical product for which one or more of
the following applies:

wA mate~al safety data sheet (MSD$) is required
a The substance is listed as radioactive by the Nuclear Regulatory Commission
a The substance is listed es hazardous by the U.$. Department of Transportation
a The material is i~sted in Labor Code §6382(b).

Illicit Connection: Any man-made conveyance that is connected to the storm drain system without a
permit. Examples include channels, pipelines, conduits, inlets, or outlets that are connected directly to
the storm drain system.

Illicit Discharge: Any discharge to the storm drain system that is prohibited under local, state or
federal statutes, ordinances, codes or regulations. This includes all non.storm water discharges except
discharges pursuant to an NPDE$ permit and discharges that are exempted or cor~ionslly exempted
in accordance with Sections II.C. 1 and II. C.2 of the NPDE$ Morm water permit.

Impact: Any actual or potential impelling or compelling negative effect caused either directly or
indirectly by the discharge of pollutants to the municipal storm drain system.

Impervious Surface: Man-made or modified surface that prevents or significantly reduces the entry of
water into the underlying soil, resulting in runoff from the surface in greater quanUtJel andJor ¯t an
increased rate when compared to natural conditions prior to development. Examples of places that
commonly exhibit impervious surfaces include parking lots, driveways, roadways, storage areas, and
rooftops. The imperviousness of these areas commonly results from paving, compacted gnlvel,
compactedearth, and oiled earth.

Industrial/Commercial Facility: Any fadlity Involved and/or used in the production, manufacture,
storage, transportation, distribution, exchange or sale of goods and/or commodities, and any facility
involved and/or used in providing professional and non-professional services. This category of facility
includes, but is not limited to, any facility defined by the Standard Industrial Classifications (SIC).
Facility ownership (federal, state, municipal, private) end profit motive of the facility are not factors in
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this definition.

In.~grited Past Management (IPM): A philosophy of pest management that considers lhe whole
ecosystem when determining the pest control strategies. This philosophy emphasizes use of a
hierarchy of controls, with e weference for mechanical controls (e.g., mowing) and biological controls
(e.g., bensf~dal insects, pheromones) before chemical controls (e.g., pestiddes).

Legal Authority: The ability of I Permittee to Impose and enforce statutes, ordinances, and
regulations to require control of pollutant sources and regulate the discharge of pollutants to the storm
drain system, end to enter into Inter’agency agreements, contracts, end memorandums of
understanding. These powers ere granted to the Perm~ees by the Constitution of the State of
California end the General Laws of the State (for General Law Cities/Counties) or ir~Nidual
constitutions (for Chaffer career,/Counties). These power~ ore promulgated by the Pormitfee through
their mur~cipal codes, ordnances, and Matutes duly adapted by their governing body.

Maximum Extent Practicable (MEP): A performance-Mead standard for the reduction of pollutants
through the development and implementation of a program of Best Management Practices under the
County-W~de Storm Water Management Plans and Watershed Management Plans. This moans
selecting all practicable BMPs taking into account facto~ including: pollutant removal effectiveness,
regulatory compliance, public ~¢eptance, implementability, cost and technical feasibil’dy. BMPI
identified through this process do not have to be implemented if it is found that: (1) other effective
BMPs will achieve greater or substantially the same pollution control benefits; (2) the BMP would not be
technically feasible; or (3) the cost of implementation would greatly outweigh the pollution control
benefits. The entity(s) responsible for develol~ng and implementing each plan shall have the burden of
showing that it has met the "maximum extent pra~cable" standard in proposing or rejecting BMPs for
implementation.

National Pollutant Discharge Elimination System Storm Water Permit (NPDES storm water
permit): A permit issued pu~uant to the Clean Water Act that requires the discharge of pollutants to
Waters of the United States from storm water be controlled. NPDES permits can be issued for single
point discharges such es westawater treatment p4ants, or for municipal storm ~’ain systems which
effectively consist of multiple point ¢Eschar~es of water originating es non-point sources.

Non-storm water Discharge: Any discharge to a municipal storm drain system that is not composed
entirely of storm water.

Nuisance: Anything which meets al~ of the following requirements: (1) is injurious to health, or is
indecent or offensive to the senses, or an obstruction to the free use of property, $o as to interfere with
the comfortable enjoyment of life or property; (2) affects at the same time an entire community or
neighborhood, or any considerable number of persons, although
the extent of the annoyance or damage inflicted upon individuals may be unequal; (3) occurs during, or
as a result of, the treatment or disposal of wastes.

Permittee(s): Any agency named in the NPDES storm water permit as being responsible for permit
conditions within its jurisdiction. Parmiffees to the NPDES storm water permff in{dude the County of Los
Angeles and the cities of Agora Hills, Alhambra, Arcaclia, Artesie, Azusa, Balo~n Park, Bell, Baltflower,
Bell Gardens, Beverly Hills, Bradbury, Burbank, Celabasas, Cer~on, Cerritos, C/aramont, Commerce,
Compton, Covina, Cudahy, curvet City, Diamond Bar, Downey, Duarte, El Monte, El Segunde,
Gardena, Glendale, Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beech, Hidden Hills, Huntington
Park, Industry, Inglewood, Irw~ndele, La Canada Fbntn’dge, La Hebra Heights, Lakewood, La Mirada, La
Puente, La Verne, Lewndale, Lomite, Long Beach, Los Angeles, Lynwood, Mefibu, Manhattan Beach,
Meywood, Monrovie, Montebello, Monterey Park, Norwalk, Palos Verde$ Estates, Poramont, Pasadena,
Pico Revere, Pomona, Rancho Palos Verdes, Redendo Beach, Rolling Hills, Rolling Hills Estates,
Rosemead, Sen Dimes, San Femando, Sen Gabriel, San Marine, Santa Clafta, Santa Fe Springs,
Santa Monice, Sierra Madra, Signal Hill, South El Monte, South Gate, South Pasadena, Temple City,
Torrance, Vernon, Walnut, West Covina, West Hollywood, Westieke V~/lage, and Whittier.
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Pervious: Natural or man-made surfaces that allow the entry of water underlying soil, resulting
in less runoff from the surface when compared to impervious surfaces. Examples of pervious surfaces
include vegetated areas, most undeveloped ~reas, uncompacted earth surfaces, and lattice type
modular povements.

Pollutant: Any substance introduced into the environment that may directly or Indirectly result in
adverse effects on the beneficial uses of a resource. Examples of pollutants are es follows:

aArfificlel materials, chips or pieces or nalural or man-made
~havings),

aHousehold waste (such es trash, paper, plastics, lawn clippings ~’)d yerd waste;
materials; excessive pesticides, herbicides and fertilizers; used o~7 and fluids from vehicles, lawn
mowers end other common household equipment),

aCommerciM end indus~el waste (such es packaging, raw materials, ~ished malerlals, waste
products, fuels, solvents, detergents, plastic pallets, hazardous substances, fertllizen, pesticides, slag,
ash, end sludge),

such es cadmium, lead, zinc, copper, silver, nickel, chromium; and non.malels such esaMetels
phosphorus end arsenic,

¯ ‘Petroleum hydrocarbons (such es fuels, lubricants, suffacfantso waste oils, solvents, �oolants and
grease),

‘̄Excessive eroded soils, segment end p~ficulale malerials,

¯ ‘Animal wastes (such es discharge from confinement facilities, kennels, pens, reoreetional fecBtlas,
stables, show facilities),

¯ ‘Substances having characteristics such es pH less than 6 or greater than
turbidity, excessive levels of fecal coliform, fecal streptococcus, or enterococcus,

,,Waste materials and wastewater generated by construction activities (such as painting or staining; use
of sealants, glue.~, limes; excessive pesticides, fertilizers or herbicides; use of wood preservatives end
solvents; disturbance of asbestos fibers, paint flakes or stucco fragments; application of oils, lubricants,
hydraulic, radiator or battery fluids; construction equipment washing, concrete pouring end cleanup
wash water or use of concrete detergents; steam cleaning or sand blasting residues; use of chemical
degreasing or diluting agents),

¯ ‘Materials causing an increase in biochemical oxygen demand, chemical oxygen demand or total
organic carbon,

‘̄Materials which contain base/neutral or acid extractible organic �ompounds,

‘̄Those pollutants defined in §f3~2(~) of the federal Clean

‘̄Any other constituent or materiel that may interfere with or adversely effect the beneficial uses of the
waters, flora or fauna of the state.receiving

Pollutant Loading: The quantity of a pollutant found in runoff expressed in mass per unit of time.
Pollutant ioadings are commonly expressed in units of tonstyear or pound.~Jye~r.

Pollutants of Concern: Polutants that exhibit one or more of the following characteristics:

¯ ‘Current Ioadings or historic deposits of the pollutant are impacting the beneficial uses of a receiving
water.
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¯ Elevated levels of the pollutant are found in sediments of a receiving water and/or have the potential
to bioaccumulate in organisms therein, or

¯ The detectable inputs of the pollutant are at ¯ level high enough to be �onsidered potentisily toxic to
humans and/or flora and fauna.

Pollutants of concern may be cffferant for e~h receiving w~ter.

Pollutants of concern for the Santa Mortice Bey Water~hed Management Area include, DDT, PCBI,
PAHs, Chlordane, TBT, ce~rnium, chromium, copper, teed, nickel, silver, zinc, pathogens, T$$
(segment), nutrients, trash and debris, chlot#~, oxygen demar~ng lubstances, w~d �41 and

Pollution Prsventlan:

Principal Permittee: The agency named in the NPDES storm water permit to serve ~s permit
coordinator, responsible for general administration of the permit, and �oordinating cooperation by other
Permittees, including but not lirnited to the implementation of local self-monitoflng progmrns and BMPI,
and preparation and submittal of reports required by the permit. The Principal Permtttee to the NPDES
storm water permit is the County of ~ Angeles.

Public Agency Vehicle MaintenencelMateriat Storage Facility: Any Parmittee-owned and/or
operated facility that is: used for vehicle or equipment maintenance, repair, washing, or fueling; and/or is
required to prepare a hazardous materials business plan.

Regional Board: The state agency with primary responsibility for the �oordination and control of water
quality. This means the California Regional Water Quality Control Board, Los Angeles Region for
ere¯ covered by the NPDES storm water permit. The Los Angeles region, which comprises all l~slns
draining into the Pacific Ocean between the southeasterly boundary, located in the westerly part of
Venture County, of the watershed of Rincon Creek and a line which coincides with the southeasterly
boundary of Los Angeles County from the ocean to Sen Antonio Peak and follows thence the ¢fvide
between San Gabriel River and Lyfle Creek drainage to the ~vide between Sheep Creek and San
Gabriel River drainage.

Receiving Waters: All surface water bodies within the permit area that are identified in the Basin Plan.

Secondary Cantainment: Structures, usually dikes or berms, surrounding tanks or other storage
containers to catch spilled or leaked materials.

Sediment: Organic or inorganic material that is carded by or suspended in water and that settles out
to form deposits in the storm drain system or receiving waters.

Source Minimization: Operational practices that reduce the amount of materials stored at a site.

Standard Industrial Classification (SIC): The statistical classification standard, organized by industry,
underlying all establishment-based federal economic statistics. The SIC of a particular industry is
determined using the latest Standard Industrial Classification Manual as prepared by the Executive
Office of the President, Office of Management and Budget.

Storm Drain System: Streets, gutters, conduits, natural or artificial drains, channels and watercourses,
or other facilities that are owned, operated, maintained or controlled by any Perrn~ae and used for the
purpose of collecting, storing, transporting, or disposing of storm water.

Storm water:. Water which originates f~om atmospheric moisture (rainfal or snowmelt) Ind that falls
onto land. water, or other surfaces.

Storm Water Pollution Prevention Plan (SWPPP): A plan required by and for which contents Ire
specified in the General Permit for Storm Water Discharges Associated with Industrial Activities. and the
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General Permit for Storm Water Discharges Associated with Construction Activities. The purpose of the
plan is to help ~ientify the sources of pollution that effect the quality of storm water dschar~es from a

¯ site and to describe end ensure the implementation of practices to reduce pollutants in storm wMer
~scharges.

Storm Water Runoff: That pert of IXed~stion (rslntsll or anowmelt) which travels via flow across a
surface to the storm drain system or receiving waters. Examples of this phenomenon indude: the water

.~ that flows from a bull~ng’s roof when It rains (runoff from an impervious surface): the water that flows
into streams when snow on the ground begins to matt (runoff from ¯ semi.pervious surface); end the
water that flows from ¯ reiterated surface when rainfall is in excess of the rate at which it can kd’dtrate
into the underfy~ng soil (runoff from ¯ pervious surface). Wben atl other fecton are equal, runoff
increases as the perviousness of a surface decreases.

Storm Water Runoff Mitigation Plan: A plan, to be subrnJtled pdor to the submittal of an appication
for the first planning or building approval for a new development project, that sets forth storm water
pollution controls to be incorporated into development projects. The plan must shall:

abe designed to reduce the runoff volume from the site and the pollutant load contributed by the site
through incorporation of design elements end practices that address each of the followin0 goals:

-maximize, to the extent practicable, the percentage of permeable surfaces in order to allow more
percolation,

-minimize, to the extent practicable, the amount of runoff directed to impermeable areas to the storm
drain system,

-maximize, to the extent practicable, storm water filtration and storage for reuse through the use of
sediment traps, cisterns or other means,

-minimize, to the extent practicable, perking lot pollution through the use of porous materials to allow
percolation of storm water, through the installation of appropriate treatment controls, or through other
means.

Toxic Pollutant: A pollutant present in levels above certain concentrations, known es the toxicity
threshold, such that it is poisonous to human, plant, animal, or aquatic life.

Waste Minimization: Operational practices that reduce the amount of waste materials generated.
Practices may include recycling end reuse.

Watershed Management Area (WMA): Any one of the six general watersheds covered by this NPDES
storm water permit consisting of the Malibu Creek, Santa Clara, Dorninguez Channel, San Gabdel
River, Los Angeles River, end Ballona Creek watersheds.

Watershed Management Committee (WMC): A committee composed of representatives from each
Permittee in a Watershed Management Area. Duties include establishing goals and objectives for the
Watershed; priorit~zJng pollution control efforts; developing a specific Watershed Management Pisn;
coordinating end facilitating annual reports for the watershed; and facilitating compliance by Permlttees
in the watershed.

Watershed Management Plan (WMP): A plan for implementation of permit requirements that is based
on the Countywide Storm water Management Plan but fudher addresses specific issues, pollutants of
concern, end BMPs that are unique to the Watershed Management Area.
The following terms are deigned in the NPDES storm water permit. The question is: "Should they also
be defined in the glossary?"
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gJanuary 29, 1996

Catherine Tyrrell ~:... r.~
Assistant Executive Director
California Water Quality Control Board, Los Angeles Region c -
I01 Centre Plaza Drive

1Monterey Park, CA. 91754-2156

SUBJECT" Comments on the NPDES Draft Permit Dated December 18. 1995

Deaf Ms. Tyrrell:

The City of Long Beach has completed its review of the final draft permit dated December 18,
1995. As requested, the City is submiuing review comments in hopes that the Regional Board                 ~’~
will take them into consideration prior to issuing the Tentative Order. Our previous comments                ~,j
having been largely ignored in this draft, we incorporate all of our prior comments into this
comment letter. Please incorporate this letter into the administrative record of this permit.

Prior to presenting our comments, the City of Long Beach believes it is necessary to comment on
the permit review process. We agree with the City of Carson that the comment period is
inadequate. We are also informed that the EPA is issuing a new guidance document; this permit
should reflect the information contained therein, as should our review. We therefore ask that the
permit schedule be extended to include consideration of the new EPA guidelines.

The schedule, as explained by Catherine Tyrell at the January 25th watershed meeting, proposes
a draft tentative permit be issued on March 19th. Since the most recent draft, issued several
months after the close of our last comment period, failed to address or even acknowledge most of
the concerns of the cities, we are gravely concerned that this abbreviated turn-around time will
not allow staffto incorporate the previously-neglected comments, much less the additional
comments and concerns generated by this draft. It appears that 1) additional review time will be
needed and 2) an additional draft should be generated prior to the issuance of the draft tentative ipermit.

In addition, we request a copy of the written response from the State Board Counsel regarding
the 10 legal issues developed by your office and addressed at theWatershed meeting. As a result
of this meeting, among the items to be revised are the inspection program, legal authority section
and open meeting issues.

Page I of 8
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Catherine Tyrrell
January 29, 1996

As expressed at the January 25th watershed meeting, our counsel has numerous concerns
regarding the legality of the permit as drafted. While she has reviewed and participated in the
preparation of this letter, her comments will be presented in depth in response to the legal
memorandum to be prepared by Jorge Leon, your counsel, as agreed at the watershed meeting.

The City’s comments have been grouped into two categories, general concerns and specific
comments. The general concerns are set forth in the body of this letter, the specific comments
are included as Attachment A and are incorporated by this reference. Due to the size (over 90
pages, single space) and significant new material included in the new revision, the City cannot
perform a comprehensive review of this permit within the time frame allotted. The list of specific
comments is not intended to be a line-by-line permit review but merely serves as a support for
the general comments.

Considering the amount of comments the Regional Board has received from the EAC and from
many other Permittees, it is quite evident this draft permit requires extensive revision work.

~ Rather than burden the Regional Board with this tremendous task, the City of Long Beach would
~ support the involvement of an impartial consultant to finalize this document. We would

"{ welcome the opportunity to explore this further.

GENERAL COMMENTS:

1. The Goals and Objectives are Not Adequately Addressed in this Permit.

The purpose of this program is to reduce, to the maximum extent practicable, the
dicharges of pollutants from MS4 which have a negative impact on the beneficial uses within the
receiving waters. This focus seems to have been lost in this permit.

This permit fails to identify which receiving waters are impaired by municipal storm water
discharges. This permit fails to identify which beneficial uses are impaired within those
receiving waters. This permit fails to identify the significant pollutants that have impacted the
beneficial uses within those receiving waters. All of the work should already have been
accomplished by Board staff.

If the permit is approved as written, the Permittees will be put in the position of requiring
specific unproven management practices to achieve unidentified goals. Permit-tees will be
excessively regulating local industries, businesses and residences that may not be contributing
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Catherine Tyrreli
January 29, 1996

the municipal storm drain system. Permittees will be wasting limitedsignificantpollutantsto
City resources in yet-to-be justified storm water quality program.

Our storm water management program should be implemented jointly by the Board staff and the
Permittees in the following sequence:

1. Implement an overall Public Education program.
2. Identify those bodies of water that receive municipal storm water discharge.
3. Identify the beneficial uses for each of those bodies of water and prioritize them.
4. Identify the beneficial uses impaired by municipal storm water discharge.
5. Identify the significant pollutants that have impaired the beneficial uses.
6. Prioritize the problem areas and identify the possible sources within the tributary
drainage area for that body of water.
7. Develop BMPs to reduce the significant pollutant loadings within the storm water
discharge and implement them.
8. Intensify the educational efforts to specific target groups which have been identified as
possible sources within the tributary drainage area.

,~
9. Focus the monitoring program on the problem areas to gauge the effectiveness of the

~ BMPs and Permirtees’ efforts.
[ i 0. Based on the monitoring results, revise BMPs and redirect the Permittees’ efforts,

accordingly.

2. The Permit Lacks Clear Baseline Requirements While Micromanagin~ Solutions.

The permit should provide clear baseline requirements for each program element. Instead, this
permit lists numerous detailed methods and procedures and imposes several levels of documents
and Plans. Without knowing clear baseline requirements, many Permittees are extremely
concemed about the ability to participate, plan and implement this program.

As stated several times before, the permit should establish the baseline requirements for the
Watershed Management Area Plan (WMAP) rather than attempt to list numerous specific
management practices or methods. Each program element of the WMA.P should be developed
after the adoption of the permit, with input from all interested parties, not just selected groups.
Refer to the Federal Regulations 122.26 (d)(2)(iv):

Proposed management program. A proposed management program covers the
duration of the permit. It shall include a comprehensive planning process
which involves public participation and where necessary intergovernmental
coordination, to reduce the discharge of pollutants to the maximum extent
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Catherine Tyrrell
January 29, 1996

control techniques and system, designpracticableusingmanagementpractices,
and engineering methods, and such other provisions which are appropriate.

The EPA regulations clearly contemplate a permit system with the flexibility to reflect local
conditions. The regulations permit the applicant to prioritize its management programs, so long
as all sources of pollutants are addressed.

Section A.I. of this permit clearly states the minimum requirements for a specific program
element and how the Permiaees are given the oppommity to develop their own specific
management practices. This format should be used throughout the permit.

3. The Findings Require Extensive Revisions.

While we are pleased to see some findings at last, many of the findings are grossly inappropriate.
Some items should be excluded, some of the explanations included in brackets should be in the
fmdings, and many basic findings have been omitted. For example, the "footprint" of the permit
area is not included. Not only the boundaries, but a recognition of major excluded sites should

( ~
be included. The receiving waters should be listed, as well as an accurate listing of the
beneficial uses of those waters. The findings section is crucial to the eventual implementation of
,.his permit and should be negotiated among counsel, with technical staff available for assistance.
The draft fmdings contained in the draft Santa Aria Region permit provide a good model.

4. The Permit exceeds the Clean Water Act Authority; Any requirement which exceeds the
conditions set forth in the Clean Water Act must be substantiated and !ustified,

In several areas, the permit requirements greatly exceed the requirements of the Clean Water
Act. The City of Long Beach will strongly resist efforts to expand the scope of the permit
beyond the Clean Water Act. The City is extremely concerned about the required inspection
program and the established ranking system to targe~ certain industrial activities. This permit
arbitrarily requires Permirtees to invest their limited resources in regulating activities whose
significance to stormwater quality impairment has not been determined.

In addtion, the criteria for substituting or eliminating a BMP from the program is unduly
burdensome. While, the existing BMPs that are being implemented have not been demonstrated
through documentation and/or scientific data that they are technically feasible and cost effective.
The inclusion of such stringent criteria in the permit goes beyond the federal regulations.
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Catherine Tyrrell
January 29, 1996

The requirements of the monitoring program also exceed the provisions of the Clean Water Act.
Requiring other Permittees to monitor five additional critical sources above and beyond the five
to eight critical sources required by the Principal Permittee is excessive and unwarranted.

5. This Permit Violates Water Code Section 13360.

The Porter-Cologne Water Quality Control Act (Water Code Sections 13000 et seq.) clearly
states the Legislature’s intent that water regulation be "reasonable, considering all demands being
made and to be made on those waters and the total values involved, beneficial and detrimental,
economic and social, tangible and intangible."

As currently drafted, the permit would violate Water Code Section 13360 which prohibits a
regional board from specifying the manner in which its requirements are complied with. The
attempt in the permit to dictate the powers and duties of the Executive Advisory Committ~
(EAC), indeed to require that there be an EAC, is one such violation. How the permittees choose
to organize themselves, whether utilizing an EAC, by watersheds, or under another format, is not
the concern of the Regional Board and therefore should be omitted from the permit. It should
suffice that the permit make certain requirements of"all permirtees" or specify which permittees
must comply with certain requirements, (such as by size or watershed) rather than mandate the
activities of the EAC.

6. The Inspection Programs Specified in this Permit Create Unfunded Mandates.

INDU STRIAIJCOMMERCIAL

It is inappropriate to hold a city responsible for the compliance of agencies and businesses over
which it has no control, some of which have State-issued permits with which the Stat___g is charged
with inspecting and insuring compliance. Requiring the cities to do State inspections creates
another unfunded mandate on the cities which we will vigorously resist. Further, the permit
must recognize that city jurisdiction does not extend to certain properties held by state and
federal agencies (including military property) and school districts.

The requirement to inspect gas stations, restaurants, vehicle repair shops, vehicle body shops,
vehicle part and accessories facilities is premature. The State has not fully implemented their
industrial NPDES program and the pollutants of concern have not been identified for each
watershed to link these facilities as significant contributors. There is no legal or scientific data to
warrant such a requirement. To arbitrarily target these facilities, demonstrates the lack of
flexibility and concern for cost effectiveness.
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Catherine Ty~rell
January 29, 1996

CONSTRUCTION
The State General Permit Program tbr construction, > 5 acres in size, should be administered and
enforced by the State. Permittees should not be required to perform the State’s responsibility of
conducting construction inspections since the State is collecting the fees for those permits and
setting the standards and criteria to be met

The developers that are required to obtain a State NPDES Construction Permit are those
construction sites (>5 acres) that have been identified as having the greatest potential to
contaminate storm water and urban runoff. Until the State fully implements their inspection
and!or enforcement program, Permittees should not be required to inspect smaller construction
sites that have a lesser impact on storm water quality. At this time, the implementation of the
educational program in Section VI (page 62) should be sufficient. Both contractors and
developers are included as target audiences.

7. (~ompliance Dates are Not Realistic.

The compliance dates need to take into consideration the government process in policy making
and budgeting, especially for large cities.(’
In addition, to have an effective program, the implementation sequence needs to be well thought
out. Some program elements should not begin until others have been fully implemented. For
example, the public education element should procede the program requirements for
development planning/construction and industrial/commercial sources.

8. [reporting Requirements are Excessive.

Reporting should be kept simple. The amount of reporting specified in this permit is too
expensive, laborious and um-easonable. For examples, budget requirements (pg. 24) are too
detailed; the database listing for construction sites (pg. 47) is excessive; the certification
requirements by a Principal Executive Officer (lag. 90) are not practical.

9. The List of Exempted Non-Stormwater Dischatxes is Unnecessarily Stringent,

This list is inconsistent with other Regional permits. Why does the State impose such stringent
procedures for discharge exemption on LA Basin cities? Also, some exempted discharges listed
in other State permits were deleted from this permit such as uncontaminated pumped ground
water and discharges from potable water sources. Is there a compelling reason or justification
for these decisions?
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10. ~~ss is ,Not Aecemable.

The original version of the administrative review process should be reinstated. The
administrative review process, as negotiated with the EAC, was intended to provide a
mechanism to ascertain compliance with the intent of avoiding unnecessary legal action. The
language" ...a Permittee shall not be in violation of any term or condition of this permit until the
following administrative process has been completed" should be reinstated.

11. Receivin~ Water Limits are l~nreasonable.

As prescribed, such water limits are virtually unattainable. We concur with the State Storm
Water Quality Task Force that compliance with municipal storm water permits should be
premised upon implementation of best management practices to reduce the discharge of
pollutants to the maximum extent practicable (MEP), not achievement of water quality
objectives.

~2. The Permit Should Include a Reopener Provision.

Currently, at several points in the permit, staffhas the ability to impose additional requirements
on cities as it sees fit. Cities are asked to give the Regional Board a "blank check" on these
matters, without any ability to plan for or cap expenses. We suggest the inclusion of a "fight of
reopener" provision regarding topics on which there is not currently sufficient information to
regulate, but for which it is anticipated such information will become available. If such a
mechanism was adopted and the Regional Board wanted to impose additional requirements in
the future, there would a comment period and a public hearing. Conversely, such a mechanism
should be available to delete requirements that have no demonstrable benefit.

Most importantly, there should be a reopener provision triggered by amendments to the Clean
Water

The City strongly urges that the input of business, industry and residents be sought before a draft
tentative permit is issued. Just as the staff has utilized the expertise of environmental groups to
draf~ portions of the permit, so could it benefit from the contributions of the regulated
community.
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Thank you for giving the City of Long Beach the opportunity to comment on this draft.

Sincerely,

Edward T. Putz
City E~n~r

attachment

cc: Raymond T. Holland
Lisa Peskay Malmsten
l~ch~d Schacht
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~ATE W~ ~S~CES ~L

J~u~y 29. 199~

MS. Lisa Peskay Mal~ten VIA F~ (310) ~

City o~ ~ ~aoh
833 West Oce~ Blvd
~nE ~ach, ~ 90802

M~. ~s C. You~, J~. VIA F~ (213)
B~ke, Willi~s & So~ns¢n
611 West S~h S~, Ste 2500
Los ~eles, CA 900~7

~: ~ncipal S%o~ Water Pe~i~ Develo~en~

~ He. Malmsten ~d Mr.

Followln~ ~he meetlnE on January 25, 1~96, ~ discussed
~sibili~y of schedul~nE a ~etlnE ~o dlsc~s leEal
have ~fao=d in the develo~ent of ~he S%o~ Water Pe~it.
propose m~tlnE at the offices o~ th~ ReEioaal ~ar~ looa~d

~ 101 Centr~ Pl~a ~ive in Monterey P~k on ~y one of the
_ followi~ dates: ~eb~ary i, 2, 5, or 8.

In orde~ ~o advanc8 the disc~sioms, please pPovlde
fo~ the Issues t~ ~ou ~ek ad~es~ed ~ ~oon as ~soible.
~ow ~ha~ you~ co~ents ma~ have ~een submiS~d to ReEional
~t~f in ~he pas~, bu~ I want to maks ~e 5hat I h~ve a
se~ of co~en~s from ~ou. AI~, plebe let ~ ~ow if you
oware of o~her municipal counsels who would ~ interes~od
par~ici~tlnE In ~he disc~sion, and let ~ ~ow when ~ou
attend. My ~lephone n~r is (~16) 657-2428 or you
a~ ($16) 653-0428.

Since~el~,

Senlo~ S~aff

cc : Cathemine ~eli

TOT~ P. @i
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ATTACHMENT A

SPECIFIC COMMENTS :
Comments listed are not-all-inclusive but merely examples to substantiate our general concerns.

FINDINGS

1. Page 1. Comment in Brackets "..Permittees have had more than 5 years to develop an MS4
program to reduce pollutants in storm water to the ’max. extent prac.’, and that progress in
implementing the countywide program has been slow, it is appropriate to include specific
program components based on the permit reissuance application submitted by Permittees and the
MS4 BMPs practiced by other California MS4 programs."

THIS STATEMENT IS NOT TRUE -The majority of the LA County cities have not been
involved in the MS4 program for more than 5 years. In fact, almost ½ of the cities have been
involved less than 3 years. The NPDES permit, issued by the State, outlined a phased
implementation program. Phase III cities (35+) came on board in July 1993.

Progress has been slow? Reviewing the past County monthly progress sheets (for Phase
cities), it appears most cities met their permit requirement target dates. This statement needs to
be clarified.

Page 2 Finding I. needs to clarify that the implementation of Order 90-079 was a three tier
program with commencement dates staggered over a three year period. The reason for this
clarification is to prevent future misconceptions as stated in Comment No. 1 above.

3. Page 2 Finding 4. addresses pollutants of concern within the storm water discharges in the Los
Angeles basin. Listed pollutants are several heavy metals, petroleum hydrocarbons, certain
pesticides and others.

Since this area is a very critical point in developing an effective storm water program and serves
as the basis in establishing, prioritizing, and enforcing the BMPs, the listed pollutants of concern
warrant a more lengthy explanation and justification than one sentence.

1. What is the resource for this information?
2. Which bodies of waters were tested?
3. What were the pollutant loadings to warrant a concern?
4. Did the pollutants have measurable negative impacts on the beneficial uses?
Which pollutants listed, if any, were considered significant?
5. Have the pollutants been priofitized for the bodies of waters tested?

Many areas within this permit such as Ill.A, KI.B., rIl.C.., refer to identifying sources,
prioritizing sources, developing source control programs, etc. A more specific description and
prioritization of the pollutants of concern is necessary in order to adequately and effectively
implement the permit requirements. The glossary of terms only list the pollutants of concern for
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¯ - the Santa Monica Bay.

If the pollutants of concern need to be determined for the other watersheds, the findings should
state this fact. For those watersheds, the focus should be to determine the pollutants of concern
and to implement the public education program. Then, upon identi ,lying the pollutants of
concern, an effective WMP can be developed.

4. Page 2. Finding 6. is an arbitrary statement and a broad brush approach in identifying significant
sources of storm water pollution. The assumptions stated regarding stormwater pollution have
not been determined to apply to Los Angeles County specifically. Again, as stated before, the
significant pollutants must be identified first before the significant sources can be identified.

5. Page 3 Finding 8. further justifies why the pollutants of concern must be identified. As stated,
"The regulations recognize that certain categories of non-storm water discharges may not be
prohibited ifthey have been determined to be not significant sources of pollutants."

Without first determining the pollutants of concern, then identifying the sources and focusing our
efforts in controlling those sources, cities will be excessively regulating sources that may not
even be contributing pollutants to the MS4. Cities will be wasting limited resources on an
inefficient program.

Page 3 Finding 12. is correct that the State may impose more stringent requirements. However,
those requirements that exceed the conditions set forth in the Clean Water Act must be
substantiated and justified.

7. Pages 3&4 Findings 13, and 16. need clarification. They are confusing and contradict each
other. Finding 13 specifically states that this Order includes narrative limitations but no
numerical limits for storm water discharges at this time due to insufficient information. Finding
16 states the Basin Plan contains both narrative and numerical water quality standards which is
incorporated into this Order under Section A.II.(page 13)

8. Page 4 Finding 18. states the Regional Board has implemented the Watershed Protection
Approach (WPA) in addressing water quality management in the region. It furthers states, the
objective of the WPA is to provide a comprehensive and integrated strategy towards water
resource protection, enhancement, and restoration while balancing economic and
environmental impacts.

What are the economic and environmental impacts? Has the Board consider the
magnitude of effort involved to the benefit gained.’?

9. Page 4. Finding ! 7. introduces the term "Storm Water Management Program (SWMP)" which
needs to be added to the Glossary of Terms.

10. Page 5. Finding 20. needs to be expanded to include those areas that produce non-urban runoff,
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such as agricultural land. This Finding should also state Permittees are not responsible for
permitted point source discharges.

1 I. Page 5 Finding 21. acknowledges portions of Ventura County draining into LA County. It
further states that Ventura county will ensure that its storm water management program for the
portion draining into Los Angeles County is made consistent with the requirements of this Order
issued to Los Angeles County.

What about Orange County? Another f’mding needs to be added to acknowledge and address
those portions of Orange County that drain into the Los Angeles County.

12. Page 8. Finding 32.c. concludes with the statement "a coordinated effort between the Permittees
and the Regional Board is critical to avoid duplicative storm water regulatory activities and
promote storm water program efficiency. There is no basis for local and state regulation of
industry to be duplicative.

13. Page 8. Finding 32.f. is unclear. Will non-permittee organizations be required to participate in
the L.A. County Municipal Stormwater Program, since this finding "prohibits" non-stormwater
discharges from public agencies?

A. DISCHARGE PROHIBITION AND RECEIVING WATER LIMITATIONS

(    4.
Page 13. Section A. I. should include the verbiage to the maximum extent practicable.

15. Page 13. Section A.II. is confusing. This section first states that the water quality objectives for
the Los Angeles Basin are contained in two documents, the Basin Plan and the Ocean Plath and
are incorporated in this Order to serve as Receiving Water Limitations. Then the Section
proceeds to describe objectives for authorized discharges. Are the objectives listed in the permit
in addition to the Basin Plan and Ocean Plan objectives? Or does the list contain those objectives
from the Basin Plan and Ocean Plan that are applicable?

B. COMPLIANCE WITH DISCHARGE PROHIBITION AND RECEIVING WATER
LIMITATIONS

16. Page 14. Section B.I. can be simply written to state that "Each permittee that meets the
requirements of this Permit shall be in compliance."

17. Page 14. Section B.II. This compliance portion is unreasonable and should be deleted.

C. STOILM WATER MANAGEMENT PROGRAM REQUIREMENTS

18. Page 15. Section C. mentions a program, Storm Water Management Program (SWMP), and two
plans, the Countywide Storm Water Management Plan (CSW’MP) and the Watershed
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Management Area Plan (WMAP).

How do these documents relate to one another? Section C.3. states the WMAP supersedes the
CSWMP upon approval by the Executive Officer. Is this approval on a piece meal basis as each
segment/program of the WMAP is completed and submitted? Does the CSWMP supersede
the SWMP upon approval?

How and when are the documents developed? For example, Section I].A. 1. (Page 29) states the
Principal Permittee shall develop a model program for the elimination of illicit connections by
July 15, 1996. The assumption is that the model program is part of the CSWMP. This Section
further describes the minimum requirements for the model program. Is the list of minimum
requirements part of the SWMP? The last portion of this Section states that each Permittee,
based on the model program, shall implement a program to identify and eliminate illicit
connections by January 15, 1997. Is this the WMAP portion?

This is one example of about 50 or more program elements that will be developed. Keeping
track of the progress and reporting will be quite an ordeal by itself without the added burden of
trying to keep tabs on which Program or Plan applies.

The complexity in administering this permit is becoming more cumbersome with each new
permit version. As stated several times before, the permit should establish the required
fi’amework for the Watershed Management Plan (WMP) and clearly define the minimum
requirements for each element/program of the WMP. If this is adequately done, there would be
no need for a Countywide Storm Water Management Plan (CSWMP) which only complicates
and prolong the process.

I. REQUIREMENTS FOR PROGRAM MANAGEMENT

19. Page 17. Comments in Brackets The 3rd paragraph states the CSWMP shall be developed by
Principal permittee in consultation with the EAC. Clarify the verbiage in consultation with the
F..,,IC ?

This paragraph also references when the WMAP can be developed. After all section
requirements for CSWMP have been developed, and are being implemented, Permittees then
have the option of developing a separate WMAP to replace the CSWMP. This requirement is
not stated anywhere in the permit.

The last sentence in the paragraph states that the WMP must contain some components of the
CSWMP but can customize others. Again, this is not stated anywhere in this permit. What are
those components?

20. Page 19. Section B.lb. needs to be clarified. Each Permit-tee shall implement all requirements
described in this Order for a Permittee, the CSWMP, or the WMAPs on approval by the
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Executive Officer. What happened to the SWMP identified in Section C. 1. (page 15)? V

~zVl. Page 19. Section B.2 should be deleted. Section B.I holds the Permittee accountable for meeting
0the Permit requirements. How the Permirtee coordinates and implements this program within

it’s agency should not be specified in this permit.

22. Page 19. Section B.3. wrongfully requires the delegation of authority from a City Official.

23. Page 20. Section D. 1. the organizational structure should be chosen by the Permittees (who are
obligated to meet the permit requirements) and it should not be specified in the permit.

The concern for public input is unwarranted. Public participation will take place during the
development of the program elements. In addition, Section K (page 28) allows for a 45-day                   ---
public review period for each program element submitted to the Executive Officer.

24. Page 21. Section D.2.a. introduces the term countywide programs, define it and describe how it
differs from CSWMP.

25. Page 21 &22. Sections E. 1.2 &3. same comment as 21 above.

26. Page 22. Section E.4.c. states the WMC shall develop a WMAP based on the CSWMP. The
WMAP is not optional as stated in the preface of this Chapter. See comment 17 above. In order
to prevent confusion or any misunderstandings, the Board’s intentions must be clearly stated.

27. Page 23. Section Q. ]. The budget summary should be limited to those requirements specified in
the CWA.

28. Page 24&25 Section H. I &~ The verbiage to the maximum extent practicable needs to be
inserted. The term control needs to be added to the Glossary.

Without knowing the specifics of the program or all of the requirements, how can a Permittee
provide the Executive Officer ofthe Regional Board within 120 days from the effective date of
this permit, a statement under penalty of perjury by its representative legal counsel that the
Permittee has obtained all necessary legal authority to comply wit this Order?

29. Page 26 Section I. is absolutely absurd and should be deleted. In order to substitute or eliminate
a BMP, why must a Permittee be held to such standards? The existing BMPs that are currently
being implemented have not been demonstrated through documentation and/or scientific data
that they are technically feasible and cost effective.

30. Page 26. Section J. The original version of the administrative review process should be
reinstated. The administration review process, as negotiated with the EAC, was intended to
provide a mechanism for gauging the effectiveness for control measures without the need for
parties to resort to legal action.
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The language totally differs from the original intent that was submitted by the EAC.
Specifically, the wording "...a Permittee shall not be in violation of an.y term or condition of
this permit until the following administrative process has been completed" was omitted.

II. REQUIREMENTS FOR ILLICIT CONNECTIONS I DISCHARGES

31. Page 29. Section A.I. sets a good example on how to clearly state the minimum requirements
for specific program. This section clearly indicates what requirements must be met. If each
portion of this permit were written this clearly, a CSWMP would not be required. This would
eliminate an unnecessary slep in the process. The permit and the guidance document would
serve as the foundation for each WMC to develop their respective WMAP. The permit would
then allow Permittees the flexibility to design a program that be.st suits their watershed needs and
priorities which is the intent of the Clean Water Act.

32. Page 30. Section 13 Comment 29 applies to this section as well. Again, to reiterate a previous
comment, if the WMAP framework is adequately addressed in the permit, there would be no
need for a Countywide Storm Water Management Plan (CSWMP) which only complicates the
process.

33. Page 31. Section C. This entire section should be deleted. Without substantiating that these
activities significately contribute pollutants to MS4, how can these activities be prohibited?
These activities should be referenced in the guidance document and addressed during the
development of BMPs for the WMP. Furthermore, Section H. l.b (page 25) already addresses
the legal authority for illicit connections and discharges.

34. Page 32. Section D. This section varies from other State permits that were issued. Why does the
State impose conditional exempt discharges and stringent procedures for exemption on the LA
Basin cities? Is there a compelling reason or justification for this decision?

Also, some exempted discharges listed in other State permits were deleted from this permit such
as uncontaminated pumped ground water and discharges from potable water sources. Again, is
there a compelling reason or justification for this decision?

35. Page 33. Section D.3. Designated Discharges states the Executive Officer has determined that
street and sidewalk washing are significant sources of pollutants. On what basis was this
determination been made?

36. Page 34. Section E. 1 .& 2. Neither of these sections list minimum program requirements.
Sections A. & B. set good examples to follow.

Again, to reiterate a previous comment, if the WMP framework (minimum program
requirements) is adequately addressed in this permit, there would be no need for a Countywide
Storm Water Management Plan (CSWMP) which only complicates the process.
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III. PROGRAM REQUIREMENTS FOR INDUSTRIAL / COMMERCIAL SOURCES

37. Page 35. Section A. The information required for the database listing on industrial/commercial
facilities is excessive. SIC numbers and site addresses should be sufficient. The status of the
NPDES permit coverage should be provided by the State since they administer the program.

The heading for this section "Identification of Sources" is misleading. It implies that all the
facilities listed in the database will be sources of pollutants. Since the pollutants for the LA
Basin have not been identified, the heading should state the" Identification of Potential
Source~"

38. Page 36. Section B. requires the Principal Permittee to rank industrial/commercial facilities into
three priority groups (High,Medium,Low) based on criteria that does not include the State
Industrial NPDES Program and pollutants of concern for the receiving waters within the LA
Basin. From this list the Permi~ees are then required to numerically rank the facilities within
each group.

The High priority group should be limited to all those industrial facilities that fall under the State
NPDES Industrial Permit. The industries that are required to obtain a State NPDES Industrial
Permit are those industries that have been identified by EPA as having the greatest potential to
contaminate storm water and urban runoff. Until the State fully implements their
inspection/enforcement program, Permit’tees should not be required to inspect
industrial/commercial facilities that have a lesser impact on storm water quality.

The Medium priority group should be limited to those facilities that have a direct relationship to
the pollutants of concern (those pollutants need to be first identified). The Low priority group
should be limited to those facilities that have the potential of contributing significant amounts of
pollutants into MS4.

39. Pages 37 Section C. is confusing and needs clarification. The first portion of this section
requires the Principal Permittee to develop a checklist of BMPs which will be used by the
Permittees in their inspection program. The second portion lists nine specific BMPs that
Permittees must require through its legal authority. Does this mean in addition to the nine BMPs
listed, the Principal Permittee must develop more.’? Will those BMPs developed by the Principal
Permittee need to be specified in the legal authority as well?

The list of required BMPs are inflexible, contain excessive detail and set standards in excess of
the Clean Water Act requirements. For example, regular sweeping to remove debris from
commercial/industrial parking lots with more than 25 parking spaces that are located in areas
susceptible to or exposed to storm water. Another example, no repair of machinery and
equipment in areas exposed to storm water, including motor vehicles, which visibly leak oil,
fluid or antifreeze.

BMPs should be developed by the WMC during the development of the Watershed Management
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~,     Plan.

40. Page 39 Section D. should be deleted or clearly written to clarify the separation of
responsibilities of the State and Permit’tees for permit tracking and enforcement. Permittees
should not be responsible for inspecting and/or enforcing those facilities that fall under the State
Program since the State is collecting the fees for those permits and setting the standards and
criteria to be met.

As stated above in comment 37, the industries that are required to obtain a State NPDES
Industrial Permit are those industries that have been identified by EPA as having the greatest
potential to contaminate storm water and urban runoff These facilities should be targeted as the
Highestpriority. Until the State fully implements their inspection and enforcement program,
Permittees should not be required to inspect industrial/commercial facilities that have a lesser
impact on storm water quality.

The requirement to inspect gas stations, restaurants, vehicle repair shops, vehicle body shops,
vehicle part and accessories facilities is premature at this time. The State has not fully
implemented their industrial NPDES program and the pollutants ofconcem have not been
identified for each watershed to link these facilities as significant contributors. There is no legal
or scientific data to warrant such a requirement. To arbitrarily target these facilities,
demonstrates the lack of flexibility and concern for cost effectiveness.

CONSTRUCTIoNIV" PROGRAM REQUIREMENTS FOR DEVELOPMENT PLANNING /

41. Page 43. Section A.I. The first statement needs to clarified.
Why establish a new list of criteria to segregate development projects into three categories in

order to apply planning control measures? The federal regulations make a clear distinction
between significant projects and non-significant projects. This dividing line being 5 acres or
more of disturbed soil.

The description for High Priority Projects excludes the verbiage of disturbed soil and further
defines this category to include development projects which create impervious area 100,000
square feet or more, or located in Biological Habitats, or located in hillside areas that exceed
25% slopes, or when redevelopment projects have improvements exceed 50% more than the
value of the existing development. The descriptions for the other two categories, Priority and
Limited Priority Projects, are also this detailed. This arbitrary criteria for the prioritization of
development projects is excessive and unwarranted.

42. Page 45. Section A.4. The requirement to have SWMPs prepared for High Priority and Priority
Projects (as defined in the permit) is excessive and unreasonable. There is no legal or scientific
data to warrant such a requirement. To arbitrarily target these projects, demonstrates the lack of
flexibility and concern for cost effectiveness.
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Page 47. Section B. 1. The information required for the database listing on construction sites is
excessive and unreasonable. Site address, type of construction activity, contractor’s name and
phone number should be sufficient. The status of the NPDES Construction permit coverage
should be provided by the State since they administer the program.

44. Page 47..Section B.2. How do the minimum requirements for county guidelines differ from the
State guidelines for developing construction Storm Water Mitigation Plans (SWMPs)? As stated
above, the requirement to have SWMPs prepared for High Priority and Priority Projects (as
defined in the permit) is excessive and unreasonable.

45. Page 49. Section B.4. should be deleted or rewritten to state that the Permittees will provide
information to the State to assist them in implementing and enforcing their NPDES Construction
Permit. Permit~ees should not be required to perform the State’s responsibility of conducting
construction inspections.

The developers that are required to obtain a State NPDES Construction Permit are those
construction sites (>5 acres) that have been identified as having the greatest potential to
contaminate storm water and urban runoff. Until the State fully implements their inspection
and/or enforcement program, Permittees should not be required to inspect smaller construction
sites that have a lesser impact on storm water quality. At this time, the implementation of the
educational program in Section VI (page 62) should be sufficient. Both contractors and
developers are included as target audiences.

V. PUBLIC AGENCY REQUIREMENTS

46. Page 51. Section V lists numerous requirements to be included into a model program which the
Principal Permitlee shall develop to reduce the impact of public agency activity on storm water
quality. Such public activities include sewer system operations, public construction activities,
vehicle maintenance/material storage, parks & recreation facilities management, streets
maintenance, storm drain operations, parking facilities management and flood control
maintenance. Where in the Clean Water Act does it specifically list public agency requirements?
Is there a study or a report that defines public agencies as sigrfificant pollutant sources to warrant
such requirements?

47. Page 61. Section ? The last paragraph on page 61 where it specifies that "Each Permittee shall
develop and implement a Public Agency Program..." should include the verbiage "’to the
maximum extent practicable".

VI. PROGRAM REQUIREMENTS FOR PUBLIC INFORMATION AND
PARTICIPATION

48. Page 62. Section ? The first paragraph needs to be clarified. Is the public outreach program
intended to have both short term and long term requirements, Section A being the short term and
Section B being the long term? If so, this needs to be stated clearly.
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The last sentence in this same paragraph states "As part of the longer term effort, each permittee
is expected to contribute a "fair" share and to work collaboratively to develop a comprehensive
outreach/education program countywide and within their watersheds." What does ’a fair share’
mean? What ifa Permit’tee has an established educational program for some of the program
requirements specified? Must the Permittee change their program to fit the CSWMP?

49. Page 63. Section VI. A. Is this section part of the SWMP or the CSWMP?

VII. REQUIREMENTS FOR MONITORING PROGRAM

50. Page 71. Section ? The first paragraph lists the objectives of the monitoring program. The most
critical objective which is not listed is to complete the characterization of the six watersheds.
Specifically, the pollutants of concern need to be identified for each watershed. Then the
tracking, monitoring, assessing and evaluating can take place.

As stated in the Bracketed Comment at the top of the page, the writing style for this
entire section needs to be modified to reflect the format of the permit.

51. Page 72. Section A.5. states a description of responsibilities of all the participants in this
program including cost sharing shall be part of the Monitoring Plan. Who are the participants of
this cost sharing? If the participants are the Permittees, what is the cost share for each
Permittee?

~,. 2. Page 72 Section B.l. is not complete.

53. Page 74 Section B.5. requires other Permittees to participate in monitoring five additional critical
sources above and beyond the five to eight critical sources required by the Principal Permittee.
This arbitrary requirement is excessive and unwarranted.

VIII. PROGRAM EVALUATION AND REPORTING

54. Page 82 Section A. should be limited to the first paragraph only. The demonstration of
compliance should be defined as the Permittee demonstrating its fulfillment of implementing
permit requirements. The effectiveness of BMPs should not be considered a compliance
measure.

Paragraphs 2 through 4 should be removed from this section and placed under Section C,
Program Reporting.

55. Page 84. Section C. 1 .b should be deleted. A statement under penalty by each Permittee’s
representative legal counsel is excessive.

56. Page 84. Section C.2.a&b. requires excessive reporting information. The reports should be
limited to a brief summary on the progress of each program and the number of illicit connections
and discharge practices eliminated.
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Page 85. Section C.6.b. includes a reporting requirement from a public survey which was not
mentioned as a requirement for the public education program in Section VI.

58. Page 86 Section E. should be deleted. Requiring performance standards when the pollutants of
concern have yet to be identified and the CSWMP has yet to be developed is premature. This
entire section should be postponed until the next permit is issued.

IX. ADDITIONAL PROVISIONS

59. Page 89 Section 1. Define the term Discharger.

60. Page 89 Section 3. needs to be clarified. The Board’s intentions are not clearly stated. "~

61. Page 89 Section 4. requires all reports or submittal to the Regional Board to be certified by an
executive officer. This requirement is excessive and should be deleted.
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STATK WATER RESOURCES CONTROLBOARD

I~ , t’~ENTO CALIFORNIA 95812-0100
.6) 657-2428

FAX: 653-0428

o
L

April 17, 1996

To Municipal/County Counsel:

DRAFT STORM WATER WDR/NPDES PERMIT FOR LOS ANGELES COUNTY, ET AL.

You attended a meeting of attorneys representing the County of
Los Angeles, a copermittee city, or other interested party held
on February 6, 1996, in Monterey Park. That meeting concer~ed
legal issues raised by parties interested in the development of
the renewal of the Municipal Storm Water Permit for the County of
Los Angeles and the copermittee cities. Enclosed is a copy of a
memorandum to Catherine Tyrrell, Assistant Executive Officer,
Los Angeles Regional Water Quality Control Board (Regional
Board), discussing each of the legal issues raised, which I
agreed to provide to you. I had anticipated being able to get
this memorandum to you some weeks ago, but, because of the press
of other business and the review process on this lengthy and
significant matter, was unable to do so. The memorandum attempts
to address all written comments raising legal issues received by
the staff or myself, and issues raised during staff meetings with
interested parties regarding the storm water permit. Two issues
are not addressed: (i) Discussions are ongoing regarding
Receiving Water Limitations at all levels. Since this matter is
still evolving, we can defer discussion until our next meeting.
(2) While I understand that the draft permit raises Brown Act
issues, I see those as purely municipal issues on which I defer
to your judgment.

taking a draft permit to the Regional Board forThe schedule for
adoption has also been Changed from the time of our February 6
meeting. A tentative permit will be brought to the Regional
Board for its consideration at its July 15, 1996, meeting.

At our February 6 meeting, several people showed interest in a
£oilow-up meeting after issuance of the memorandum. I propose
that we reconvene at the Regional Board office in Monterey Park
at I0:00 a.m. on Wednesday, May I, 1996. Please call me to
confirm your attendance.
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Municipal/County Counsel -2- April 17, 1996
~, V

I look forward to meeting with you again. If you have any O
comments or concerns, please call me at (916) 657-2428.

Sincerely, L

Senior Staff Counsel                                                                          ]

Enclosure

cc: Robert P. Ghirelli, Executive Officer

!

Catherine Tyrrell, Asst. Executive officer
Regional Water Quality Control

Board, Los Angeles Region                                                         ~ ....
i01 Centre Plaza Drive
Monterey Park, CA 91754-2156                                                             ’-~

Interested Persons Mailing List
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INTERESTED PERSONS NPDES Permit No. CA0061654
’_~2’ HAILING LIST 06948

04-16-96
Los Angeles

Los Angeles Counq~ Municipal Permit Regional Water Qualk’y Control Board

Ms. Ga~l Ruderman Feyer Mr. Roger Colvin
NRDC City of South Gate
63 ]0 San V~cente Boulevard 200 E. Beverly Boulevard
Los Angeles, CA 90048 Montebello, CA 90640

Ms. Mary McMaster Mr. Herberto Di~z
Oliver, rose, Sandifer, Murphy & Lee Irwindale
281 S. Figueroa Street P.O. Box 1059
Los Angeles, CA 90012 Brea, CA 92622-1059

Mr. John Harris Mr. Mark Steres
~.ichaxds, Watson & Gershon Brown, Winfield & Canzoneri
? Hope Strut 300 S. Grand Avenue, #1500

L~.~ ngeles, CA 90071 Los Angeles, CA 90071

Mr. Charles Bergson Mr. David Huff
City of Monterey ~ City of Whitli~r

320 West Newmark Avenue 390 N. Brea Boulevard, Suite A

Monterey Park, CA 91754 Brea, CA 92621

Ms. Lisa Peskay Malmsten Mr. Rufus C. Young

Cit~ of Long Beach Burke, Williams & Sorensen

333 Ocean Boulevard 611 West 6th, Suite 2500

Long Beach, CA 90802 Los Angeles, CA 90017

Mr. J David Fitzsimons Mr. David Burhenn
City of Vernon Sidley & Austin
2440 S. Hacienda Boulevard. Suite 223 555 W. Fifth Street
H- ’~nda Heights, CA 91745 Los Angeles, CA 90013-1010
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Ms. Gina Marie Aguirre Ms. Christina Sansone
City of El Monte Cit.v of Glendale
11333 Valley Boulevard 613 E Broadway, Suite 220
El Monte, CA 91731 Glendale, CA 91206-4394

Mr. Carlos Vrrunaga Mr. Xavier Swamikannu
Regional Water Quality Control Regional Water Quality Control

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

Ms. Winnie D. Jesena Ms. Betsy Miller Jennings
Regional Water Quality Control Office of the Chief Counsel

Board, Los Angeles Region State Water Resources Control Board
101 Centre Plaza Drive P.O. Box 100
Monterey Park, CA 91754-2156 Sacramento, CA 95812-0100

Mr. Jorge A. I.,�6n
Office of the Chief Counsel
State Water Resources Control Board
P.O. Box I00
Sacramento, CA 95812-0100
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SEr~T BY:Xerox Telecopier 7020 ; 5- 6-96 ;ll:00AM ; 31043615?9- 213286?600;#

CITY kTTO  Y
C~ ATTORNEY OF ~ H~

LONG B~CH ~ ~’"
ROBERT E. S~NNON                                                      (3~O)

WORKERS’
(310)

FAX COVER SHEET

DATE: May 8, 1996

TO: Cathe~ne ~ell
Assistant Ex~utive Officer
C~ifomia Region~ Water Quality Control Board

FAX NO: (213) 26~7~

~OM: Li~ Peskay Malmsten, Deputy City Attorney

SUBI~CT: D~ft ~D~ Permit

Num~r of pages (including this page) being t~nsmitt~: ~
If ~nsmission is incomplete, pl~s¢ call Elizabeth To~z at (310) 570-2228.

SPECIAL ~S~U~IONS:     ( ) Urgent

( ) For your information
( ) Per your

M~SAG~:
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OFFICE OF

CITY AT  EY
JOHN R, CALHOUN

OFc,,~ ~O~N~ LONG BEACH
ROBERT E. SHANNON [3101
&~ST~T

WORKERS’ COMPENSATION ~ECTION

Tiler
g13101 ~I~

Hay ~ Z996

Ms, Catherine Tyrrell
Assistant Executive Officer
California Regional Water Quality Control Board
Los Angeles Region
101 Centre Plaza Drive
Monterey Park, California 91754-2156

Re: Draft NPDES Permit

Dear Ms. Tyrrelll

the opportunity to meet with you last week, bothwe welcomed
to discuss the legal issues and later, those issues of special
concern to the city of Long Beach. we are looking forward to
receiving the revised draft which I am hopeful will resolve
some of those issues. We also anticipate participating in the
workshop on the permit, tentatively scheduled for May 29th.

I am seriously concerned this meeting has been tentatively
scheduled on a date when Dr. Swamlkannu will not be able to be
present. He has been of great assistance, I am sure you will
agree, in moving this process forward and always has
significant information to contribute to any discussion of
water quality issues.

I foresee technical questions arising at the workshop, the
response to which would have to be deferred until he could be
consulted. This creates a serious problem since the comments
from interested parties are due shortly after the scheduled
workshop. Having another scientist attend in his place, even
one with comparable expertise, would not be an adequate
substitution since it has been made clear during the
development process that it is Dr. Swamikannu’s Judgment tha~
you and other members of your staff will be relying on to
evaluate compliance with the permit.

Please reschedule this meeting for a date when Dr. Swamlkannu
will be able to attend. We would be happy to assist you in
selecting an alternate date, if that would be helpful. Thank
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Ms, Catherine TyrreZ1
May B, 1996
Pa~e 2

you for your assistance in this matter.

Very truly yours,

JOHN R. CA~GUN, City Attorney

LISA PES~ ~STEN
Deputy City

LPM: e~

cc: Jorge Leon, Senior Staff Counsel
Rufus Young, Esq.
John Harris, Esq.
Mary McMaster, Esq.
David Fitzaimons, Eeq.
David Burhenn, Esq.
Ed Putz, City Engineer
Barbara Munoz, Senior Civil Engineer
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OFFICE OF THE

CITY ATTORNEY
JOHN R, CALHOUN o1= a~ ~

ROBERT E. ~
(~I0) ~

~ WORKER~’ ~MPENBAT~N V

g
DA~: May 17, I~6

TO: Ca~efine ~11
Assists Ex~utive Officer
C~ifomia Regional Water Quality Control ~rd

F~ NO: (213)

FROM: Li~ Pesky M~msten, Deputy City Atto~ey

S~: ~D~ - ~m Comments on Pa~ial Dr~t Tentative Order R~ivM May 15

NumMr of pag~ (~clud~g ~is page) being ~ansmitt~: ~
If ~smission is incomplem, pl~ ~l Elimbeth Torrez at (310) 570-2228.

~ SPECIAL ~S~U~IONS: ( ) Urgent
( ) Pl~se reply
( ) For your information
( ) Per your ~uest

~SAG~:

T~e ~ts l¢¢~y~n~ this f~c~imite tr=~s~iOn :o~t~i~ ¢~fi~t~t

~v~. If y~ see not t~* Int~ r~clpie~t, you ~eeher~by not~f1~ that ~

te[e~ to irra~$ for the return o~ the or(ginll
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OFFICE OF ME

CITY ATTORNEY
JOHN R. CALHOUN OF ~w~t o~ ~,=,~c~ ^~O~NEY LONG BEACH ~== ~,,o~,
~BERT E

May 17, 1996

Ha. Catherine ~rrell
Assistant Executive Officer
California Reglonal Water QualiUy Control Board
~s Angeles Region
101 Centre Plaza Drive
Monterey Park, Cali£ornia 91754-2156

Re= Interim Co~en~s on Partial Draf~ Tentative Order
Received May 15

Dear Ms. ~rrell:

You have asked for in~eri~ co~en~s on sections of a draft o£ the
~enta~ive order provided to us Wednesday a~ernoon, May
Since we were only given approximately 48 hours ~o review i~ and
sub~it cocments, a line-by-line review is i~posslble, particularly
s~nce many of the provlsions have been rearranged and some of ~hem
we are seeing for the firs~ ~i~e. Our failure to address any ~eue
in thle letter should no~ be construed as a waiver of ~ha~ issue
and we will of course be submitting more detailed commen~s during
~he p~llc review period. Addi~ionally, no a~temg~ has been made
to lls~ the concerns in ~he order of i~por~ance.

General Com~ent=

We were encouraged to find ~hat so~e ot 5he �on¢erns expressed In
our commen~s on the December 18th draft have been included in th1~
most recen~ draft. In particular, we were pleased to see street
washing and sidewalk washing water listed as conditionally exempted
discharges until scientific data is available which document~ a
problem.    However, many of our previously-expressed concerns
regarding requirements which lack scientific support remain. Most
significantly, the specific pollutants of concern have not been
identified, nor have any negative effects on the beneflcial uses
~ receiving wa~e~s (~he San Gabriel River and the ~s
River) been articulated.

The findings sec~lon continues to be unacceptable as wrltten, in
that it contains numerous misstatements of fact, unsupported
conclusions, and irrelevant s~atements. The revisions needed are
far too extensive to enumerate and address in this time frame.
Findings should include statements of facts, assumptions or
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Ms. Catherine Tyrrell
May 17, 1996
Page 2

(each clearly identified as such) upon which the Board bases its
order. Once again, we suggest you review the findings used in the
Orange County permit.

site Inspections vs. Site Vislt~

Recharacterizlng the site inspection requirements as "site visits"
while retaining enforcement language (such as mandating that
Permlttees verify permits, make return visits to evaluate
compllance, refer apparent noncompliance to other agencies, and the
like is simply creating a distinction without a difference. The
inspection requirements are now scattered throughout the draft
without any significant easing of the tremendous burdens this will
place on the Permittees. This would seem to be a rather glaring
example of an unfunded state mandate, given that some of these
inspections are already the responsibility of the State under
State-issued permits for which the State collects a fee.

Section III Development Plannin~ and Constructio~

We note that this section has been completely rewritten; we will be
submitting additional comments when We have had the opportunity to
discuss it with ottr Plan~Ing and Building Staff.

"Maximum Extent Practicable.

We understood that I~I elementsof the order were to be implemented
to the maximum extent practicable, not Just selected elements.
This phrase is frequently neglected.

Fiscal Resource~

Section I (Program Management) Subsection D (Fiscal Resources) is
unclear. Is it intended that Permittees report resources available
for the then-current level of activity, or attempt to evaluate the
availability of funding for programs that have not yet been
designed, much less implemented? Much of the details of the entire
program await research and development, and it is this aspect which
causes much discomfort: were we to endorse language of the draft,
we would be committing to signing a "blank check."

Leual Authorltv ~e~uiremen~

Section I (Program Management) Subsection E (Legal Authority) is
unclear. The second sentence of the first paragraph ends with a
colon but appears to stand alone. Perhaps the intent is to state
that each Permittee must demonstrate that it has enacted "the legal
authority to do all of the following?" In fact, all of Section
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Ms. Catherine Tyrrell
May 17, 1996
Page 3

I(E)(1)(a) should be deleted since the language of I(E)(1)(b) says
it much more succinctly~ "prohibit illicit discharges . . . to the
MS4," the terms of which are already set forth elsewhere in this
draft. Section (1)(E)(1)(c) should be reduced to one statement
consistent with the language of 40 CFR 122.26 (d)(2)(i)(C).

Interrelationship With Other Statute~ and

It would be very helpful, and we believe required by the Clean
Water Act, that the interrelatlonshlp among the regulations
various agencies imposing environmental regulations be addressed in
the order.     In particular, we are concerned about CZARA
requirements and Coastal Commission approval for new programs we
may be required to implement under this order. We ask that other
environmental agencies be consulted regarding the requirements
imposed in this order.

Please add a glossary, in accordance with the draft’s references to
a glossary at several points.

All references to the EAC should be omitted except for any
discussion of the history of the development of the draft. The
permittees will develop a procedure for communicating among
~emselves.

Brown Act ~ssues

The concerns raised in our previous comments regarding
noncompliance with the Brown Act have not been resolved. The
comment by your legal counsel to the effect that he and you
intended to let the Permittees resolve that problem does not
dispose of the issue.

We look forward to receiving a final draft tentative order from
you, at which time we will provide additional comments.

Very truly yours,

JOHN R. CALHOUN, City A~orney

Deputy City Attorney
LPM:et
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OFFICE OF THE

JOHN R. CALHOUN’" CITY ATTOo, RNEY

ROBERT E. S~NNON
~liT~V

FAX COV~ SHEET

DATE: July 3, 19~6

TO: Dr, Robert Ohirelli
Execu~ve Officer
California RegionaI Water Quality Control Board

FAX NO: (213) 266-?600

I~OM: L~sa Pefimy Ma!ms~en, Deputy City Attorney

S~: NPDBS - Re~olut.ion No, C-26936 of ~he Long

Number of l~ges (including t~is Nge) being transmitt~: 7
If tr~smisgon is ~ncomplet¢, please ca~l Elizabeth Torrez at (310) 570-2228.

SPECIAL INSTRUCTIONS: ( ) Urgent
( ) Please reply
(xx) 1:o~ your information
( ) Per your r~uest

MESSAGE:

Attach~xt i~ the resolution ~opt~ by the I~ng B~ch City Council last
this document in the officiaJ record of the hea~ng on NPDES No. CAS614001 to
July 15, 1996. A testified copy of that resolution wil~ be presented at

?l~e ~loc~r~e~te e©¢o~per~f~g t,]e eec|~mtte tr|~P~i~sio.-. �~’..tei, �onf|den~|lL

el::x~ve, If yog ere ~o~ the tete~ed recipient, you =re

t~e �o~te~tl of th~s fecaim~Led {nfor~tlon ~e etrtctLy prohibited . If y~
hove rocelv~ thie fece~{Le In e,~or, pLeote t~lt~oly ~tify the i~er
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1 RESOLUTION NO.

3 A RESOLUTION OF THE CITY COUNCIL OF THE

4 CITY OF LONG BEACH URGING TME CALIFORNIA

5 R~GIONAL WATER QUALITY BOARD, LOS ANGELES

6 RZGION, TO DEFER ISSUANCE OF THE TENTATIVE

7 ORDER NO. 98"XXX (NPDES NO. CAS614001) (WASTE

8 DISCHARGE REQUIREMENTS FOR MIINICIPAL STORM

9 WATER AND URBAN RUNOFF DISCHARGES WITHIN LOS

i0 ANGELES COUNTY) AND TO "DIRECT ITS STAFF TO

II RESOLUTE ISSUES OF LACK OF SCIENTIFIC ~ASIS FOR

i~ REQUIREMENTS, AND TO DEVELOP A ~ASONAELE AND

13 COST-EFFECTIVE PROGRAMTO IDENTIFY AND MITIGATE

14 LOCAL RECEIVING WATER POLLUTION

16 W~EREAS, the City Council of the City of Long ~eaoh

17 committed to taking all steps required for the City to be in gull

18 oompl~ance wi~h ~h~ requirements of ~he Clean Water Act, en~

19 W~EREAS, City staff has been wor~ing for over ¯ year wi~h

20 the California Regional water Quality Control Board, Los Angeles

21 Region (RWQCB) staZg an~ representatives from the

22 Angeles County as well as the County itself to come to consensus on

23 the terms of a new municipal National Pollu~Icn Discharge

~4 Elimination System (~PDES) permit for Los Angeles County, end

25 WHEREAS, the RWQCB staff has issued a tentative order

26 which will impose a new municipal stor~ water and urban discharge

27 permit on all of Los Angeles County, and
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i benefit from its beaches and Marbor, currently spends approximately

2 $12.4 million on activities which maintain ~hs ~uallty of bo~h, and

3 W~EREAS, this tentative order ~reatly excee~= ~he legal

4 authority oZ the Rw~cB in that i~ exceeds ~he ~e~Iromont8 oZ the

5 Clean Water A~t and the implementing Federal re~la%~onm,

6 ~E~AS, the findimgs and re~Iremen~m oZ %him

7 order do not �omply with the Clean wa~er Ac~ or are not ~ame~ o~

8 sound scientifi� examination of the impact of l~o~wate~ an~

9 runoff on the receiving waters off Long Beach, and

i0 ~EREAS, ~heae requirements will ~mpose

Ii add~tlonal costs not only on the City bgt ~ill re~ire

i~ and industry within the City to incur ~dd~t~on~l expense ~o comply

13 vi~ ~he program, without any demonstrable benelit to ~he City

16 ~e~Ire~en~s of ~he p~oposed pe~it is $3.47 million in addition ~o

i~ ~E~S, compliance with the re~irement= of this

19 may constitute an unfunded mandate; and

20 ~ER~S, many aspects of ~he proposed program will

21 defined and developed after the issuance of the pe~i~,

22 ~E~AS, the proposed permit will obligate Long Beach

23 implement as-yet-undeveloped County model programs at

24 dete~ined costs, denying the City the ability to evaluate ~he

25 of participating in these programs, and

26 ~EREAS, the ~en~ative order contains provlmions that

27 wOUld allow ~he RWQCB to impose addi:ional requiremen~ am i~

28 fit after adoption, ~’ithout a publzc hearing process, denying
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4 are regulated under either a General Industrial Activities Stozm

5 Water Permit (GIASP) or a General Construction Activity

6 (GCASP) issued by the State Water Resources Control BaaEd, and

7 W~E~/J&S, the administration and enforcement of the

8 and ~e G~SP within the City of ~ng Beach abe the responsibility

9 of ~e RW~CB, no~ the Cit~ of Long Beach, and,

I0 ~E~S, ~he tentative order will re~re ~he City of

11 Beach ~o inspec~ approximately ~,800 businesses In Lon~

12 inCZud~ng ~hose subject to the GIASP an~ GCASP pewits, to evaluate

I~ ~EREAS, City slang woul~ b~ r~ir~d to �onduut

16 inspections of many types at businesses including gas stations, auto ¯
17 accessories stores, restaurants, car dealerships, and aircraft

18 manufacturin~

19 ~EREAS, C~ty inspectors would be required to

20 whether each business is or should ~ in possession of any RW~CB

21 permits, to report violators, to follow up for compliance after the

22 initial inspection, and to prosecute noncompliance, ana

23 ~EREAS, this tentative order fails to identiZy

24 ~hat ~ave measurable impact on the beneficial uses of ~he receiving

~5 wa~ers of Long Beach and fail~ to demonstrate that facilities within

26 the ~’~y of ~ng Beach contribute significant amounts of

~7 to those receiving waters, and

28 WHEREAS, the order i~poses unreasonable reporting
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! hereby certify that thQ foregoing resolution wae adopted

the City Council of the City of Lon~ Beach at its meeting of
July 2               , 199 6    By ~he following vo~e~

AyeS: Councilmembers: Dru~ond, Clark, RobbL~s.

Topsy-Zlvord, Donelon, ~11o8~....

Noes~ ’ CounciZme~e~s: ~one.

I-I
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,~T~,1~ C~ CAL;FORNIA.-...Et~IRONM~I~A~. PROTE~’I"K~N AG~N~

CALIFOrNiA REGIONAL WATER QUALI~ CONTROL BOARD
LOS ANGELES REGION
I0~ ~RE P~ ~1~
~t~ PARK, ~ 917~21~

~7~
,3)

~y 23, ]996

De~ Interested P~:

I ~ pieced to send to you the enclosed ~cuments: l) a det~led response-to-comments on the
December 18 version of the "W~te Discharge Req~iremenls for M~icipal Storm Water ~d
Urb~ Runoff in ~s Angeles Coun~", ~d, b~ed on zhese comments, 2) a revised tentative
permit for your review ~d comment. AI~ a~ach~ is a memo from our aUo~ey responding to
several legal issues that were raised in ~mmen~.

The Regional Water QualiW Control Board (Regional Board) requests your comments on the
tentative permit by June 26, 1996. A workshop to ~swer questions on ~e permit ~d to discuss
~he monitoring progr~ ~d other issues in more detail ~!1 be held on Tuesday, June 18, 1996.
(The date of this workshop w~ ch~ged from late May a~ the request of a number of cities).
More information on ~e workshop ~11 be provided in a future mailing. We ~ticipate bringing
the final tentative pe~it to the Region~ Board for adoption on July 15, 1996.

Background

~e federal Cle~ Water Act requires cities to obtain ~DES permits for discharges of sto~
water to ~e municip~ separate sto~ sewer ~em (MS4) ~d requires controls to reduce the
discharge of pollut~ts to the m~imum extent practicable. T~e Los Angeles Regional Water
Qualiw Control Board issued the first "storm water~ permit in June of 1990 to the municipalities
~lhin Los Angeles Co~. The pe~it a~ached is for the renewal of the 1990 permit.

To initiate the development of a revised permit, ~ adviso~ comminee of key stakeholders w~
convened to work ~th Board staff to develop pe~it l~guage. Since direct discussions with 86
jurisdictions w~ no~ practical, ~e Regional Board ~ked the Coun~ of Los Angeles (the
principal permittee) to ~semble a representative group of ciw delegates. Besides the CounW,
three small ciw representatives, ~d ~e Ciw of ~s Angeles were chosen from the membership
of the Storm Water Executive Adviso~ Commiuee (EAC). The environmental org~t~tion,
Heal the Bay, w~ ~ked to represent ~e environmental perspective. This involvement w~
imposer step to develop broad stakeholder underst~ding of pe~it issues ~d to reduce the
likelihood of third pa~ citizen lawsuits or appe~s. And, because they must approve the ring
permit, a USEPA representative w~ ~ invited to pa~icipate, bu~ w~ not able to attend on a
regular b~is due to travel restrictions. ~is adviso~ commiRee, often called the "negotiating
group", w~ convened approximately a year ago ~d met two to three times a month through ~e
fall to identi~ are~ of agreement ~d na~ow are~ of disagreement.

In addition 1o commiRee meetings, Regional Board s~aff held two "al!-cities" meetings, six

t
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meetings with watershed committees, ~wo meetings with stakeholder attorneys, and numerous
meetings with individual city representatives, involving many more players than is typically the
case with an NPDES permit renewal. Working with the advisory committee’s input, staff floated
a first partial draft permit in September 1995. A first full draft was distributed for comments in
December, 1995.

Besides the cities and the County, other key players have been actively involved in the permit
review process: California Restaurant Association, Western States Petroleum Association, the
Building Industry Association, and a law firm which represents about a quarter of the
municipalities in Los Angeles County. These groups worked very productively with the Regional
Board staff and other stakeholders to develop language for issues raised on the December draft.

slmm.
The key issues raised during the public review of the December draft are summarized below
along with a discussion of their resolution in the enclosed tentative permit.

1) Industrial facility inspections - The December 1995 draft called for the cities to conduct
storm water inspections of industrial and commercial sites in their jurisdictions. Many cities
objected strenuously, citing the high cost of hiring additional inspectors and possible partial
duplication with state responsibilities. The revised permit deals with these concerns by removing
the enforcement aspect of the "site visit" and, rather, emphasizing education and compliance
assistance. Revisions also clarify that the intent is to "piggy-back" these site visits conducted by
city personnel (e.g., fire departments already visit every business inspecting for compliance with
hazardous waste requirements, and health departments visit all restaurants yearly, etc.).
Additionally, the revisions clarify that the cities only determine whether a state permit has been
filed but play no role in enforcing the state permit.

2) Construction site inspections - The December 1995 draft on construction issues defined
various levels of priority projects with criteria that were not acceptable to all cities and builders.
Issues related to cities not wanting to duplicate state responsibility under the statewide
construction permit program were raised by cities, while builders wanted to minimize duplicate
inspections by municipalities and the state. Because the cities already have in place grading and
erosion control ordinances representing about 90% of the construction site storm water program,
our goal was to implement both programs through the cities inspection programs. This is the
approach taken in the enclosed draft. Accompanying this language change is a recommendation
to the State Board that fees for the statewide storm water construction program be set at the same
level statewide and that half of the fee be forwarded to municipalities for the field portion of the
program.

3) Receiving water limits - Every 1VI~DES permit contains receiving water limits, either
narrative, numerical, and in most cases both. None of the municipal storm water permits in the
state contain numerical limits~ they do contain narrative limits. Cities are concerned that with
these limits in the permit, they could be found in violation of the permit immediately upon
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adoption. For example, a styrofoam cup floating down the L.A. River after a storm, could be
construed as violating the narrative limit which states: "No floatable materials shall be observed".
The revised permit contains language that measures compliance in terms of reasonable further
progress implementing the permit requirements. In other words, if a city is implementing the
permit in a timely fashion, it would be considered in compliance with the permit, even if
floatable materials appeared in the L.A. River after a stoma.

4) Business and public participation on permittee adviso~ committee - The December draft
calls for an Executive Advisory Committee (EAC), made up of a cross section of permittees, to
work with the lead permittee (Los Angeles County) in devising BMPs, model programs, etc. It
designates a Regional Board, industry, and environmental representative as non-voting members
of the committee. Many cities indicated that they do not want the permit to designate an
executive advisory committee. Or if such a committee is designated in the permit, many cities
voiced opposition to designating non-city members. The solution proposed in the latest draft is
to address the existence of the EAC in the Permit Findings, reinforcing its usefulness as a
coordinating mechanism, but, in the text of the permit, indicate that the principal permittee must
consult with permittees rather than specifying that they must consult with the EAC. Public and
business sector involvement in developing programs before they are finalized and submitted to
the Regional Board is strongly encouraged. The County, as principal permittee, must distribute
programs developed by the county to a full mailing list of interested parties at the same time they
are sent to the Regional Board. The Regional Board will not approve the programs until a forty-
five day review period is completed. This approach provides greater flexibility for the principal
permittee to consult either with the EAC or with any other combination of permittees brought
together on specific aspects of the permit. It also provides for public review and input.

5) Schedule for implementation . The December draft contained the first comprehensive
schedule of implementation dates. Cities raised issues regarding the feasibility of implementing
programs on the schedule presented. For instance, the December draft called fo.r permittees to
provide information on resources allocated to storm water management within 30 days of budget
adoption. Based on comments from the County and others, that schedule has been modified so
that cities have 60 days from budget adoption to provide appropriate information to the principal
permittee. Timelines have been revised in the draft tentative.

Alternative Permi|

On April 25, 1996, the Regional Board received an "alternative countywide storm water
management program" proposal from the EAC. Although developed through different channels,
a review of the program matrix attached to the proposal demonstrates a strong correlation to the
enclosed tentative permit. The introduction makes reference to adopting a shorter permit as in
other parts of California. It is important to note that other areas with very brief permits have
already developed voluminous countywide and/or watershed specific management plans in their
applications. In those cases, the permits simply direct their implementation. Since development
of these specific programs did not previously occur in Los Angeles County, the permit contains
a greater amount of detail. None-the.less, the substance is essentially the same.
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With the changes to the permit deschbed above, along with reduced costs to permit~ees other than
the principal permit~ee for monitoring and reporting, and with the possibility of a share in fees
for construction inspections, the c~ts to cities have been reduced significantly. A more
detailed analysis of costs is planned for completion by the June workshop. To accomplish that
task, we are gathering data from municipalities relative to the cost of implementation.
Discussions between Santa Monica Bay Restoration Project (SM~RP) staff and municipalities
in that watershed have demonstrated that few cities have a breakdown of costs by permit task,
except for the city of Los Angeles. However, the San Gabriel Valley Council of Governments
has completed a permit cost survey which could form the basis of comparison - particularly for
small cities. We have requested a �~py of the permit cost survey but have not yet received it.
Receiving it soon will be critical to accomplishing a useful analysis. We are also asking USEPA
to provide us wilh an assessment of any significant differences bearing on costs in the revised
permit requirements compared to tho~ of Orange County and Santa Clara County.

In closing, I want to encourage yore early communication with Board staff to clarify any issues
you may have. To guide understanding of the permit, the SMBRP Watershed Council established
a group of elected officials and cmnmunications experts to develop additional user-friendly
materials on the permit. The SMBRP will soon be sending to each city council, under separate
cover, a video introduction to the permit and a brief permit summary.

] trust you will find the draft tentati~ permit responsive to your comments, and look forward to
your help in finalizing the permit which will serve as the blueprint for storm water and urban
runoff protection in Los Angeles Cmmty. Should you have any questions, please call me at (213)
266-7515. The senior engineer on ~his permit is Winnie Jesena. She may be reached at (213)
266-7594. The staff person most knowledgeable about the details of the permit is Carlos
Urrunaga and he may be reached a~ (213) 266-7598. Written comments on the permit should be
directed to his attention.

Sincerely,

CATHERINE TYRRELL
Assistant Executive Officer

Enclosures:
1) Response to Comments
2) Revised Draft Tentative Pern~
3) Legal Memo
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

FACTSHEET g
FOR

ORDER NO. 96-XXX
(NPDES NO. CAS614001)

WASTE DISCHARGE REQUIREMENTSFOR
1 i

MUNICIPAL STORM WATER AND URBAN RUNOFF DISCHARGES
WITHIN THE COUNTY OF LOS ANGELES

Public Notice No. 96.XXX

PERMITTEES: County of Los Angeles and 85 Cities in the County (See
Attachment A, List of Permittees).

DISCHARGE AREA: Cities and incorporated areas in the County of Los Angeles under
of the California Regional Water Quality Control ~" Uthe jurisdiction

Board, Los Angeles Region (See Attachment B, Map of the
Permitted Area in Los Angeles County).

U
DISCHARGES: Storm Water and Urban Runoff

RECEIVING WATERS: Santa Monica Bay, Los Angeles Harbor, Long Beach Harbor, San A ,,~J
Gabriel River, Los Angeles River, San Pedro Bay, Santa Clara
River, and their tributaries; and other water bodies in Los Angeles
County. T

V
E

5/23/96
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V
Factsheet for Los Angeles County
Municipal Storm Water Permit (NPDES NO. CAS614001) /-

Order No. 96-xxx

L
I. PUBLIC INVOLVEMENT OPPORTUNITIES

A. Public Comment Pedod

Regional Board" staff requests written comments on the tentative waste discharge
requirements (permit) by June 26, 1996. This will give staff time to review and consider
the comments, respond to them, and/or resolve major issues prior to the Regional Board
consideration of the tentative permit.

Written comments should be addressed to:

California Regional Water Quality Control Board, Los Angeles Region
101 Centre Plaza Drive
Monterey Park, CA 91754

Attn: Cados Urrunaga
T

n

Regional Board staff has scheduled a public workshop as follows: U

Date: June 18, 1996 N n
Time: 9:30 a.m.

T
u

Location: Los Angeles City Hall
Board of Public Works Hearing Room L-200 North Spring Street
Los Angeles, California

At the workshop, Regional Board staff will explain the need for and requirements of the
permit. The public will have the opportunity to ask questions of and converse with
Regional Board staff members concerning the proposed permit. This is an informal
process.

2 5123196
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The tentative permit is scheduled for the Regional Board’s consideration, dudng a public
hearing on the following date, time, and place.

Date: July 15, 1996

Time: 9:00 a.m.

Location: County of Lce Angeles
Board of Supervisors Hearing Room
Comer of South Grand Avenue and West Temple SWeet
Los Angeles, California

Interested persons are invited to attend.

At the public hearing, Regional Board staff will once again explain the need for and
requirements of the permit. Then an opportunity for formal public comment will
commence. Regional Board staff will not be able to respond to comments or questions
during the public hearing unless directed by the Board. The Board will hear any testimony
pertinent to the waste discharges and the tentative waste discharge requirements. Oral
statements will be heard; however, for accuracy of the record, all important testimony
should be in writing.

D.  , o,,atio, ,rid
Persons wishing further information may write to the above address or call Carlos
Urrunaga at (213) 266-7598. Copies of the application, proposed waste discharge
requirements, and other documents are available at the Regional Board office for
inspection and copying by appointment scheduled between the hours of 10:00 a.m. and
4:00 p.m., Monday through Thursday (excluding holidays).

E. Re~alster of Interested Persons

Any person interested in being placed in the mailing list for information regarding this
permit should write to the Regional Board, Attention: Carlos Urrunaga.

¯ ,,..j 3 5/23/96
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II. BACKGROUND

A. The Storm Water Problem

Storm water runoff is acknowledged as a source of pollution that Can damage
important water resources, including streams, lakes, estuaries and wetlands, and
ground water. Many recent studies have shown that runoff from urban areas
typically contains significant quantities of the same general types of pollutants that
are found in wastewater and industrial discharges and often causes similar water
quality problems. These pollutants include heavy metals (e.g., chromium,
cadmium, copper, lead, mercury, nickel, zinc), pesticides, herbicides, nutrients,
bacteria, and synthetic organic compounds such as fuels, waste oils, solvents,
lubricants, and grease.

In addition, the large impervious surfaces in urban areas increase the quantity and
peak flows of runoff, which in turn cause hydrologic impacts such as scoured
streambed channels, instream sedimentation, and loss of habitat. Furthermore,
because of the enormous volume of runoff ~scharges, mass loads of pollutants
in stormwater can be significant.

There are multiple of pollution sources that contaminate stormwater, including land
use activities, operation and maintenance activities, illicit discharges and spills,
atmospheric deposition, and vehicular traffic conditions. Many of these sources
are not under the direct control of the permittees that own or operate the storm
sewers. Impacts from storm water are highly site-specific and vary due to
differences in local land use conditions geography, hydrologic conditions, and the
type of receiving water.

[Source: Guidance Manual for the Preparation of Part 2 of the NPDES Permit
Applications for Discharges from Municipal Separate Storm Sewer Systems, United
States Environmental Protection Agency (USEPA) # 833-B-92-002, 1992].

B.USEPA Clean Water Act Amendments of ,grf lind Subsequent Rulemakln_u b_v

Amendments to the Clean Water Act (CWA) in 1987 established new statutory
requirements to control industrial and municipal stormwater discharges to waters
of the United States [CWA Section 402 (p)]. The amendments require NPDES
permits for storm water discharges from Municipal Separate Storm Sewer Systems

¯ (MS4s) to waters of the United States. Section 402(p)(3)(B) requires that permit
for MS4s:...."(i) may be issued on a system- or jurisdiction-wide basis; (ii) shall
include a requirement to effectively prohit)it non-storm water discharges into the
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storm sewers; and (iii) shall require controls to reduce the discharge of l~llutants
~) the maximum extent practicable, including management practices, control
techniques and systems, design and engineering methods, and such other
provisions as the Administrator or the State determines appropriate fo.r the control
of such pollutants."

On November 16, 1990, pursuant to Section 402(p) of the CWA, the USEPA
promulgated 40 Code of Regulations (CFR) Part 122.26 which established
requirements for storm water discharges under the NPDES program. The
regulations recognize that certain categories of non-~torm water discharge~ may
not be prohibited if they have been determined to be not significant sources of
pollutants.

C. State Storm Water Permits

To facilitate compliance with federal regulations, in 1992 the State Water nResources control Board (State Board) issued two statewide general NPDES
permits: one for storm water from industrial sites [NPDES No. CAS000001, ~ U
General Industrial Activities Storm Water Permit (GIASP)] and the other for storm
water from construction sites [NPDES No. CAS000002, General Construction n
Activity storm water Permit (GCASP)]. "Industrial Activities", as defined in 40

N
"UCFR § 122.26(b)(14)(i) through (xi), and construction activities with a disturbed

area of five acres or more are required to obtain individual NPDES permits for
nstorm water discharges, or be covered by these ~tatewide general permits by

Tcompleting and filing a Notice of Intent with the State Board. ~ U

The State Board adopted a dual annual fee structure for industrial facilities and
construction sites covered by these two general permits. Industrial facilities and
construction sites located in jurisdictions with a Municipal Separate Storm Sewer
System (MS4) permit are subject to a lower annual fee ($250) than those located
in jurisdictions without a MS4 permit ($500). The intent of the dual fee structure
was to allow Permittees to recover the annual fee differential or portion thereof if

to support the MS4 program and also provide some oversight overnecessary
these facilities.

The proposed permit will be issued by the California Regional Water Quality
Control Board, Los Angeles Region.                                                   ,

The Federal Clean Water Act allows the USEPA to delegate its NPDES permitting
authority to the states with an approved environmental regulatory program. The                   ’
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State of California is one of the delegated states. The Porter-Cologne Act
(California Water Code) authorizes the State Board, through its Regional Boards,
to regulate and control the discharge of pollutants into waters of the State and
tributaries thereto.

As a delegated State, pursuant to Section 510 of the CWA and 40 CFR Part
123.25, the State may impose more stringent requirements necessary to
implement water quality control plans for the protection of beneficial uses of
receiving water, and/or to prevent nuisance.

III. THE COUNTYWIDE MUN/CIPAL STORM WATER/URBAN RUNOFF PERMIT FOR THE
COUNTY OF LOS ANGELES

A. Order No. 9~)79 ~NPDES Permit No. CA00616S4|

TO comply with the CWA mandate, the Los Angeles Regional Board issued the
_ first storm water permit (Order No. 90-079) on June 18, 1990, to the municipalities

(Permittees) in Los Angeles County. Because of the complexity and networking
of the storm drain system and drainage facilities within and tributary to the County
of Los Angeles, the Regional Board adopted a countywide approach in permitting
storm water and urban runoff discharges. The County of Los Angeles has been
designated as Principal Permittee under that permit. As Principal Permittee, the
County is responsible for the general administration of the permit and facilitatecooperation amo 

B. Re.~ort of Waste Dlscham_e (_ROWD) and the Renewal Process

On December 21, 1994, the County of Los Angeles in coordination with 85 cities
submitted a Report of Waste Discharge as an application for renewal of the 1990

In drafting the proposed permit, Regional Board staff worked with a committee of
stakeholders (known as the "negotiating group") comprised of representatives of
Permittees and environmental groups. The negotiating group was convened in
early 1995 and met two to three times a month through the fall of 1995 to identify
areas of agreements, nan’ow areas of disagreements, and develop language for
the renewal permit. In September 1995, a partial draft of the permit was
distributed for comments to the Permitttees, environmental groups, and other
interested business organizations. A number of issues were raised in the
comments, which Regional Board staff considered. A complete draft of the permit
was distributed for comments in December 1995. Regional Board staff received
a large number of comments from the Permittees, environmental groups, business
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communities, state officials, and the public. After review and consideration of the
comments, Regional Board staff met with Permittees’ Watershed committees,
Permittees’ attorneys, City elected officials (collectively and Individually),
environmental groups, end representatives of business organizations to discuss
the requirements, respond to the comments, and resolve issues of disagreement.
Enclosed is the written ~ to those comments.

The proposed permit (tentative Order) is the result of all ttmse discussions and
consideration of federal and ~tato regulations.

C. P~rmitt~d Area and ~ Water Bodies

The permitted area includes all areas within the boundaries of the cities as well as
unincorporated areas in the County of Los Angeles within the jurisdiction of the
Los Angeles Regional Board except the City of Avalon. The Permittees serve a
population of about 11.4 milliort (1990 Census of Population end Housing, Bureau
of the Census, U.S. Department of Commerce) in an area of approximately 3,100
square miles. Attachment B is a map of the Permitted Area in the County of Los

There are areas within the geographical boundaries of the Permittees over
which the Permittees are preempted to regulate. Such areas include
federal lands and ~tate properties, including, but not limited to, military
bases, state parks, government hospitals, colleges and universities, and
highways. The Permittees are not responsible for such facilities and/or
discharges originating from these areas. The Regional Board may either
designate these facilities as Permittees under this permit or issue separate
NPDE$ permits to these facilities.

The California Department of Transportation (Caltrans) discharges storm
water and non-sto~n water from highways, freeways, streets, interceptors,
maintenance yards, and other holdings it owns and/or operates. Caltrans,
currently a Co-Permittee to Order No. 90-079, submitted an ROWD on July
13, 1995, for separate waste discharge requirements for its discharges in
the County of Los Angeles and the County of Ventura. The waste
discharge requiremewts to be issued to Cattrans will be consistent with this
Order.

5/23/96
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2. Discharges Outside Permittees’ Boundaries

There are areas outside the geographical boundade.~ of the Permittees that
drains into receiving water bodies in the permitted area..These areas
include the following:

a. About 34 square miles of unincorporated areas in Ventura County
drain into Malibu Creek, thence to Santa Monica Bay. The County
of Ventura is a Permittee to Order No. 90-079. VV’dh the issuance
of a permit for discharges of storm water from the MS4 in the
County of Ventura (Order No. 94-082, NPDES No. CAS063339),
the County of Ventura has requested (letter dated Apdl 6, 1996)
that this area be covered under the Ventura Permit. The request
stated that the Cour~ of Ventura when implementing its storm
water programs will, to the maximum extent practicable, achieve
consistency with the permit for Los Angeles County for the area in
question.

b.    About nine square m~es of the City of Thousand Oaks also drain
into Malibu Creek, Ihence to Santa Monica Bay. The City
Thousand Oaks initially opted to apply for an individual permit for
the area that drains into Malibu Creek, instead of becoming a
Permittee to Order No. 90-079. With the issuance of waste
discharge requirements for discharges of storm water and urban
runoff for the County of Ventura, the City of Thousand Oaks elected
to be a Perrnittee to the Ventura permit including the areas which
drains into Malibu Creek. The City of Thousand Oaks will ensure
that its storm water management program for the portion that drains
into Los Angeles County is consistent with requirements of the
permit for Los Angeles County.

c. About 86 square rm]es of areas in Orange County drain into Coyote
Creek, thence into the San Gabriel River. This Regional Board will
coordinate with the Santa Aria Regional Board so that storm water
management programs for the areas in Orange County that drains

permit,into Coyote Creek are consistent with the requirements of the

3. Permittees Discharging into Santa Clara River

The City of Santa Clarita and some uninco~’porated areas of Los Angeles
County drain into the Santa Clara River Watershed. The lower portion of
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the watershed is located in Ventura County and is regulated under the
Ventura County permit. Successful management of the entire watershed
needs coordination among the City of Santa Clarita, the County of Los
Angeles, and Ventura County in developing and implementing the storm
water management plan for the watershed.

IV. BENEFICIAL USES AND CONDITION OF RECEIVING WATERS

The major receiving water bodies in the pemfltted area are:

¯ Santa Monica ~
¯ Malibu Creek
¯ Ballona Creek
¯ Los Angeles River/Long Beach Harbor
¯ San Gabriel River/Long Beach Hadx~
¯ Dominguez Channel/Los Angeles Harbor
¯ San Pedro Bay
¯ Santa Clara River

The Regional Board adopted an updated Water Quality Control Plan (Basin Plan)
for the Los Angeles Region on June 13, 1994. The Basin Plan specifies the
beneficial uses of receiving waters and contains both narrative and numerical
water quality objectives for the receiving waters in the County of Los Angeles.

The beneficial uses of water bodies in the County of Los Angeles include:
municipal and domestic supply, agricultural supply, industrial service supply,
industrial process supply, ground water recharge, freshwater replenishment,
navigation, hydropower generation, water contact recreation, non-contact water
recreation, ocean commercial and sport fishing, warm freshwater habitat, cold
freshwater habitat, preservation of Areas of Special Biological Significance, saline
water habitat, wildlife habitat, preservation Ofshellfishrare and endangered species, madne
habitat, fish migration, fish spawning, and harvesting.

B. Condition of the Recaivln_n Waters

Periodic Water Quality Assessments (latest report dated April 18, 1996) conducted
by the Regional Board identified impairment of a number of water bodies in Los
Angeles County. The beneficial uses of these water bodies are either impaired or
threatened to be impaired. Pollutants found causing impairment include: heavy
metals, coliform, enteric viruses, pesticides, nutrients, polycyclic aromatic
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hydrocarbons, polychlodnated biphenyls, organic solvents, sediments, trash,
debris, algae, scum, and odor.

An epidemiological study [An EpidemJological Study of Possible Adverse Health
Effects of Swimming in Santa Monica Bay, Santa Monica Bay Restoration Project
(SMBRP), May 1996] conducted during the summer of 1995 for the SMBRP
demonstrated that there is an increased risk of acute illnesses caused by
swimming near flowing storm drain outlets in Santa Monica Bay.

Previous investigations conducted for the SMBRP (4n Assessment of Inputs of
Fecal Indicator Organisms and Human Enteric Viruses from Two Santa Monica
Storm Drains, SMBRP, 1990; Storm Drains as a Source of Surf Zones Bacterial
Indicators and Human Enteric Viruses to Santa Monica Bay, SMBRP, 1991;
Pathogens and Indicators in Storm Drains within the Santa Monica Bay
Watershed, SMBRP, 1992) showed pathogens were detected in summer runoff at
four storm drain locations. Likely sources of pathogen contamination include illicit
sewer connections to the storm drains, leaking sewer lines, malfunctioning septic
systems, improper waste disposal by recreational vehicles, campers or transients.
Additional potential sources of human pathogens in nearshore waters include
sewage overflows into storm drains, small boats waste discharges, and bathers
themselves.

Although the foregoing studies were done on the Santa Monica Bay, the results
could be extrapolated to other water bodies in Los Angeles.

The Regional Board therefore considers storm water/urban runoff discharges to be
significant sources of pollutants that may be causing, threatening to cause, or
contributing to the impairment of the water quality and beneficial uses of the
receiving water bodies in Los Angeles County, and as such need to be regulated.

V1. PERMIT REQUIREMENTS

A. Authorized Dischar_oes and Ols~;har_o. Prohibition.

This permit authorizes discharges from municipal separate storm sewers by the
Permittees to the water of the State.

Since municipal separate storm sewers carry storm water and other flows, this
permit authorizes the discharge of storm water commingled with other urban runoff
specified in this permit. Industrial process wastewater and non-process
wastewater are non-storm water discharges and cannot be authorized under this
permit because of the requirement in Section 402(p)(3)(B)(ii) of the federal Clean
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Water Act that municipal permits are to prohibit non-storm water discharges to the
MS4. However, such discharges to MS4 can be authorized if they receive an
NPDES permit other than this stormwater permits. All other non-stormwater
discharges are addressed in the Storm Water Management Program. (SWMP) to
detect and eliminate illicit discharges and improper disposal as required under Part
2.11. of this permit.

The discharge of storm water associated with industrial activity through. MS4 is
authorized by this permit, provided they obtained coverage under the State Board’s
general NPDES permit. For further explanation of the masons for the separate
permit requirements, see the preamble to the amendments to 40 CFR parts 122,
123, and 124 published in the Federal register, Friday, November 16, 1990.

B. Recelvin_o Water Limitations

The fundamental objective of the CWA is to protect, maintain, or restore existing
or potential beneficial uses of receiving waters as evaluated in 1972. Narrative
and numerical criteria were developed to achieve this goal, are considered
necessary by the USEPA to meet the statutory requirements of the CWA Section
303(c)(2)(A), and are to be applied to all NPDES permits including those for storm
water discharges.

Also, California Water Code (CWC) Section 13263(a) requires that waste
discharge requirements issued by Regional Boards shall implement any relevant
water quality control plans that have been adopted, shall take into consideration
the beneficial uses to be protected, the water quality objectives reasonably
required for that purpose, other waste discharges, and the need to prevent
nuisance.

The intent of this Order is to attain and protect the beneficial uses of receiving
waters in the County of Los Angeles. This Order, therefore, includes narrative
Receiving Water Limitations that require storm water discharges neither cause
violations of water quality objectives, cause a condition of nuisance, nor cause
water quality impairment in the receiving waters.

To meet the receiving water limitations, this Order requires the implementation of
BMPs to reduce pollutants in storm water to the maximum extent practicable with
a monitoring program to assess compliance.

The Regional Board finds that the unique aspects of the regulation of the storm
water discharges through municipal storm sewer systems, including intermittent
discharges, difficulties in monitoring and limited physical control over the
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discharge, will require adequate time to implement and evaluate the effectiveness
of best management practices and to determine whether they will adequately
protect the receiving water. Therefore, this Order includes a procedure for
determining whether storm water discharges are causing continuing and recurring
exceedances of receiving water limitations and for evaluating whether the storm
water management program must be revised. The Permittees will be in
compliance with the Receiving Water Limitations so long as they comply with that
procedure.

C. Storm Water Mana_aement Proaram Reauirements

As a functional equivalent of meeting the receiving water limitations, the permittees
are required to implement a comprehensive pollution prevention and management
programs. As required by CWA Section 402(p)(3)(B), the SWMP must include
controls necessary to reduce the discharge of pollutants from the MS4 to the
Maximum Extent Practicable (MEP). Controls required under the SWMP consist
of a combination of best management practices, control techniques, system design
and engineering methods. The various components of the SWMP, taken as a
whole (rather than individually), are expected to be sufficient to meet this standard
and attain the objectives of the Basin Plan. The Permittees may be required to
update the SWMP periodically to ensure conformance with the statutory
requirements of CWA Section 402(p)(3)(B).

Specifically, the Permittees are required to develop and implement programs in the
following areas which were based on the requirements of 40 CFR Part 122.26:

2. Development planning and construction;
3. Public agency activities;
4. Public information .rid participation; and

The objectives of the foregoing program components required are discussed in the
enclosed "Response to Comments".

The requirements of Se(.~ion 6217(g)of the Coasta, Zone Act Reauthorization
Amendments of 1990 (CZARA) were also considered in this permit. CZARA
requires coastal states with approved coastal zone management programs to
address nonpoint pollution impacting or threatening coastal water quality.
Pursuant to CZARA, USEPA issued Guidance Specifying Management Measures
For Sources of Nonpoint Po//ution In Coastal Waters, 1993 (EPA-840-EF92-002).
The guidance focuses on five major categories of nonpoint sources that impair or
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threaten coastal waters nationally: (a) agricultural runoff; (b) silvicultural runoff; (¢)
urban runoff (including developing and developed areas); (d) marinas and
recreational boating; and (e) hydromodification. This permit includes management
measures for pollution from urban runoff and marinas, thus, it provides the
functional equivalence for compliance with CZARA in these two areas.
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WASTE DISCHARGE REQUIREMENTS
FOR

MUNICIPAL STORM WATER AND URBAN RUNOFF DISCHARGES
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The California Regional Water Quality Control Board, Los Angeles Region (hereinafter referred
to as the Regional Board), fa~ls: .

Existina Permit and Reomt of Waste Discharae

1. The County of Los Angeles and 85 incorporated cities within the County of Los Angeles
(see Attachment A, List of Permittees), hereinafter referred to as Permittees, discharge or
contribute to discharges of storm water and urban runoff from municipal separate storm
sewer systems (MS4s), also called storm drain systems, and water courses within the
County of Los Angeles into receiving waters of the Los Angeles Basin under countywide
waste discharge requirements contained in Order No. g0-079 adopted by this Regional
Board on June 18, 1990. That Order also serves as a National Pollutant Discharge

¯ ~ Elimination System (NPDES) permit (CA0061654).
N

2. On December 21, 1994, the Permittees submitted.a Report of Waste Discharge (ROWD)
as an application for re-issuance of waste discharge requirements and a NPDES permit.

Nature of Discharo~es and Sources of Pollutant~

3. The discharges consist of surface runoff (non-storm water and storm water) from vadous
land uses in all the hydrologic drainage basins that discharge into water bodies in Los
Angeles County. The quality and quantity of these discharges vary considerably and are
affected by the hydrology, geology, and land use characteristics of the watersheds; seasonal
weather patterns; and frequency and duration of storm events.

4. Studies have shown that storm water runoff from urban and industrial areas typically
contains the same general types of pollutants that are often found in wastewater in industrial
discharges. Pollutants commonly found in storm water runoff include heavy metals,
pesticides, herbicides, and synthetic organic compounds such as fuels, waste oils, solvents,
lubricants, and grease. These compounds can have damaging effects on both human
health and aquatic ecosystems. In addition to pollutants, the high volumes of storm water
discharged from MS4s in areas of rapid urbanization have had significant impacts on
aquatic ecosystems due to physical modifications such as bank erosion and widening of
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channels. [Source: Guidance Manual for the Preparation of Part 2 of the NPDES Permit
Appfications for Discharges from Municipal Separate Storm Sewer Systems, United States
Environmental Protection Agency (USEPA) # 833-B-92-002, 1992].

5. Periodic Water Quality Assessments (latest report dated Apr~ 18, 1996) conducted by the
Regional Board identified impairment of a number of water bodies in Los Angeles County.
The beneF~.ial uses of these water bodies are either impaired or threatened to be impaired.
Pollutants found causing impairment inck~le: heavy metals, coliform, enteric viruses,
pesticides, nutrients, polycyclic aromatic hydrocarbons, polychlodnated biphenyls, organic
solvents, sediments, trash, debris, algae, sc~’n, and odor.

6. An epidemiological study [An Epidemiological Study of Possible Adverse Hearth Effecfs of
Swimming in Santa Monica Bay, Santa Monica Bay Restoration Project (SMBRP), May
1996] concluded during the summer of 1995 for the SMBRP demonstrated that there is an
increased risk of acute illnesses caused by swimming near flowing storm drain outlets in
Santa Monica Bay.

..- Previous.investJgations conducted for the SMBRP (An.Assessment of Inpufa of Fecal
Indicator Organisms and Human Enteric V"ruses from Two Santa Monica Storm Drains,
SMBRP, 1990; Storm Drains as a Source of Suff Zones Bacterial Indicators and Human
Enteric Viruses to Santa Monica Bay, SMBRP, 1991; Pathogens and Indicators in Storm
Drains within the Santa Monica Bay Watershed, SMBRP, 1992) showed pathogens were
detected in summer runoff at four storm drain locations. Likely sources of pathogen
contamination include illicit sewer connections to the storm drains, leaking sewer lines,
malfunctioning septic systems, ~rnproper waste disposal by recreational vehicles, campers

..... - or transients: Additional potential sources of human pathogens in nearshore waters include
sewage overflows into storm drains, sm~i boats waste discharges, and bathers themselves.

AIthoughextrapolatedthe tof°reg°ingother waterStUdiesbodiesWerein Losd°neAnge~s. on the Santa Monica Bay, the results can be

7. The Regional Board therefore considers storm waterlurban runoff discharges to be
significant sources of pollutants that are causing, threatening to cause, or contributing to the
impairment of the water quality and benefi¢~l uses of the receiving water bodies in Los
Angeles Couqty, .nd as such need to be regulated.

Coveraae and ExertS, ions

8, The requirements in this Order cover all areas w~hin the boundaries of the cities as well as
unincorporated areas in Los Angeles Courdy within the jurisdiction of the Los Angeles
Regional Board except the City of Avalon. The Permittees serve a population of about 11.4
million (1990 Census of Population and Housing, Bureau of the Census, U.S. Department
of Commerce) in an area of approximately 3,100 square miles. Attachment B shows the
map of the permitted area in Los Angeles County.
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9. Federal, state, or regional entities within the Permittees’ boundaries or in jurisdictions
outside the County of Los Angeles, and not currentJy named in this Order, may operate
storm drain facilities, and/or discharge storm water to the storm drains and watercourses
covered by this Order. The Permittees may lack legal jurisdiction over these entities under
state and federal constitutions. Consequently, the Regional Board recognizes that the
Permittees will not be held responsible for such facilities and/or discharges..

For those entities within the Permittees’ boundaries, the Regional Board may consider to
designate them as Permittees under this Order or issue separate NPDES permits consistent
with this Order. The California Department of Transportation (Caltrans), currently a Co-
Permittee to Order No. 90-079, submitted an ROWD on July 3, 1995, for separate waste
discharge requirements for its discharges in the County of Los Angeles and the County of
Ventura. The waste discharge requirements to be issued to Caitrans will be consistent with
this Order.

10. Sources of discharges into receiving waters in the County of Los Angeles but in jurisdictions
.outside its boundary include the following:

a. About 34 square miles of unincorporated areas in Ventura County drain into Malibu

b. About 9 square miles of the City of Thousand Oaks also drain into Malibu Creek,
thence to Santa Monica Bay, and

-- . c.:.o About 86 square miles of areas in Orange County drain into Coyote Creek, thence into
the San Gabriel River Watershed in the County of Los Angeles.

The Regional Board will insure that storm water management programs for the areas in
and the City of Thousand Oaks that drain into Santa Monica Bay areVentura County

consistent with the requirements of this Order. The Regional Board will coordinate with the
Santa Ana Regional Board so that storm water management pkograms for the areas in
Orange County that drains into Coyote Creek are consistent with the requirements, of this
Order.

the Santa Clara River Watershed, the portion of which that is located in Ventura County
is regulated under the municipal storm water NPDES permit for the County of Ventura
(Order No. 94-082, CAS0(~3339). Successful management of the entire watershed needs
coordination among the C~ty of Santa Clarita, the County of Los Angeles, and Ventura
County in developing and implementing the storm water management plan for the
watershed. ¯
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Bases of Waste Dischame

Federal Statutes and

12. Section 402(p) of the federal Clean Water Act (CWA), as amended by the Water Quality Act
of 1987, requires NPDES permits for storm water discharges from MS4s to waters of the
United States. Section 402(p)(3)(B) requires that permits for MS4s: ..... "(i) may be issued
on a system- or jurisdiction-wide basis; (ii) shall include a requirement to effectively prohibit
non-storm water discharges into the storm sewers; and (iii) shall require controls to reduce
the discharge of pollutants to the maximum extent practicable, including management
practices, control technklues and system, design and engineering methods, and such other
provisions as the Administrator or the State determines appropriate for the control of such
pollutants."

13. On November 16, 1990, pursuant to Section 402(p) of the CWA, the USEPA promulgated
40 Code of Federal Regulations (CFR) Part 122.26 which established requirements for
storm water discharges under the NPDES program. The regulations recognize that certain
categories of non-storm water discharges may not be prohibited if they have been

¯ determined to be not =ignirKant sources of pollutants. ..

14. Section 6217(g1 of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA)
requires coastal states with approved coastal zone management programs to address
non-point pollution impacting or threatening coastal water quality. As required by CZARA,
USEPA issued Guidance Specifying Management Measures For Sources of Non-point
Pollution In Coastal Waters, 1993 (EPA-840-B-92-002). The guidance focuses on five major
categories of non-tx)i~ sources that impair or threaten coastal waters nationally: (a)
agricultural runoff; (b} sik’icuitural runoff; (c) urban runoff (including developing and
developed areas); (d) marinas and recreational boating; and (e) hydromodification. This
Order includes management measures for pollution from urban runoff and marinas, thus,
it provides the functiorral equivalence for compliance with CZAR,a, in these two areas.

=tare Statutes and Petm~

15. To facilitate Compliance with federal regulations, in 1992 the State Water Resources Control
Board (State Board) issued two statewide general NPDES permits: one for storm water from
industrial sites [NPDES No. CAS000001, General Industrial Activities ~torm Water Permit

¯ ¯ ,. (GIASP)] and the other for storm water from construction .sites [NPDES No,.CAS00.0.0~.2,.
General Construction Activity Storm Water Permit (GCASP)]. "Industrial Activities, as
defined in 40 CFR § 122.26(b)(14)(i) through (xi), and construction activities with a disturbed
area of five acres or more are required to obtain individual NPDES permits for storm water
discharges, or be covered by these statewide general permits by completing and filing a
Notice of Intent with the State Board.
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16. The State Board adopted ¯ dual annua! fee structure for industrial facilities and construction
sites covered by the two general permits described in Finding 15. Industrial facilities and
construction sites located in jurisdictions with a MS4 permit are subject to a lower annual
fee ($250) than those located in jurisdictions without a MS4 permit ($500). The intent of
the dual fee structure was to allow Permittees to recover the annual fee differential or
portion thereof if necessary to support the MS4 program and also provide some oversight
over these facilities.

17. The State of California is a delegated state under the NPDES program and, as such,
pursuant to Section 510 of the CWA and 40 CFR Part 123.25, may impose more stringent
requirements necessary to imp~ment water quality control plans for the protection of
beneficial uses of receiving water= and/or to prevent nuisance.

18. California Water Code (CWC) Seclion 13263(a) requires that waste discharge requirements
issued by Regional Boards shall implement any relevant water quality control plans that
have been adopted, shall take into consideration the beneficial uses to be protected, the
water quality objectives reasonably required for that purpose, other waste discharges, ..and
the need .to prevent nuisar~e.

Re_oi~nal Board Water Oual~_ CoNxol Plans and Policies

19. The Regional Board adopted a~ updated Water" Quality Control Plan (Basin Plan) for the
Los Angeles Region on June 13, 1994. The Basin Plan specifies the beneficial uses of
receiving waters and contains beth narrative and numerical water quality objectives for the

waters in the County of Los Angeles.receiving

The beneficial uses of water bodies in the County of Los Angeles include: municipal and
domestic supply, agricultural supply, industrial service supply, industrial process supply,
ground water recharge, freshwater replenishment, navigation, hydropower generation, water
contact recreation, non-contact water recreation, ocean commercial and sport fishing, warm
freshwater habitat, cold freshwater habitat, preservation of Areas of Special Biological
Significance, saline water habitat, wildlife habitat, preservation of rare and endangered
species, madne habitat, fish migretio~ fish spawning, and shellfish harvesting.

20. This Regional Board has implemented a Watershed Management Approach to address
water quality protection in the region. The objective of the Watershed Management
Approach is to provide a comprehensive end integrated strategy towards water resource
protection, enhancement, and restoration while balancing economic and environmental
impacts within a hydrologically defined drainage basin or watershed. It emphasizes
cooperative relationships between regulatory agencies, the regulated community,
environmental groups, and other stakeholders in the watershed to achieve the greatest
environmental improvements with the resources available.

21. To implement the Watershed Management Approach, as well as facilitate compliance with
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this Order, the County of Los Angeles is divided into six Watershed Management Areas
(WMAs) as follows:

a. Malibu Creek and Rural Santa Monica Bay WMA
b. Ballona Creek and Urban Santa Mortice Bay WMA
c. Los Angeles River WMA
d. San Gabriel River WMA
e. Dominguez Channel/Los Ar~e~s Harbor WMA
f. Santa Clara River WMA

Attachment A, shows the list of Pe~ under each Watershed Management Area.

22. The SMBRP developed a Bay Restoration Plan to serve as a blueprint for Santa Monica
Bay’s recovery. The Plan recommends actions that the Regional Board should integrate
into the storm water permit, and provides guidance to. the Regional Board for
development of a strong, environmentally-sound storm water program.

23. The Regional Board is the enforcing authority for the two statewide general permits,
described in Finding 15, which regulates discharges from industrial facilities and construction
sites, and all NPDES storm water and non-storm water permits issued by the Regional
Board. However, frequently industrial and construction sites discharge directly into storm
drains and/or flood control facilities owned and operated by the Permittees or located in the

"̄ "jurisdiction of the Permittees. These industrial and construction sites are also.regulated
under local laws and regulations. Therefore, a coordinated effort between the Permittees
and the Regional Board is critical to avoid duplicative regulatory activities and promote
program efficiency.

24. The ROWD submitted by the Permittees inc/udes:

a. Summary of Best Management Practices (BMP) implemented;
b. Storm water management plans tor the six WMAs;
c. Countywide evaluation of exis~g storm water quality data; end
d. Monitoring Program.

ROWD served as partial basis for the development of the Storm Water.Management
Program (SWMP) requirements of th~ Order.

25. A USEPA review of activities conducted by the automotive service sector indicates that
automotive service facilities present a significant potential for the discharge of pollutants in
storm water. A compliance review of municipal pretreatment and resurts to date of stOrm
water inspection programs in California confirm the USEPA findings.
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26. Studies demonstrate that parking lots and gasoline stations are significant sources of
pollutants in storm water (Urban Storm Water Toxic Pol/ution, Assessment, Sources, Pitt
et.al. V. 67; Results of Retai/ Gas Out/et & Commercial Parking Lot Storm Water Runoff
Study, Western States Petroleum Association and American Institute, 1994; Guidance
Specifying Management Measures for Sources of Non-point Po/lution in Coastal Water,
USEPA, # 840-B-92-002, 1993).

27. A compliance review of restaurants and sim~r food handling facilities by municipal
pretreatment and storm water inspection programs in Los Angeles County and the
experience of other California MS4s programs indicate that food waste, oil and
chemicals, and wash waters are sometimes discharged into the storm drain system.

Ob!ectives and Reouirements of this

28. The intent of this Order is to attain and protect the beneficial uses of receiving waters in the
County of Los Angeles. This Order, therefore, includes narrative Receiving Water

-- Limitations that require storm wa~er discharges-neither cause rio atione of~water ~lua..l~ty
objectives, cause a condition of nuisance, nor cause water quality impairment in the
receiving waters.

To meet the Receiving Water Limitations, this OKler requires the implementation of BMP=
to reduce pollutants in storm water to the maximum extent practicable with a monitoring
program to assess compliance.

22. The Regional Board finds that the unique aspects of the regulation of the storm water
:’discharges .through. municipal storm sewer systems, including intermittent discharges.,

difficulties in monitoring and limRed physical control over the discharge, will require
adequate time to implement and evaluate the effectiveness of best management practices
and to determine whether they will adequately protect the receiving water. Therefore, this
Order includes a procedure for determining whether storm water discharges are causing
continuing and recurring exceedances of receiving water limitations and for evaluating
whether the storm water management program must be revised. The Permittees will be in
compliance with the Receiving Water Limitations so long as they comply with that
procedure.

30. This Order designates the County of Los Angeles as the Principal Permittee. ’The Principal
Permittee will coordinate and facilitate activities necessary to comply with the requirements
of this Order, but is not responsible for insuring compliance of any individual permittee.

31. Each Permittee is responsible for the implementation of the appropriate storm water
management program developed pursuant to the requirements of this Order, and not for
the implementation of the provisions applicable to the Principal Permittee or other
Permittees. Each Permittee need only to comply with the requirements of this Order
applicable to discharges originating from within its boundaries and over which it is required
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to have regulatory control.

32. In the ROWD, the Permittees proposed the formation of a countywide Executive Advilory
Committee (EAC), and a Watershed Management Committee (WMC) for each of the WMA=.
The EAC and the six WMCs are now functional.

The EAC’s main role is to facilitate programs within each watershed an~ to enhance
consistency among all of the programs. Similar to the Principal Permittee, the EAC are not
responsible for insuring compliance of any individual permittee with the requirement= of thil
Order.

The WMCs, as required in this Order, will provide the leadership framework to fadlitate
development of the Watershed Management Area Plans and foster cooperation among
Permittees.

33. The USEPA issued a guidance manual for submittal of a Part II application for MS4$
(Guidance Manual ~or the Preparation of Part of the NPDES Applications for Discharges
from Municipal Separate Storm Sewer Systems, USEPA # 833-B-92-002, 1992). The
manual provides the components of a municipal storm water program that will meet the
requirements of 40 CFR Part 122.26.

34. The SWMP required in this Order builds upon the foundation established in Order No. 90-
079, consists of the components recommended in the USEPA guidance manual, and was
developed with the cooperation of representatives from the regulated community and
environmental groups. The SWMP includes requirements with compliance dates to provide

,. -. ,. specificity-and certainty of expectations. It also includes provisions that promote customize~.
initiatives, both on a countywide and watershed basis, in developing and implementing cost-
effective measures to minimize discharge of pollutants to the receiving water. The various
components of the SWM P, taken as a whole rather than individually, are expected to reduce
pollutants in storm water and urban runoff to the maximum extent practicable. "

35. The main focus of the SWMP is pollution prevention through education, public outreach,
planning, and implementation of BMPs. Successful implementation of the provisions of the
SWMP will require cooperation and coordination of all public agencies in each Permittees’
organization, among Permittees, and the regulated community. To minimize cost, the
Permittees are encouraged to utilize their existing organizational framework to implement
the various activities required in this Order.

36. As required in Order No. 90-079 and pursuant to 40 CFR Part 122.26(d)(2)(i), this Order
requires Permittees to demonstrate that they possess the legal authority to implement and
enforce the storm water programs within their respective jurisdiction. This legal authority
may be in the form of ordinances, permits, contracts or similar means. If Permittees decide
that the legal authority would be through ordinances, Permittees are encouraged to develop
a model ordinance for them to adopt to minimize cost and promote countywide consistency.
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37. Order 90-079 required the development and implementation of BMPs to minimize pollutants
in storm water. In 1993, the Regional Board approved 13 baseline BMPs to facilitate the
implementation of countywide minimum requirements, to en¢ourege countywide consistency,
and provide a minimum measure of progress. These BMPs were selected from Permittees’
MS4 programs. Twelve of these 13 BMPs have been incorporated into this Order: a) Catch
basin labeling; b) Public illicit discharges reporting; c) Construction storm water ordinance;
d) Public education and outreach; e) Catch basin cleanout; t’) Roadside trash receptacles;
g) Street sweeping; h) Proper disposal of litter, lawn clippings, pet feces; i) Removal of dirt,
rubbish and debris at homes and businesses; i) Oil, glass, and plastics recycling; k) Proper

¯ disposal of household hazardous wastes; and I) Proper water use and conservation.. The
thirteenth BMP (inspections of vehicle repair shops, vehicle body shops, vehicle parts end
accessories, gasoline stations, and restaurants) has been changed to educational site visits.

38. Each Permittee owns/operates facilities and~or enters into contracts with outside parties to
carry out activities within its jurisdiction that may impact storm water quality. Each
Permittee, under this Order is required to implement BMPs to reduce pollutant discharges
from these activities/facilities.

~ 39. -" This Order provides the flexibility for the Permittees to peti’,k)n the Regional Board Executive
Officer to substitute a BMP or requirement under the SWMP with an alternative BMP, if they
can provide information and documentation on the effectiveness of the alternative, equal to
or greater than the prescribed BMP in meeting the objectives of this Order.

Enforcement Actions under the Existin~ Order

-.40. Pursuant to CWA-SectionrS05, -the Natural Resources Defense Council (NRDC) filed, a
lawsuit with the Federal District Court, Central District of Califomia, against Caltrans and
some other Permittees for noncompliance with the requirements of Order No. 90-079. The
court ruled in NRDC vs. Caltrans (C.D. Cal. 1994) that the Director of Caltrans has not
substantially complied with Order No. 90-079. In the ru;ing, the Court stated that in order
to reduce pollutants to the maximum extent practicable, a Permittee must evaluate and
implement all applicable BMPs, except where: a) other effective BMPs will achieve greater
or substantially similar pollution control benefits; b) the BMP is not technically feasible; or
c) the cost of BMP implementation greatly outweighs the pollution control benefits.

In the lawsuits against the other Permittees, negotiated settlements were reached and
entered in court which require the defendants to implement storm water pollution control
measures or conduct storm water monitoring.

41. The Regional Board will provide the Principal Perm~ee with an updated list of NPDES
permits on a quarterly basis through the Regional Board’s electronic bulletin board which
may be accessed at (213) 266-7663, or other available methods, for use by each Permittee
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to identify permitted sotxce= of active non-storm water discharges into the MS4.

42. This action to adopt and issue waste discharge requirements and ¯ NPDES permit is
exempt from the provisions of the California Environmental Quality Act; Chapter 3
(commencing with Section 21100) of Division 13 of the Public Resources Code in
accordance with Section 13389 of the California Water Code.

43. The Regional Board will notify Interested agencies and interested persons of the availability
of reports, plans, and/or schedules of implementation submitted pursuant to the
requirements of this Order. The Regiona.I Board will consider comments prior to taking any
action on the submitted documents as provided for in this Order.

44. This Order may be modified or alternatively revoked or reissued prior to its expiration date,
in accordance with the procedural requirements of the federal NPDES program, and the
California Water Code and Title 23 of the California Code of Regulations for the issuance
of waste discharge requirements.                                      ¯

45. The Regional Board staff so, cited comments on early drafts of this Order from Permittees,
interested agencies, and interested persons. In addition, Regional Board staff met with
representatives from Permittees, business associations, environmental groups, and other
interested persons to discuss permit requirements and resolve critical issues. Regional
Board staff also solicited feedback from the SMBRP Oversight Committee on early drafts
of the Order, and attended Permittee watershed meetings, made presentations to

concerns.g°vemment officials, and conducted and/or participated in public workshops to hear

The Regional Board has notified Permittees, interested agencies, and interested persons of its
intent to prescribe waste discharge requirements and an MS4 NPDES permit for storm water
discharges and has provided them with an opportunity for a public hearing and an opportunity to
submit their written views and recommendations.

The Board, in a public hearing, heard and considered all comments pertaining to the tentative
waste discharge requirements. This order shall serve as e National Pollutant Discharge
Elimination System (NPDES) Permit pursuant to Section 402 of the federal Clean Water ACt, or
amendments thereto, and shall take effect at the end of 15 days from the date of its adoption,
provided the Regional Administrator of the U.S. Environmental Protection Agency, Region IX, has
no objections.

IT IS HEREBY ORDERED that the County of Los Angeles and the Cities of Agoura Hills,
Alhambra, Arcadia, Adesia. Azusa, Baldwin Park, Bell, Bellflower, Bell Gardens, Beverly Hills,
Bradbury, Burbank, Calabasas, Carson, Cerritos, Claremont, Commerce, Compton, Covina,
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Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo, Gardena, Glendale,
Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills; Huntington Park,
Industry, Inglewood, Irwindale, La Cahada Flintridge, La Habra Heights, Lakewood, La Mirada,
La Puente, La Veme, Lawndale, Lomita, Long Beach, Los Angeles, Lynwood, Malibu, Manhattan
Beach, Maywood, Monrovia, Montebello, Monterey Park, Norwalk, Palos Verdes Estates,
Paramount, Pasadena, Pico Rivera, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling
Hills, Rolling Hills Estates, Rosemead, San Dimas, San Femando, San Gabriel, San Marino,
Santa Clarita, Santa Fe Springs, Santa Monica, Sierra Madre, Signal Hill, South El Monte, South
Gate, South Pasadena, Temple City, Torrance, Vernon, Walnut, West Covina, West Hollywood,
Westlake Village, and Whittier, in order to meet the provisions contained in Division 7 of the
California Water Code and regulations adopted thereunder, and the provisions of the Clean Water
Act, as amended, and regulations and guidelines adopted thereunder, shall comply with the
following for the areas within their boundaries and subject to their regulatory jurisdiction, In the
County of Los Angele=.

I. Discharge Pmhibitkm 1"~ ’

Each Permittee shall, ~ its jurisdiction, effectively prohibit non-storm water.
, L~,’ ) discharges into the municipal separate storm sewer system (MS4) and watercourses,

except where such discharges are:

A. In compliance with a separate individual or general NPDES permit; or
T U

B. Identified and i~ compliance with Part 3, Item II.C (illicit Connections/Discharges: nNon-storm Water Discharges), of this Order; or U
C. Discharges originating from federal, state or other facilities which thePermittee

is preernpted from regulating.
T

Compliance with this Order through timely development and implementation of
programs described heroin shall constitute compliance with this prohibition.

1
II. Receiving Water Umllatioz~

The receiving water limitations are based on the water quality objectives and water V
quality standards applicable to receiving waters in Los Angeles County contained in
the Basin Plan (Water Quality Control Plan, Los Angeles Region: Basin Plan for the
Coastal Watersheds of Los Angeles and Ventura Counties, California Regional Water
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Quality Control Board, Los Angeles Region, Monterey Park, 1994) and amendments
thereto. A Permittee will not be in violation of the Receiving Water Limitations so long
as they are in compliance with the Storm Water Management Program Requirements
set forth in this Order, and the provisions in Part 1.ll.B.

A. The discharge of storm water or non-storm water from a munidpal separate
storm sewer system (MS4) for which the Permittee is responsible under the
terms of this Order shall not cause the following conditions to continue or recur
in receiving waters:

1. Presence of total and fecal coliforms at levels that adversely affect
beneficial uses;

2. Presence of oil, grease, wax or other materials at levels that form a visible
film or coating on the water surface, on objects in the water, or at the
ocean/stream bottom that create nuisance or adversely affect beneficial
uses;

3. Presence of floating materials or suspended materials (including solids,
liquids, foams, and scum) that create nuisance or adversely affect
beneficial use,;

_                   4. Deposition of materials that cause’nuisance or adversely affect beneficial

Presence of undesirable coloration or discoloration that creates nuisance
or adversely affect beneficial uses;

6. Promote objectionable aquatic growth such as algae and slime to the A
extent that cause nuisance or adversely affect beneficial uses;

7. Toxic substances to be present in concentrations that are toxic to, or that
produce detrimental physiological responses in human, plant, animal, or
aquatic life;

or odor-producing substances at levels that impart8. Presence Of taste
undesirable tastes or odor to fish flesh or other edible aquatic resources,
cause nuisance, or adversely affect beneficial uses; and,

9. Changes in temperature and turbidity to the extent that result in nuisance
o;" adverse effect on beneficial uses.
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. ~ B. If the Executive Officer determines that a continuing or recurring exceed¯rice of
the receiving water limitations has been caused by discharges authorized under
this Order, the following steps shall be taken:

1. The Executive ~ w~ evaluate the adequacy of the Permitteel’
implementation of the Storm Water Management Program (SWMP)
required in this Order based on the Permittees’ submitted reports arKI other
relevant information. The Executive Officer will determine if implamentalk~
of the SWMP has a reasonable likelihood of preventing future
of receiving water limitations. If the Executive Offer makes
determination, the Permittees shall continue implementing the approved
program.

2. If the Executive Officer determines that implementation of the SWMP will
not have ¯ reasonable likelihood of preventing future exceedan~s of
receiving water limitations, the Permittees shall, upon notice from the
Executive Officer, do the Iolowing:

Ofr¢~ may require the Permittees to submit a relxxlThe Executive
that includes an evaluation of the relative contribution of the storm
water discharges to the exceedance of the receiving water limitation.
The report shall address the persistence and the causes of the

, ~ exceedance, and the technical and economic feasibility of control
_ ,., actions by the Pe~s to reduce or eliminate the exceed¯rice;

b. ’ The Executive Off’K:er may require the Permittees to submit ¯ report
reviewing the SWMP to determine whether it should be revised so
that there will be ¯ reasonable likelihood of preventing future
exceedances of receiving water limitations, or whether revisions to
achieve compliance with receiving water limitations ere technically or
economically feasible. If the report recommends revision of the
SWMP, the repod shall include a work plan to revise the plan so that
it will have a reasonable likelihood of preventing future exceed¯noes
of receiving water limitations. If the report concludes that no
revisions are necessan] to achieve compliance with receiving watm"
limitations, the repod shall explain how implementation of the SWMP
will achieve compliance. If the report determines that revisior~s to
achieve compliance with receiving water limitations are technically or
economically infeasilde, the Permittees shall continue to comply with
the SWMP, shall fully document this determination, and shall make
recommendations for actions to achieve compliance, including, for
example, commencement of ¯ total maximum daily load report or
revision of the Basin Plan or mitigation projects to protect beneficial
uses, and identification of funding sources for such actions; and,
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c. The Permittees shall implement the work plan end revised SWMP as ()
approved by the Executive Officer.

3. The Executive Of~cer shall review and approve or disapprove the report~
required under Receiving Water Limitation ll.B. The rel~. rta may be.
submitted as p~rt of the next Annual Report, or at some other time
designated by the Executive Officer. Provided the Permittee has complied
with the procedures set forth in Receiving Water Limitation ll.B. the
Permittee does not have to repeat the procedures for continuing
exceedances of the same water quality objective. As appropriate, any
determination under ll.B. or revisions to the Permittee’s program may be /
considered by the Regional Board in a public hearing.

Part 2. STORM WATER MANAGEMENT PROGRAM REQUIREMENTS : :.-. ~,.-;... :.,~,..-~;.-.:.

The objective of the Storm Water Management Program requirements prescribed in,B. |                .

this Order is to reduce pollutants in discharges to the maximum extent practicable in "~-’q.
order to attain the water quality objective and protect the beneficial uses of receiving~j n
waters in Los Angeles County. Each Permittee shall implement within its jurisdiction Uthe Storm Water Management Program requirements of this Order and those of the "~T
Countywide Storm Water Management Plan (CSWMP) or Watershed Management.L~
Area Plan (WMAP) that will be developed pursuant to this Order. U
The CSWMP is the unified plan consisting of programs developed under the Storm
Water Management Program Requirements of this Order.

UThe WMAP is the comprehensive implementation plan for a specific Watershed A
Management Area (WMA) based on the requirements of this Order, the CSWMP, and
any other applicable actions that address pollutants of concern and other water quality T
issues unique to that WMA toward the obiective of reducing pollutants in discharges
to the maximum extent practicable. Upon approval by the Executive Officer, the
VVMAP will supersede the CSVVMP. I

v
E
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I. Program Management

Table 1 shows the summary of program management requirements and their
corresponding compliance dates.

Program Management Requirements and Compliance Dates

~ (Mm~tha f~m
Permit Permlte Pennitte O~ler

Requirement ~tion ¯ e= Adoption)

Prepare budge! I.D.1 ¯
summary fom~|t

Submit annual budget I.D.2 ¯ 60 �lay’l, after
luminary to Prk~ipal budget
Permittee adoption

Demonstrate legal I.E.2 ¯ 120
authority

A. Resoonsibilities of Principal Permiffee

The County of Los Angeles is hereby designated as the Principal Permittee, and
as such shall:

1. Coordinate permit activities among permittees and act as liaison between
Permittees and the Regional Board on general permit issues;

2. Provide personnel and fiscal resources for the development and update the
CSWMP and WMAPs and components there,

Convene the Ware,shed Ma,,ge ent Co ,,=ees  Cs) constituted
pursuant to Part 2. I.C upon designation of representatives thereof;

4" Pr°vide technical andadministrativesUpp°d f°r committeesthat will be 1organized to implement this Order;,

6. Provide personnel and fiscal resources for the preparation and submittal
to the Regional Board of annual reports, and summaries of other reports
required under this Order;
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7. Comply with the "Responsibilities of the Permittees" in Part 2,I.B; end

8. Submit to the Regional Board the CSWMP upon completion of the
development of all programs under the SWMP requirements.

B. Resoonsibilities of the Permittee-~

Each Permittee shall:

1. Comply with the requirements of SWMP and CSWMP and amendments
thereof;

2. Coordinate among its internal departments and agencies, as appropriate,
to facilitate the implementation of the requirements of this Order applicable
to such Permittee in an efficient and cost-effeclive manner;,

3. Participate in the development and, if necessary, the update of the
CSWMP;

4. Submit in a timely manner to the Principal Pennittee an annual report on
its implementation of the SWMP and CSWMP;       "

5. Appoint a technically knowledgeable representative to the appropriate

6. Participate in the development of the WMAP for its respective watershed
management area through its WMC, and shall implement said WMAP upon
approval by the Executive Officer; end

7. Work with other agencies, to the extent necessary, and report to the
Regional Board on recommendations to resolve any conflicts identified
between the provisions of this Order and the requirements of other
regulatory agencies, if they deem it necessary.

C. Watershed Manapement Committees (VVMC$)

1. Each WMC shall be comprised of a voting representative from each
Permittee in the WMA;

2. The WMC’s chair and secretary shall be chosen by the WMC. In the
absence of volunteer Permittee(s) for the positions, the Principal Permittee
shall assume those roles, until the WMC chooses members of the
committee to the positions;

3. Each WMC shall:
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~,~ a. Facilitate cooperation and exchange among Permittees;

b. Establish goals and objectives for the WMA;

c. Pdoritize pollution �ontrol effort=;

d. Participate in the development of the WMAP for its respective WMA
after the CSWMP is completed;

e. Assess the effectiveness of, prepare revisions for, and recommend
appropriate changes to the CSWMP and the WMAP;

f. Coordinate and facilitate the submittal of completed reporting forms
to the Principal Permittee for report integration, and assist in the
preparation of Annual Reports by the Principal Permittee on permit
activities within the WMA for submittal to the Regional Board;

g. Identify, as part of the industrial/commercial Source Identification
additional SIC industrial/commercial groups selected asprogram,

priorities to be included in the database described in the Public
Education, Part 2.V.B.2.a.8. The following criteria shall be
considered in the identification process:

_ , i. Extent of exposure of the industrial/commercial activity to storm
~’ water;

ii. Types and quality of non-storm water discharges;

iii. Similarity of industrial/commercial activity to industrial activity
regulated under the USEPA Phase 1 facilities;

iv. Types of chemicals and wastes generated that can contaminate
storm water;

..-- : -. ¯ ¯ ~ v..- "Existence of duplicate regulatory programs with .other agencies
that emphasize waste management and minimize exposure of
the industrial/commercial activity to storm water;

vi. Number of facilities in the WMA;

vii. Professional understanding of the industrial/commercial sector’s
waste management practices;

viii. Experience of local agency industrial inspection programs; and
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ix. Any other information that indicates a significant potential for
�ontamination of storm water.

D.

1. The Principal Permitlee, in consultation with the Permittees, shall prepare
a budget summary format not later than3 months from the ad0_Dtion of this
Order for use by each Permittee to report resources available to implement
the SWMP.

2. Each Permittee shall submit to the Principal Permittee a summary of
resources dedicated for storm water program implementation, not later than
60 days after budget adoption by the Permittee’s elected local goveming
body. A Permittee may provide all necessary data in an alternate format
which includes the same information unless directed otherwise by the
Executive Officer.

1. Pursuant to the time frame set forth in E.2, each Permittee shall
demonstrate that it possesses legal authority necessary to control
discharges to and from those portions of the MS4 over which it has
jurisdiction so as to comply with this Order. This legal authority may be
demonstrated by either a single ordinance or a single guidance document
containing all the applicable statutes, ordinances, permits, contracts, orders
or agreements which govern a Permittee’s storm water management
activities, as required by 40 CFR 122.26(d)(2)(i).

Each Permittee shall either individually or collectively possess the legal
authority to:

a. Control the contribution of pollutants to the MS4 by storm water
discharges associated with industrial activity and the quality of storm
water discharged from sites of industrial activity, through the following
prohibitions and requirements:

i. Prohibit the discharge of untreated wash waters to the MS4
when gas stations, auto repair garages, or similar use facilities
are cleaned;

ii. Prohibit the discharge of untreated wastewater to the MS4 from
mobile auto washing, steam cleaning, mobile carpet cleaning,
and other such mobile commercial and industrial operations;
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iii. Prohibit to the maximum extent practicable, discharges to the
MS4 from areas where repair of machinery and equipment,
including motor vehicles, which are visibly leaking oil, fluid or
antifreeze is undertaken;

iv. Prohibit discharges to the MS4 from storage areas of materials
containing grease, oil, or other hazardous substances (e.g.,
motor vehicle parts), and unsealed receptacles containing
hazardous materials;

v. Prohibit discharges of swimming pool filter backwash to the
MS4;

vi. Prohibit washing toxic materials from paved or unpaved areas
which results in a discharge to the MS4;

vii. Prohibit washing impervious surfaces in industrial/commercial
areas which results in a discharge to the MS4, unless
specifically required by State or local health and safety codes
or permitted under a separate NPDES permit;

viii. Prohibit the washing out of concrete trucks into storm drains;

ix. Require regular sweeping or other equally effective measures
to remove debris from industrial/commercial motor vehicle
parking lots with more than twenty-five parking spaces that are
located in areas potentially exposed to storm water;

x. Require placement of machinery or equipment that is to be
repaired or maintained in areas susceptible to or exposed to
storm water, in a manner where leaks, spills and other
maintenance related pollutants are not discharged to the MS4;

i b. Prohibit illicit discharges and illicit connections to the MS4 end require
removal of illicit connections.

c. Control the discharge of spills and the dumping or disposal of
materials other than storm water to the MS4 through the following
prohibitions or requirement=:

i. Prohibit littering;

ii. Prohibit the disposal of leaves, dirt, or other landscape debris
into a storm drain;
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iii. Prohibit the use of any pesticide, fungicide, or herbicide, the
use of which is prohibiled by the USEPA or the California
Department of Pesticide Regulation;

iv. Require proper disposal of food wastes by the food service and
food distribution industry;

v. Require disposal of hazardous wastes at appropriate disposal
sites and not in trash containers used for municipal trash
disposal; and

vi. Require removal and proper disposal of all fuel and chemical
residue, a~imal waste, garbage, batteries, or other types of
potentially harmful materials which are located in areas
susceptible to, or exposed to, storm water.

d.. Control, through interagency or inter-jurisdictional agreement~ among
Permittees or any other alternative means, the discharge of pollutarits
from one portion of the MS4 to another.

e. Require compliance with conditions in ordinances, permits, contracts,
_ or orders.

f. Conduct inspection, surveillance, and/or monitoring procedures
-necessary to determine compliance or noncompliance with permit

~ :conditions including the prohibition on illicit discharges to the MS4. -

2. Each Permittee shall:

a. Provide to the Principal Permittee for submittal to the Regional Board
not later than 120 days after the adoption of this Order copies of
ordinances, regulations, and other legal documents establishing legal
authority, or in the alternative:

i. A statement by its representative legal counsel that the
Permittee has obtained all necessary legal authority to comply
with this Order, referencing that legal authority with specificity;
and/or

ii. If Part 2.I.E.2.a.i. is only partially fulfilled, a timely schedule for
obtaining adequate legal authority to comply with this Order,
enumerating, with specificity, the legal authority that remains to
be obtained.
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b. Exercise full legal authority within its jurisdiction to require compliance
with this Order, the CSWMP, and/or the WMAPI.

F. Bg~t Mana_oement Practice ~BMP~ or Reo~uirement Substitution/Eliminatier~

A Permittee may petition the Regional Board to:

1. Substitute any BMP or requirement identified in this Order, the CSWMP,
or the WMAP, if the Permittee can document that the proposed alternative
BMP:

a. will meet the objective of the odginal BMP or Order requirement to
achieve a similar or greater reduction in storm water pollutants; and

b. will be implemen~ed within a similar period of time.

2. Eliminate any BMP or requirement identified in this Order, the CSWMP,
and/or the WMAP, if it can document that:

The BMP is not technically feasible and no substitute is available;a.

b. The cost of implementation outweighs the pollution control benef’~s;

c. The BMP is not applicable in the Permittee’s jurisdiction.

The Executive Officer may approve or disapprove the petition inao:xxdmoe ~
Part 2.I.G and I.H.

G. Administrative R.vi.w

The administrative review process formalizes the procedure for review and
acceptance of reports and documents submitted to the Regional Board under

i this Order. In addition, it provides a method to resolve any differences in
compliance expectations between the Regional Board and Permittees, pdor to
initiating enforcement action.

1. Storm water program documents, including progress reports, guidelines
checklists, BMPs, databases, program summaries, and implementation and
compliance schedules, developed by a Permittee under the provisions of
this Order shall be submi~ed to the Regional Board. The Executive Officer
will notify the Perm~ttee and the Principal Permittee of the results of the
review and approval or disapproval within 120 days. If the Executive
Officer has not responded within 120 days following submittal, the
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Permittee shall implement program components as submitted. However,
the Executive Officer may thereafter require modificat.ions to the program
consistent with this Order.

2. Documents that requireformal Regional Board approval will undergo public
review and comment before Board consideration at a public meeting. If the
Executive Officer determines that ¯ Permittee’s storm water program il. .,
insufficient to meet the provisions of this Order. the Executive Officer shall "
send a "Notice of Intent to Meet and Confer (NIMC)" to the Permittee, with
specific information in support of the determination. The NIMC shall
include a time frame by which the Permittee must meet with Regional .,~
Board staff.

"rhe Permittee, upon receipt of a NIMC, shall meet and confer with
Regional Board staff to demonstrate that the Permittee’s program i=

¯ sufficient to meet the requirements of this Order; and, if not, seek
clarification on the steps to be taken to completely meet the
provisions of this Order. The meet and confer pedod will conclude
with either a notice of program sufficiency to the Permittee, or the
submittal to and acceptance by the Executive Officer of a written ’j. ~’~
"Storm Water Program Compliance Amendment (SPCA)" which shall ninclude implementation deadlines. The Executive Officer may "~.
terminate the meet and confer period alter a reasonable period due~ U
to a lack of progress on issues and may order submittal of the SPCA
by a specified date. Failure to submit an acceptable SPCA by the ’~’r Uspecified date shall constitute a violation of this Order.

b. The Executive Officer will approve or re~ecl the submitted SPCA or" T
an amended SPCA within 120 days, Rejection of a SPCA by the
Executive Officer shall state the reasons for the failure to approve the U
SPCA. A Permittee that receives, rejection of .n SPCA shall have
sixty (60) days to remedy the specif’~d deficiency and resubmit the
SPCA. If the Executive Officer has not responded within 120 days
following submittal of an SPCA, the Permittee shall implement the
SPCA as submitted.

c. The Permittee shall comply with the terms of the SPCA. The T 3
Permittee shall submit reports to the Executive Officer on progress
made under the SPCA. The frequency of progress report submittal ....~ nshall be quarterly unless otherwise prescribed by’the ExecutiveV

UOfficer. Failure to comply with the terms and conditions of the SPCA
shall constitute a violation of this Order and ahall be cause for
enforcement action by the Regional Board.
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1. The Principal Permlttee shall maintain a current mailing list of interested
parties, organizedbyWMAs, for distribution of documents that require the ~
Regional Board’s approval. The Regional Board will provide the Principal
Permittee with the initial list of interested parties.

2. The Principal Permittee shall distribute for public comment the initial
CSWMP, WMAPs, and other storm water program requirements that are
submitted to the Executive Officer for approval. Interested parties wishing "/
to have their comments considered prior to Regional Board action on these
documents must submit their comments in writing to the Regional Board
not later than 45 days after the Principal Permittee has made the document
available to the public which will also be the date of submittal to the
Regional Board. This 45 days comment period is part of the 120 day
review period for documents submitted for Executive Officer’s approval.

E n

A ,

v l

23 5/23196

R0028257

!



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX CAS614001

V

II. Illicit Connections and tfllclt Discharges

Table 2 shows the summa~( of requirements under this section and their
corresponding compliance d~te~.

/"
Table 2

Illicit Connections and Discharges Requirements and Compliance Dat6s

Perr~ Pdnd~el Compliance Date
SecUon Fmmil~ (Months from O~er

Requirement Permittees Adoption)

Develop model illicit �oflnec~ion ¯
elimination program 14.A.1 8 months

Implement illicit �onnec~kxt ¯ 4 months Ifter EO* approval
elimination program II.A2 of model

Develop model illicit dischlrge ¯
elimination program II.B.1 8 months

Implement illicit discherge ¯ 4 months after EO" approve| ’
elimination program ILe.2 of model

¯ Wdhtn 12 months from EO" ,,~
Conduct e study of munk:lpll (City of Los date of detam~irmtlon

__ Itreet end ik~ewslk wishing II.C.3 Angeles))

Implement non-,term water ¯ N n
management program BMPs .C.3 3 months

Develop standard program for ¯

T npublic reporting of illicit discharges
end illicit dispcesl prectices II.D.1 $ months

Implement standard program to ¯ 4 months after EO" approval    ,~ U
facilitate public reporting of ,licit of standlrd program
discharges and illicit disposal II.D.2
practices

Develop standard progrlm for ¯ /
reporting hazardous substances II.D.3 8 months

¯ 4 months after EO" epprovll ¯
Implement stindsrd program for of standard program
reporting h~zsrdous substances ll.D.4
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01. The Principal Permittee, in consultation with the Perm~ees, shall develop
a countywide model program for elimination of illicit connections to the MS4 T
not later than 8 months after adootion of this Order. The program shall
include, at a minimum:

a. Standardized storm drain inspection procedures, and illicit connection
identification and elimination procedures;

b. Methods to pfioritize potential problem areas, including, but not
limited to old com.mercial/industrial areas, and areas with heavy
industry listed under subchapter N of 40 CFR Parts 405 - 471;

c. Methods to utilize results of field screening activities, and other
appropriate information;

d. ’ Standardized record keeping to document illicit connections; and ~ .....

e. Enforcement procedures to terminate illicit connections.

E2. Each Permittee, based on the countywide model program, shall develop Uand implement as appropriate a program to identify and eliminate illicit "~-r        __
connections to the maximum extent practicable, not later than 4 months
after the approval of the model program by the Executive Officer. Such

- programs shall include storm drain inspection schedules for illicit
connections.

T

The pdmary responsibility for cleanup and removal of illicit discharges of
pollutants to the MS4 shall be with the owner/operator of the discharging facility T
or site. Nothing in this Order shall be iPterpreted to limit or in any way prevent
action by a Permittee against the party responsible for the illicit discharge.

1. The Principal Permittee, in consultation with the Permittees, shall develop
a countywide model illicit discharges elimination program not later than 8
months after adoption of this Order. The program shall include, at a "~7’
minimum:

a. Standardized enforcement procedures, including administrative and
judicial, to eliminate illicit discharges;.

b. Standardized procedures for investigation, containment and cleanup

25 5/23196

R0028259



Los Angeles County Municipal Storm Water Permit
Order No, g6-XXX CAS614001

for spills, which include a procedure to ensure that sewage treated
with disinfection agents will not be discharged into the storm drain
system to the extent practicable;

c. Pdoritization of problem areas of illicit disposal where inspection,
cleanup, and enforcement are necessary to prevent the.discharge of
contaminants;

d. Standardized surveillance program to detect illicit discharges;

e. Standardized procedures to educate inspectors, maintenance
workers, and other field staff to notice illicit discharges dudng the
course of their �ally activities, and report such occurrences;

f. Standardized record keeping system to document illicit discharges;

g. Standardized enforcement procedures to eliminate illicit discharges
and

h. Industrial/commercial education and outreach materials to inform
businesses about the problem of illicit dischargesldumping and proper
discharge/disposal practices.

2. Each Permittee shall, based on the countywide model program, not later
than four months a~er approval of the model program by the Executive

’ ";- .~Officer,’develop and implement, as appropriate, a program to identify and
eliminate illicit discharges.

C. I~lon-Storm Water Dischar_oes

Non-storm water discharges in compliance w~th a separate NPDES permit/Waste
Discharge Requirements (WDR) or granted a discharge exemption by the
Regional Board or the State Water Resources Control Board are not prohibited
under this Order. ¯

1. Exempted Discharges

The following non-storm water discharges need not be prohibited:

a. Flows from riparian habitats or wetlands;
b. Diverted stream flows;
c. Springs;

¯ d. Rising ground waters;
e. Uncontaminated groundwater infiltration; and
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f. Discharges or flows from emergency fire fighting activities.

The Executive Officer, upon presentation of evidence in accordance with
Part 2.11,C.4. may include other categories of non-storm water discharges
under this subsection.

2. Conditionally Exempted Discharges

The following non-storm water discharges need not be, prohibited.
However, if they are identified by either a Permittee or the Executive
Officer as being significant sources of pollutants to receiving waters, then
appropriate BMPs to minimize the adverse impacts of these sources shall
be developed and implemented under the CSWMP or the WMAPI:

a. Landscape irrigation;
b. Water line flushing;
c, Potable water sources provided the discharges ar.e ma.naged, in
¯ " ~ ~accordance with the Industry-wide Standard Pollution Prevention

Practices developed by the American Water Works Association,
California-Nevada Se~on, or equivalent document; and in-~
compliance with any requirements established by the Permittee(s);

d. Foundation drains;
e. Footing Drains;
f. Air conditioning condensate;
g. Irrigation water;
h. Lawn watering;
i. Water from crawl space pumps;
j. Dechlorinated swimming pool discharges; and
k, Individual residential car washing;
I. Street washing

The Executive Officer, upon presentation of evidence in accordance with
Part 2.11.C.4. may include other categories of non-storm water discharges
under this subsection.

3. Designated Discharges

Municipal street washing and sidewalk washing discharges have been
determined by the Regional Board to be sources of pollutants of concern.
The City of Los Angeles will conduct a study to characterize municipal
street washing and sidewalk washing, assess the impacts of such
activities, and recommend appropriate BMPs to control any adverse
impact. The City of Los Angeles will submit its recommendations to the
Regional Board not later than one year from adoption of this Order.
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The Executive Officer will determine w~thin three months of the City of Los
Angeles submittal which BMPs the Permittees shall implement. The V

Permittees will have three months from the date of the Executive Officer
decision to implement the BMPs where applicable.

The Executive Officer, upon presentation of evidence, may include other.
categories of non-storm water discharges under this subsedion.

4. Procedures for Exemption

A Permittee may identify and describe additional categories of non.storm 1
water discharges to be considered by the Executive Officer for exemption
from the Discharge Prohibitions. The criteria to be considered for a
request for exemption are:

a. Documentation that the discharge are not significant sources of
.... pollutants .to receiving-waters, or do not cause impairment of

beneficial uses of receiving waters;

b. Special circumstances that have been defined in which the "~
discharges have been found not to be sources of pollutants to, or doj~ U
not cause impairment of beneficial uses of receiving waters;

c. Specific BMPs, where determined feasible, that have been identified .L~
to reduce pollutants in discharges to the maximum extent practicable

.... and minimize adverse impacts of such sources, with an
implementation schedule; or.~.

Ud. Established procedures to ensure BMP implementation., including an .~
implementation schedule, performance standards, monitoring and~
record keeping.

The exemption request for additional non-storm water discharges may be
submitted, upon beginning with the first Annual Report, The exemption becomes
effective approval by the Executive Officer.                     ¯

D.

1. The Princlpa~ Permittee, in consultation with the Permittees, shall develop
a countywide standard program to promote, publicize, and facilitate public
reporting of illicit discharges and illicit disposal practices not later than8
months after adoption of this Order. The program may include, but not be¯limited to:
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a. A system to receive incoming complaint~;

b. A communication network to link Perm~ees so that action can be
coordinated and complaints can be investigated promptly; and

c. A system to notify the complainant of any action taken, if appropriate.

2. Each Permittee shall Implement the countywide illicit discharges and illicit
disposal reporting program not later than four months after the approval by
the Executive Officer.

3. The Principal Permittee, in consultation with the Permittees, shall develop
a countywide program not later than 8 months afleradootion of this Order.
for reporting incidents of ’reportable quantity’ of hazardous substances
entering the MS4. The incidents shall be reported to the State of Califomia
Office of Emergency Services (OES) [current number, (800) 852-7550] and

. the Federal Hazardous Response Center [current number, (8(~0) 424-8802].

4. Each Permittee shall implement the countywide program for reporting
hazardous substances entering the MS4, not later than .four months after
approval by the Executive Officer.
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III. Development Planning arKI C~nstruction

A. DeveloDment Planrdr~

Table 3 shows the aummary of requirements under this section and their
corresponding compliance dafoL

_     Table 3
¯ Development Planning Requirements and Compliance Dates

Pemdt Pdnc~pa! Pem~t~es O~der Ad~)
Requlmmerd ~;ectidn Permittee

Develop recommended BMPI fo~ ~e~
projects (countywide guidelines)

III.A.I.I                         18

S mo~th~

Develop Standerd U~en 8term Water
Mitig=tion Plans ilI.A.l.b glddetines

development projects III.A.2 model system

Develop end implement a program for / S months
planning measures consistent w~th em Iro" approval of
Standard U~an Storm Water Mitigation ~ SUSMP
(SUSMP)

III.A.3

Develop guidelines for preparing/reviewing
CEQA documents III.A.4.I 18

Incoq~orate CEQA guidelines It40 irit~m~l EO" approv!! of
procedural III.A.4.I ~klelinel

Include watershed lnd storm wlter
management considerations ~to General ~ Dud~g
revisions Ili~,.4.b P~sn revisions

Develop a model program to I~form ~
seeking approvals |boul BMPs 111~.5 / 18

6 months ~fter

Imolemen! deve~o~r tnfonn~=fion orooram I~ ASc

Exe¢~Ne O/ricer
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1. Countywide Guidelines

a. The Principal Permittee in consultation with the Permittees shall
develop a list of recommended BM Ps (countywide guidelines) for u~e
dudng planning and permitting of all development projects requiring
discretionary approval not later than 18 months after ado_z~Jon ef Ihls
Order. The BMPa shall include:

i. Site planning practices;
ii. Post-construction best management Ixacticas; and
iii. Redevelopment and inflll practices.

The recommendations shall consider the type of development and the
potential for storm water pollution when determining the applicability
of BMPs. Cost effectiveness, ease of maintenance, and consistency
with other environmental mandates may also be considered.

For utilization where increased storm water discham..e rates will r~ult
in an increase in downstream erosion potential, the recommendations
shall include BMPs which can be used to maintain peak runoff rates
at pre-development levels to the maximum extent feasible.

b. The Principal Permittee, in consultation with the Permittees, shall
develop Standard Urban Storm Water Mitigation Plans and guidelines
for their preparation not later than six months after Regional Board
approval of the BMPs in Part 2.111.A.l.a. The Plans shall incorporate
the appropriate elements of the recommended BMPs in the
Countywide Guidelines.     At the minimum, standard plans and
guidelines shall be prepared for the following development categories:

i. a 100+ home subdivision;
ii. a 10-home subdivision;
iii. a 100,000+ square-foot commercial development;
iv. an automotive repair shop;
v. a retail gasoline outlet;
vl. a restaurant; and
vii.. hillside-located singla-family dwelling.

2. Prioritization of Development Projects

a. Priority Pro!ects ere development and redevelopment projects
requiring discretionary approval which the Building Official (or
equivalent municipal authority) determines may have a potential
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significant effect on storm ~ quality.

b. ~. are developmerd and redevelopment projects which
the Building Official (or equivalent municipal authority) determines will
not have a potential significant impact on storm water quality.

The Principal Permittee, in consuftatio~ with the Permiffeas, ~hall develop
a model documented system, such as a checklist, for determining"potential
significant effect" as well as a list of specifically exempt projects not later
than 18 months after adoption of this Order. Each Permittee shall
incorporate a substantia{ly similar system into its procedures not later than
six months after the approval of the documented system by the Executive
Officer.

The documented system shall �onsider location of the project with respect
to designated environmentally tensitive areas, the slope and erosion
potential of the site and surmumling m.

3. Planning Control Measure=

Each Permittee shall develop a program to carryout planning control
measures for priority projects (Part 2.111.A.2.a) consistent with the
countywide model. The program shall be implemented not later than six
months after approval of the model by the Executive Officer. Each
Permittee shall require that the project applicant submit an Urban Storm
Water Mitigation Plan, and that the Permittee approve the Plan prior to the
issuance of any grading or building pe.rmit. The Urban Storm Water
Mitigation Plan shall incorporate by detail or reference appropriate post-
construction BMPs to:

a. Implement, to the maximum extent practicable, requirements
established by appropriate governmental agencies under CEQA,
Section 404 of the Clean Water Act, local ordinances and other legal
authorities intended to minimize impacts from storm water runoff on
the biological integrity of natural drainage systems and water bodies;

b. Maximize, to the maximum extent practicable, the percentage of
permeable surfaces to ~ow more percolation of storm water into the
ground;

c, Minimize, to the maximum extent practicable, the amount of storm
water directed to impermeable areas and to the MSA;

d. Minimize, to the maximum extent practicable, parking lot pollution
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through the use of appropriate BMPa such as retention, infiltration,
and good housekeeping;

e. Establish reasonable limits on the �leadng of vegetation from the
project site including, but not limited to, regulation of the length of
time dudng which soil may be exposed and, in certain sensitive.
cases, the prohibition of bare soil; and

f. Provide for appropriate permanent controls to reduce storm water
pollutant load produced by the development site to the maximum
extent practicable.

4. Planning Process

In order to integrate storm water management considerations into
discretionary development projects at the time that they are first proposed
to jurisdictions, and to support other provisions of this Order:

a. The Principal Permittee, in consultation with the Permittees, shall
develop, storm water management guidelines for use in-~
preparinglreviewing CEQA documents, and in linking storm water
quality mitigation conditions to local discretionary project approvals
not later than 18 months after adoption of this Order.

The guidelines shall address the preservation or restoration of areas
that provide water quality benefits such as riparian corridors and
wetlands and shall promote protection of the biological integrity of
drainage systems and water bodies.

Each Permittee shall review the guidelines for the purpose of making
approprlate modifications in their internal procedures not later than six
months after the Executive OIT-K:=r’s approval of the guidelines.

b. Each Permittee shall include watershed and storm water
management considerations in the process whenever a Permittee
engages in a significant rewrite of the Permittee’s General Plan
elements for:.

i. Conservation; or
ii. Open space; or
iii. Land-use; or
iv. Public utilities; or
v. Infrastructure.
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The Permittee may refer applicants to the Best Management Practices
California Storm Water Quality Task Force, Sacramento, CA,Handbooks,

1992, and its revisions; the Countywide Storm Water Management Plan,
USEPA Guidance Specifying Management Measures for Sources of
Nonpoint Pollution in Coastal Waters, Issued under the Authority of Section
6217(g) of the Coastal Zone Act Reauthodzation Amendments of 1990,
Document No. EPA 840 B 92-002 (1993), and similar manuals for specific
guidance on selecting post-construction BMPs for reducing pollutants in
storm water discharges.

5. Developer Information Program

The Principal Permit~ee, in consultation with the Permittees, shall develop
a model program not later than 18 months after adoDtion of this Order tO
inform developers seeking discretionary approvals about:

ā. £)evelopment and construction storm water management; .....

b... Maximization of pervious areas and storm water infiltration (where
geology and topography permit); and

c. Cost effective storm water pollution control measures.

The program shall provide specific guidance on selecting BMPs to reduce
pollutants in storm water discharges from urbanized areas, and include
appropriate BMPs, educational materials, and handbooks and guidelines
described in Part 2. III.A.4.

Each Permit’tee shall implement a developer information program ,~
consistent with the model program not later than six months after approval
of the model by the Executive Officer. Each Permittee’s program shall
include information about its legal authorities. Permittees are encouraged
to engage in joint efforts in implementing the program.

¯ Table 4 shows the summary of requirements and their corresponding compliance
dates under this section.
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Table 4
Development Construction Requirements and Compliance Dates

Permit Pdncip~! (Months from
Requirement Section Permittoe Pemdttees Order

,~option)

Develop Recommended BMPa for
�onstruction (countywide guidelines) IIhB1. ,~ t4

S monthl
Develop and knplement a roguloton/ after EO"
countywide guidelines III.B2.8 |ppr~’al Of

guidelines

Requira applicants to demonstrate
coverage under State Construction
General Permit prior to issuance of III.B2.b 6
grading permits

Develop ¯ model construction inspection
program III,B.3.a / 14

Implement a construction inspection III.B.3.b ¯pprov¯l of
~, ~ ~. ~!:>rogram

Ēxecutive Ofllcer

Coun ide Guide,nes
The Principal Permittee, in consultation with the Permittees and appropriate
stakeholder organizations, shall develop not later than
adoDtion of this Order, minimum recommended requirements and Best
Management Practices (BMPs) for all development project construction
activities (countywide guidelines). Requirements and BMPs appropriate for
various activities shall be developed along with checklists for use in design
and inspection. The Countywide Guidelines shall:

a. Include erosion and sediment control practices;

b. Address.multiple construction activity related pollutants;

c. Focus on BMPs such as source minimization, education, good
housekeeping, good waste management, and good site planning;

35 5/23/96

R0028269



Los Angeles County Municipal Storm Water Permit
Order No. ~-XXX                                              CAS614001

d. Target construction areas and activities with the potential to generate
significant pollutant loads;

e. Require retention on the site, to the maximum extent practicable, of
sediment, construction waste, and other pollutants from construction "r
activity;

f. Require, to the maximum extent practicable, management of
excavated soil on site to minimize the amount of eediment that
escapes to streets, drainage facilities, or adjoining propertiee;

g. Require, to the .maximum extent practicable, use of structural
drainage controls to minimize the escape of sediment and other
pollutants from the site.

h. Require, to the maximum extent practicable, containment of non-
-.~-:,storm.water-.from equipment and vehicle.washing at coRstruction ~

sites, unless treated to remove sediments and pollutants.1

2. Construction Control Measures                              E        ~’~

a. Each Permittee shall develop a regulator~ program for construction
activities consistent with the countywicle guidelines .not later than six "I~T ’ ~,J
months after the Executive Officer’s approval of the minimum
recommended requirements and BMPs in Part 2.111.B.1. The
Program shall require, prior to the issuance of any building or grading r’~
permit, preparation of appropriate wet weather erosion control and
storm water pollution prevention plans which include, by detail or

countywidereference’ allguidelines.appropriate construction BMPs contained in the A_m U

Priority Project plans must include a narrative discussion of the T
reasons used for selecting or rejecting BMPs. In lieu of a narrative,
the project architect or engineer of record may sign a statement on
the plan to the effect: "As the architect/engineer of record, I have
selected appropriate BMPs to effectively minimize the negative
impacts of this proiect’s construction activities on storm water quality.
The project owner and contractor are aware that the selected BMPs ’~7’
must be installed, monitored, and maintained to ensure their~’’
effectiveness. The BMPs not selected for implementation are ._.., ’!redundant or deemed not applicable to the proposed construction
activities."

b. Each Permittee shall implement a procedure not later than6 months
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after ado_otion of this Order whereby the Permittee shall not issue a              V
grading permit for developm3nts with disturbed areas five acres or
greater unless the applicant can show that (i) a Notice of Intent (NOI)
to comply with the State Construction Activity Storm Water Permit
has been filed and (ii) a Storm Water Pollution Prevention Plan
(SWPPP) has been prepared. /’,

3. Site Inspection

e. The Principal Permittee, in consultation with the PermRtees, shall
develop a model construction activity inspection program, which
include.,; checklists, not later than 14 months after adoDtion of this ,,/
Order. The model program shall include but not be limited to:

i. Procedures for construction site Inspections;

Procedures .to require--corrective action be undertaken by
contractors at noncomplying sites;

iii. Procedures for enforcement action against noncomplying.-l-~          ..
construction activity; and

iv. Appropriate training for program staff.                    ’l~’r

b. Each Permit’tee shall implement a construction activities Inspection.L,
program based on the model program not later than six months after
the Executive Officer’s approval of the model program. The program
may be integrated with the Permittees regular program of
construction inspection for maximum efficiency.                 A

U

v q

37 5/23/96

R0028271        !



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX CAS614001

IV. Public Agency Activities

Table 5 shows the summaryof requirements under this section and their
corresponding compliance dates.

Table 5
Public Agency Activities Requirements and Compliance Dates

Compliance

Permit Principal from Order
Requirement Section Pem~ittee Pem~ttlees Adoption)

Evnlult¯ existing public lgency lctMties Ind
develop s model program to reduce storm
water impacts IV.A

,
16

I~velop I prog~lm to reduce storm water ¯fter EO*
impacts from public ¯gency activities with ¯ approval of
schedule for implementation IV.B model

A. Public Agency Model Prooram

The Principal Permittee, in consultation with the Permittees, shall evaluate
existing public agency activities and develop a model program to reduce the
impact of public agency activities on storm water quality not later than 16
months after adootion of this Order. The countywide model shall be submitted
to the Regional Board for approval.

B. Permit~ee Public Agency Programs

Each Permittee shall develop a Public Agency Program based on the model
program developed by the Principal Permittee, with an implementation schedule
not later than four months after the approval of the countywide model by the
Executive Officer.

C. Program R~_ui~ment~

Both the model program and the Permittee programs shall at a minimum include,
where applicable:
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1. Sewage Systems Operations

a. Procedures to keep sewage spills or leaks from facilities operated by
a Permittee from entering the MS4 to the maximum extent
practicable;

b. Procedures to identify, repair, and remediate sanitary sewer
blockages, exfiltration, overflow, and wet weather ~verflows from
sanitary sewers operated by a Permittee to the MS4;

c.complaints;Pr°cedures to respond to overflows, follow-up tests, and investigate

d. Procedures to insure that the Permittee is able to investigate any
suspected connections or cross connections from the sanitary sewer
systems to the MS4, using techniques such as field screening,

~,-sampling, s.moke/dye testing, and 1"~ inspection, as.appropr!a.te;:a~nd

e. Procedures to notify public health .agencies with discretionary
decision authority on beach closures when there is a threat to public
health.

2. Public Construction Activities Management

a. Storm water management requirements for the design and
construction of public facilities consistent with the requirements and
time lines specified for private development in Par 2.111.A and III.B. ;

b. Procedures to seek coverage, as an option, under this Order for
construction activity with a disturbed area of five acres or more
(Phase 1, 40 CFR 122.26) which are under taken by or on behalf of
the Permittee, if the Permittee develops:

i. A process for notifying the Regional Board of Permittees’
construction activity;

ii. A checklist of construction activity BMPs using BAT/BCT criteda
for public construction activity;

iii. A procedure to vedfy implementation of construction activity
BMPa;

iv. A requirement to prepare and retain site specific SWPPPs;
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v. A procedure to report annually on the effectiveness of SWPPPs
at public construction activity, and certify compliance with the
requirements in this Order.

3. Vehicle Maintenance/Material Storage Facilities Management

a. Model pollution prevention plan for public vehicle
maintenancelmaterial storage facilities which have the potential to
discharge pollutants into storm water. A public vehicle
maintenancelmaterial storage facility is any Permittee-owned or
operated facility or portion thereof that:

i. Conducts industrial activity, operates equipment, handles
materials, and provides services similar to Federal Phase 1
facilities;

. - -..~ ii .... Performs fleet vehicle.maintenance on ten or more,vehi¢!es p~r
day including repair, maintenance, washing, and fueling;

ill. Performs maintenance and/or repair of heavy industrial -r~
machinery/equipment; and

iv. Stores chemicals, raw materials, or waste materials in quantities
that require a hazardous materials business plan or a Spill
Prevention, Control, and Counter-measures (SPCC) plan.

b. BMPs to improve site specific pollutant control including but not be
limited to:

i. Good housekeeping practices;

ii. Material storage control;

iii. Vehicle leaks and spill control;

iv. Illicit discharge control;

v. Training for employees on proper outdoor loading/unloading of
materials;

vi. Vehicle and equipment washing area control;

vii. Regular maintenance of treatment structures such as sumps,
oil/water separators, or equivalent; and
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viii. Proper waste handling disposal.

4. .Landscape and Recreational Facilities Management

a. Procedures for application of pesticides, herbicides, and fertilizers
that will include:

i. List of approved pesticides and selective and environmentally
responsible use;

ii. Product and application information;

iii. Application equipment use and maintenance; and

iv. Record keeping.

b.- ~ Procedures to minimize .storm water pollution by pesticides and
fertilizers used for landscape maintenance, including the utilization of

¯ Integrated Pest Management (IPM) techniques ;

c. Procedures to prevent the disposal of landscape waste into the MS4;

d. Procedures to encourage retention and planting of native vegetation
J ~ to reduce water, fertilizer, and pesticide needs;

e. BMPs to reduce exposure of fertilizers and pesticides to storm water
during storage, to include as applicable, the following:

i. Storage indoors or under cover on paved surfaces;

ii. Secondary containment;

iii. Reduction in storage and handling of hazardous materials;

iv. Regular Inspection of storage areas;

f. Guidelines to schedule irrigation and fertilization to minimize:

i. Chemical application dudng wet season and to terminate
chemical application during storm events; and

ii. Over watering and nutrients/pesticides entrainment.

g. Procedures to manage discharges of municipal swimming pool water
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into the MS4, including dechlorination practices, proper disposal of
clean-out waters, and piping of filter backwash to the sanitary sewer;

h. BMPs to minimize trash, debris, and other pollutants from entedng
Permittee.owned recreational water bodies, to include:

i. Routine trash collection along, on, end/or in, Water bodies,
where feasible; and

ii. Public outreach to educate the public about impacts of illicit
disposal.

5. Storm Drain Operation ~nd Management

a. BMPs for Inlet Maintenance to be implemented including but not be
limited to:

¯ i.’ Inspection and cleaning of catch basins between May,and
September 30 of each year;

ii. Additional cleaning of catch basins, as necessary, between
October 1 and April 30;

iii. Record keeping of catch basins cleaned; and

iv. Recording of the quantity of catch basin waste collected.

b. BMPs for Storm Drain Maintenance to be implemented including but
not be limited to:

i. Proper disposal of material removed;

ii. Removal of trash and debris from open channel storm drains at
least annually between May 1 and September 30 of each year;

iii. Surveillance for debris buildup in open channels dudng the
rainy season.

c. Waste Management program to include:

i.regularPr°cedureSinspection;t° identify problem areas of illicit discharge for

ii. Procedures to minimize to the maximum extent practicable the
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discharge of contaminants dudng MSA cleanup to maintain
channel optimum capacity; and

iii. A review of current maintenance activities to assure that
appropriate storm water BMPs are being utilized.

d. Program to investigate the feasibility of dry weather f~ow diversion
from the MS4 to municipal waste water treatment plants, where
appropriate.

6. Streets and Roads Maintenance ..~ ./

a. Program to sweep curbed streets at a targeted frequency of:

i. At least monthly; and

ii. ,,, .Where feasible, ,areas .,generating. significant .refuse more ~
frequently. J.

b. Streets and roads maintenance program including: ~

i. BMPs for existing saw-cut management and paving practices to
~"~ include but not be limited to: "1~" U

aa. Avoidance during wet weather; and
m U

bb. Material storage away from drainage areas to prevent
storm water pollution or other equally effective BMPs.

ii. Good housekeeping practices to insure proper management of A U
any wastes that are generated;

iii. Collection, transport, and disposal of maintenance waste at I "~
appropriate disposal facilities in accordance with applicable
federal, state, and local laws and regulations;

1 B’-"
iv. Management of concrete materials and wastes including but not

be limited to:

aa. Washout of concrete trucks off- or on-site in designated"r~
areas and not into storm drains, open ditches, streets, or
catch basins;

bb. Material storage under cover, away from drainage areaa
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or other equally effective BMPa; and

Pc. Avoidance of excess mixing of concrete or cement on-site.

v. Employee training to:

aa. Promote ¯ clear understanding of the "potential for
maintenance activities to pollute storm water;, end

bb. Identify and select appropriate BMPa;

7. Parking Facilities Management

Parking Facilities M~nagement Plan to include periodic hardscape end
catch basin cleaning on Permittee owned parking lots with 25 or more
parking spaces which may be exposed to storm water, to reduce oil and

"̄ ’ -. ~grease,,suspended. particulates; metals~-and petroleum byproducts.~..--,,:,,

8. Public Industrial Activities

a. Procedures to seek coverage, as an option, under this Order for
Phase I industrial facilities which are owned or operated by ¯
Permittee, if the Permittee develops:

i. A process for notifying the Regional Board of public industrial
facilities owned or operated by the Permittee;

ii. A checklist of BMPs using BAT/BCT criteria for public industrial
facilities;

iii. A procedure to verify implementation of industrial facility BMPs;

iv. A requirement to prepare and retain site specific SVVPPPs; and

v. A procedure to report annually on the effectiveness of SWPPPs
and the results of the facility monitoring programs at public
Phase 1 industrial facilities, and certify compliance with the
requirements of this Order.

9. Emergency Procedures

Procedures for addressing emergency repairs of essential public services
and infrastructure and responding to natural disasters.
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~ V. Public Information and Participation

To reach as many Los Angeles County residents as possible,
educational outreach approach shall be undertaken under this Order. In recognition
of the importance of public education to effective storm water management solutions,
this Order calls for immediate permittee public outreach efforts at a specified minimum.
level as well as a longer term effort to develop an integrated, comprehensive outreach
program. As part of the immediate effort, each Permittee is expected to choose an
appropriate combination of outreach tools and activities to raise public awareness of
storm water issues and improve water quality in its own individual jurisdiction, with
efforts at a prescribed minimum level as described below, As pad of the longer term
effort, each Permittee is expected to work collaboratively to develop a comprehensive
outreach/education program countywide and within its watershed management area.

The objectives of the public education program are: (i) to measurably increase the
knowledge of the target audiences regarding the MS4, the impacts of storm water

.pollution on-receiving.waters, .and potential..solutions for:the .target .audiences~...to
implement BMPs to reduce the problems caused; and (ii) to measurably change the
behavior of target audiences by encouraging those audiences to implement
appropriate solutions.
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Table 6 shows the summary of requirements and their corresponding compliance
dates under this section.

Table 6
Public Information and Education Requirements and Compliance Dates

Compliance Date
Permit Principal                (Months fr~n

Requirement Section Perm~ee Pan’nittee$ Order Adoption)

Have outreach materials available for
distribution V.A.1

Demonstrate outreach materials are being 12
distributed V.A.2.a

Demonstrate PermRtee employees are 12
being trel~ed V~,.2.b

,~ =o

Complete analysis for targeted audiences V.A.3 Angeles

Pdncip.I
Permlttee

.providing
Colle¢~ information based on database database format
fon’nat V.B.I.b

Compile Information from Permiffees Into 16
industrial/�ommercial facility database V.B 1.�

Develop a checklist of BMPa for 10
industr~aV�ommercial site visits V.B.2

Implement an Industrial/Commercial focitity See
site visit program V.B.3.a

Begin usa of checklist of BMPs ~ Upon EO*
industrial/�ommercial site visits V.B.3.b

Develop a 5 year public education strategy V.C ~’ 12

Implement the 5 year strategy
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A. Immediate Outreach

1. Each Permittee shall, at a minimum, have available for distribution or
reference as appropriate, not later than 8 months after adootion of this
~ the following:

a. Written Matedal

i. Written materials (minimum of three types in addition to those
listed below) to convey pertinent information to meet program
objectives. Examples of written materials include flyers,
brochures, door-hangers, newspaper articles, mail-inserts, and
newsletters;

ii. Documentation that a reasonable effort was made to list
pertinent city phone numbers under the government pages of
phone directories...This should be.updated as necessary.and
should include telephone numbers for reporting clogged catch
basin inlets and/or illicit discharges/dumping, and a general
number for storm water management program information. 1"
These phone numbers may be city-specific or countywide;

,~~ ill. Training materials for educating appropriate Permittee
i , employees regarding compliance with applicable storm water

permits;

iv. An up-to-date listing of contractor and developer storm water
management training programs available in the area. This list
should be updated annually or as needed;

v. An up-to-date checklist and a brochure explaining contractor
and developer needs as it relates to Development Planning and
Construction (Part 2.111) of this Order for use at a Permittee’s

orPlanninglpermittingas needed; and counter. This should be updated annually

vi. Education materials (a minimum of three types) for targeted
business sector audiences for use in site visits as per
provisions in Part 2.V.B.2 of this Order.

b. Audio Matedal

Documentation that a reasonable effort was made by the Principal
Permittee or on behalf of the Permitlees as a whole to obtain radio
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broadcast public service announcements to convey information
regarding storm water management.

c. Visual Mateflal

A catch basin labeling program, including label installation and
maintenance schedules, to educate the public on the ultimate
destination of storm drain flows.

2. Each Permittee shall demonstrate by 12 months after adoDtton of this
Order, that it has undertaken the following activities:

a. Distribution of outreach materials to the general public, or targeted
audiences such as schools, community groups, contractors and
developers at the appropriate public counters and public events; and,

.- b..~ -Training of.the.appropriate Permittee employees (those whose job~
or activities potentially affect storm water quality, or those who
respond to questions from the public) regarding the requirements of
the storm water management program.

3. The Principal Permittee and the City of Los Angeles shall complete an
analysis, not later than 30 months after adoDtion of this Order, of the ’~
general success of outreach materials to residents and businesses to
assist in identifying and/or developing public education and outreach goals
f̄or target audiences for watershed-wide and countywide outreach and
education. Each Permittee shall assist in these efforts through their
respective WMC to identify public education and outreach goals and target
audiences in the context of watershed-wide and countywide outreach and ,,~
education.

B. Industrial/Commercial Educational Prooram

Each Permittee shall develop an industrial/commercial site visit program. The
purpose of such site visits will be solely educational and to provide
industrial/commercial facilities with information regarding the Permittee’s storm
water program, and to provide advice when requested in understanding and
complying with the Permittee’s storm water regulations. To minimize cost; each
Permittee is encouraged to coordinate its site visit program with existing fire
departments, health departments, industrial wastes and/or other inspection type
programs so that the Permittee need not institute a new end separate site visit
programs. The program shall contain the following components:
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1. Identification of Sources

e. The Principal Permittee in consultation with the Permittees shall
develop a database format for listing industdaVcommercial facilities
by four digit SIC Industry Numbers not later than~
adootion of this .Order. This database will serve as a reference
resource for the public, business, industry, local govemment, the
Regional Board, end other public agencies on etorm water program
participation. The initial accuracy of the database will be dependent
on the accuracy of electronic and information sources used to
establish the database, but the accuracy is expected to improve after
Permittees begin to implement the industrial/commercial site visit
program. No legal import is to be attributed to the database
developed by the Permittees. The database format shall include at
a minimum:

L Facility name;
ii. Site address;
iii. Watershed;
iv. App,icable SIC code(s); and
v. NPDES storm water permit coverage status, if applicable.

b. Each Permittee shall collect information based on the format
developed by the Principal Permittee to identify industrial/commercial
facilities within its jurisdiction and submit to the Principal Permittee
not later than six months after the Principal Permittee provides the
database format to the Permittees. The list of facilities shall include,
at a minimum:

t. All industrial groups regulated under Phase I of the Federal
storm water program (40 CFR 122.26; Phase I Facilities);

ii. Motor vehicle repair shops, motor vehicle body shops, motor
vehicle parts and accessories facilities, gas stations, and
restaurants; and

iii. Additional SIC industriaVcommercial groups identified as
priorities by each WMC pursuant to this Order.

c. The Principal Permittee shall compile the information submitted by
each Permittee into a database of industriallcommercial facilities not
later than 16 months after adootion of this Order. This database shall
include:
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I. For each four digit SIC Industry Number, pdmary activities that
might impact runoff discharges (from national or commercial
database sources); and

ii. For each four digit SIC Industry Number, primary materials that
might impact runoff discharges (from national or commercial
database).

2. Source Control Measures

The Principal Permittee, in consultation with the Permittees, shall develop
a checklist of specific storm water BMPs for use by Permittees for each
industrial/commerciat SIC group requiring educationat site visits under Part
2.V.B.3. not later than 10 months after ado_orion of this Order. The BMPI
shall:

a. Address multiple pollutants; -

b. Initially focus on pollutant source minimization, education, good
housekeeping, and site design alternatives; and

c. Target source areas and activities with the highest potential to
generate substantial pollutant loads.

After the BMP lists are developed by the Principal Permittee and
approved by the Regional Board, each Permittee shall use the
checklists as part of the outreach measures conducted during
industrial/commercial site visits.
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3. Educational Site Visits

a. Each Permittee shall implement an industriaVcommercial educational
site visit program according to the following schedule in Table 7:

Table 7
Schedule of Educational Site Visits

SITE VISIT FREQUENCY
FACI]JTIES (’No. of Contacts I TIm~

i) Ph-ce l*, (i]-[ix] end [xi] with waste dischlrl© or I 1 24 months
prtt~atm~nt I~rrnit

ii) Phl.r,� I, [i].[ix| and [xi] with no waslc dischl~,¢ or I 1 24 months**
pR~]~stmcnt Ixrmi[ but v, ith GIASP

iii) Phase !, (i)- px] with no wlslc dischlrle or ! 124 months**
prctr~avn~n! permit, and no GIASP

" l iv) Phase ! [xi] with no GU~SP I / 5 yeL’S*e*

v) Vehicle repair shops, vehicle body shops, vehicle p~rls J 1 24 months
.d ,�~ssorics f, cili~ies

vi) Gas slalions I 124 months¯ ¯

vli) Restaurants I 124 months* ¯

viii) Flcilitics selected by WMCs ! 1 36 months

"* Minimum of I~vo $it� visits durinE the term of this
¯ ** S¢� cxccptto~ in I~xt below

i. Phase 1 facilities in categories [i] through [ix] and [xi] which have an
industrial waste discharge permit or a pretreatment permit, once
every twenty-four months;

li. Phase I facilities in categories [i] through [i×] end [xi], which do not
have an industrial waste discharge permit or a pretreatment permit
but have obtained coverage under the GIASP, once every twenty-four
months;

Jii. Phase 1 facilities in categories [i] through [ix], which do not have an
industrial waste discharge permit, a pretreatment permit or GIASP
coverage, once every twenty-four months;

¯iv. Phase 1 facilities in category [xi] without an industrial waste discharge
permit, a pretreatment permit, or GIASP coverage. In lieu of a site
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visit contact by phone, mail-out of questionnaire and educational
materials or other similar method, to inform the facilities of notice of
intent (NOI) requirements and encourage good storm water quality
control measures (non-responders to be identified in annual report),
once in five years;

v. Vehicle repair shops, vehicle body shops, vehiclb parts and
accessories (SIC Industry Major Group 75); once every twenty-four
months;

¯ vi. Gasoline stations (SIC Industry Number 5541); once every twenty-
four months;

vii. Restaurants (SIC Industry Number 5812), once every twenty-four
months; and,

¯ . viii.., .Additional SIC industrial/commercial groups identified by the WMC J~or
the watershed in which the Permittee is located, once in thirty-six
months, with a maximum limit of 3,000 additional site visits per
Permittee during the term of this Order.

b. During the educational site visit, the Permittee shall:

i. Consult with a representative of the facility to explain applicable storm
water regulations;

ii. Distribute and discuss applicable BMP and educational materials,
including information regarding the codes, regulations, and
ordinances applicable to the category of the facility;

iii. Identify Phase 1 facilities where a SWPPP is not available on-site or
an NOI has not been submitted to the Regional Board or other
appropriate agencies and notify the Regional Board within ninety
days of site visit; and,

iv. Follow-up with facilities, as deemed necessary add appropriate by the
Permittee, to provide advice in complying with the Permittee’s storm
water ordinances, prohibitions, etc.

4. Alternative Programs

A Permittee may petition the Executive Officer to substitute the
industrial/commercial educational program with an alternative
industrial/commercial educational program that will achieve greater or
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substantially similar educational goals and which will be implemented within a
similar period of time.

C. Five-year Storm Water Public Education Strateov

As a part of the CSWMP and subsequent WMAPs, the Five-Year Storm Water Public
Education Strategy shall be developed by the Principal Perrnittee which elaborates steps
for implementing public education, programs. The strategy shall: communicate key
educational information; develop educational programs for target audiences; utilize various
innovative educational tools and incentives for participation; employ effective outreach to the
regions multi-ethnic communities; and conduct opinion surveys to assist in evaluating public
awareness both before and after implementation of the public education programs.

The Permittees shall endeavor to coordinate public outreach efforts among themselvefk with
environmental groups, and pertinent public and private agencies.

1. The Principal Permittee, in consultation with Permittees, shall develop not later than
12 months after adoption of this Order, a Five-Year Countywide Storm Water
Education Strategy which addresses education/outreach issues countywide as well as
by watershed, including a schedule for implementation. The strategy shall include a
full range of outreach tools, from simple brochures to sophisticated media. The
strategy shall identify the Permittee’s responsibilities for implementation, including
specific quantifiable objectives for changing knowledge and behavior.

At a minimum, the Five-Year Storm Water Education Strategy shall include actions for:

a. Identification of land uses and activities that have a higher potential for storrq.
water pollution and will include and/or accomplish the following:

i. Pollutants: The reduction of targeted pollutants of concern in a particular
watershed; and

ii. Activity-specific: Activity-specific outreach programs shall be developed and
implemented using written, audio, or visual outreach tools.

The strategy shall include activity-specific outreach programs that inform
residents about the problem of illicit discharges and dumping and promote,
publicize, and facilitate pub!ic reporting of these activities. The program shall also
include continuing operation, maintenance, and promotion of the countywide
reporting hotline.

b. Emphasize the importance of pollution prevention for a variety of audiences,
including local residents, school-aged children, businesses, and public
employees whose job functions and daily lives may impact storm water quality
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end will include end/or eccomplish the following:

For Residents

ca. Educate residents on recycling and household hazardous waste
disposal options. The program shall provide information, on collection
services, including locations end schedule; provide outreach
materials on source reduction and proper use, storage, end disposal
methods for household hazardous wastes; end continue to encourage
residents to recycle e.g., oil, antifreeze, glass, plastics, batteries.

bb. Encourage residen.ts to participate in specific storm water outreach
programs. Residents shall be informed of and provided with the
opportunity to share ideas and comments about the programs. Each
Permittee shall demonstrate that a good faith effort has been made
to outreach to different communities within the watershed
management .area or region and to receive feedback from the
communities while measuring success of the program.

cc. Educate do-it-yourselfers regarding pollution prevention strategies.
Each Permittee shall demonstrate that a good faith effort has been
made to outreach to different communities within the watershed
management area or region.

dd. Promote public participation through cooperative programs to foster
awareness and identification of storm water pollution issues among
residents in a watershed. Catch basin labeling and other established
sign programs ere examples of this type of cooperative effort.
Another example for cooperative outreach is an "Adopt-A-" program.
Residents can "adopt" highways, storm drains, catch basins, or
streams to monitor, restore, and protect them.

ee. Residents shall be encouraged to mow vegetation surrounding their
residence rather than disk.

ii. For School Children

School programs shall be developed and implemented wherever possible
to include information on MS4s, the difference between sanitary sewers
end storm drains, the importance of preventing storm water pollution, and
provide illicit discharges/disposal and reporting procedures, source
minimization, and general pollution prevention. Acquisition and/or

’ development of classroom materials and their distribution to teachers ere
encouraged.
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iii. For Businesses

aa. An education and outreach program shall be developed and
implemented for business activities identified as having greater
potential of discharging pollutants into the MS4. This includes
sidewalk washing by individual merchants. The program shall.
encourage employee training on the effectiveness of storm water
pollution prevention practices. In addition to written, audio, and visual
materials, other possible means of focused outreach may include:
conducting workshops, mass mailings, submitting Informational
articles to trade/industry magazines. Each Permittee shall provide
outreach materials through business license renewal counters and/or
make efforts to outreach through professional and business
associations or industrial/commercial site visits.

bb. Construction

An education program shall be developed and implemented for
construction contractors, owners, builders, and do-it-yourselfers on

properprevention.BMP implementation and maintenance, and pollution -~

iv. Appropriate Permittee Employees

Permittee employees involved in storm water related activities shall be
trained on storm water management and pollution prevention practices and
the training must include employees at different levels - from program
managers to field personnel. Cooperative efforts among enforcement
agencies should be encouraged.

Training programs shall include, but not be limited to, articles in city
newsletters, training classes, checklists for field personnel, and
interdepartmental forums or committees to the extent the Permittee utilizes
any of the foregoing. Materials developed for other audiences may also be
used in Permittee employee training programs. Appropriate public agency
employees shall be trained in:

aa. Emergency spill cleanup procedures and hotline phone numbers;

bb. Environmentally sensitive alternative products;

co. Good housekeeping practices; and,

dd. NPDES Municipal and other permitting requirements.
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Vl. - Monitoring Program

A.

The overall goal of this monitoring program is to develop and support effective
watershed storm water quality management programs towards reduction of.
pollutants to the maximum extent practicable.

The major specific objectives of program are as follows:

1. To track water quality status, pollutant trends, pollutant loads, and identify
pollutants of concern;

2. To monitor and assess pollutant loads from specific land uses and
watershed areas;

3. -To identify, monitor, and assess significant water quality problems.related
to storm water discharges within the watershed;

4. To ,dent,/sources of pollutants in storm water runoff;

5. To identify and eliminate illicit discharges;

6. To evaluate the effectiveness of management programs, including pollutant
reductions achieved by implementation of BMPs; and,

7. To assess the impacts of storm water runoff on receiving waters.

B. Monitorin_o Pro_oram Reo.uirements

The Principal Perrnittee shall implement the monitoring program described in
Attachment C, Monitoring Program Requirements. The summary of the
monitoring program requirements and their compliance dates are given in Table
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Table 8
Monitoring Requirements And Compliance Dates

Date
Permit Pdncipl! (Mont~ from

Requlrament AttlChrnent Permittee Permitlees O~ler Aclo~lon)

Begin ~-evalulf.ion of blrK~.uso monitoring

Upon Be"
Complete f~-evaluation of land.use approval-Sept 1,
monitoring station locations C.1.1 / 1g~6

Monitor lar~d use Itltions It pr~lcn’bed stom~
ānt f~quency C.t.� ¯ 0

Implement e pilot Itudy moflRodng program
from one sampler at a land use station to
sample storm greater thin .I inches of rainfall C.t.cl ¯ 0

Moan, or at mass emission stations C.2.a ¯ 0

Submit a repo~t for characterizing critical .
sources ,nd BMPI C.3.b ¯ 8opt 1. lgg6

Con~luct I program for characterizing �~tical Upon EO"
sources and BMPI C.3.b ¯ approval

Install and evaluate BMPs appropriate to the Second full rainy
crilicel Sources C.3.d ¯ selson

Re-evaluate prograll made by other intitiel
within the stale to evaluate ¢htical soumls Thi~l full rainy
anti BMPs C,3.o ¯ season

Submit a workplan for Loads Assessment
model C.4 ¯ 18

Submit to th~
EO* when ao

¯F.xe~ut~ve Offx:er
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Vii. Program Reporting and Evaluation

Table 9 shows the summary of requirements under this section with their
corresponding compliance dates.

Table 9-
Program Evaluation and Reporting Requirements and Compliance Dates

Compliance Date
Principal (Montha from Older

Requirement Permit Section Permitle~ Permitteel Adoption)

Develop a standard Annual Repo~ling
format ViI.A.1 ~ S

Submit an Annual Report VII.A2 I 1 Evew April lS

Submit an Annual Monitoring Repot1 VII.B t Every August 15

Submit I Program Evaluation Repoff VII.C ! 48

Submit I Receiving Wirer Impactl Final

A. Annual Pro_oram Reoort

1. The Principal Permittee shall not later than6 months after adootion of this

Order,permittees.develop a standard annual program reporting format for                                        .use by

2. The Principal Permittee, in coordination with the Permittees, shall submit
an Annual Program Report to the Regional Board not later than April 15 of
each year. The first Annual Report is due on April 15, 1997. The Annual
Program Report shall comply with 40 CFR §122.42(c) and include, at a
minimum:

a. A review of the status of implementation of the SWMP and CSWMP
components with respect to noncompliance with the time schedule
specified.in this Order, as applicable to each Permittee;

b. A summary of program accomplishments .by each Permittee,
organized by Watershed Management Areas, in the areas of (i)
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Prog~’am Management; (ii) Illicit Connections/Discharges; (ill)
Development PlanninglConstruction; (iv) Public Agency Activities; (v)
Public Education/Public Pa~cipation;

c. A eummary of BMP implementation, Permittee level of effort, and T
other such measures of achieving storm water program objectives,
utilizing uniform information and data collection methodology to
eupport area to area, and year to year comparisons;

d. Recommended changes and/or modifications to SWMP, CSWMP,
and/or WMAP; ../

e. A list of additional non-storm water discharge types for potential             .L
exemption from Discharge Prohibitions, if desired, and a discussion
of how the criteria for exemption have been met for each type;

f.. . A report on progress in. obtaining full legal authority and/or legal
.controls for implementing as required in this Order; and . J. L~-~ ¯

g. The names, titles, and telephone numbers of personnel responsible 1~          ’
for supervising implementation of the program tasks contained in this~ nOrder, CSWMP, and/or WMAP, as applicable to each Permittee.

__.J            B. Annual Monitofin_a Report
The Principal Permittee shall submit a separate Annual Monitoring Report not T

Ulater than August 15 of each year. The first Annual Monitoring Report is due
August 15, 1997. "The report shall include status of implementation of the
monitoring program, results of the monitoring program and interpretation thereof, ,~, Uand suggested modifications or amendments to the Monitoring Program with
relevant justifications.

C. Pro_oram Eva,uation Reoort T

1. The Principal Permiffee shall not later than48 months after adootion of this
Order, submit a report on assessment of the effectiveness of BMPs bimplemented, and recommendations on performance standards for each
Watershed Management Area. The performance standards will indicate ~,7"
the level of implementation necessary to demonstrate that efforts are being~’
made to control the discharge of pollutants in storm water to the maximum
extent practicable.

D. Receivina Water Impacts Reoort
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The Principal Permittee shall not later than 54 months after adootion of this
Order prepare and submit an integrated Receiving Water Impacts Final Report.
The report shall include, but not be limited to, results of the receiving water
impacts evaluation, feasible environmental indicators, and recommendations on
integrating storm water receiving water impacts monitoring with regional
receiving water monitoring program, if applicable.

Part 3. STANDARD PROVISIONS

I. The initial storm water management.program, as delineated in the CSWMP or WMAPs
may need to be modified, revised, or amended periodically from time-to-time to
respond to changed conditions and to incorporate more effective approaches to
pollutant controls. Minor changes may be made at the direction of the Executive
Officer. Minor changes requested by the Permittees shall become effective upon
written approval of the Executive Officer.. If proposed.changes involved a major
revision in the overall scope of the program, such changes must be approved by the
Regional Board as amendments to this Order.

II. Except as otherwise provided in this Order, all reports or submittals made directly to
the Regional Board or through the Principal Permittee shall be signed under penalty
of perjury by the principal executive officer or the ranking elected official of the
Permittee or a duly authorized representative if:

A. The authorization is made in writing by a person described in above;

B. The authorization specifies either an individual or a position having responsibility
for the overall operation of the Permittee’s storm water management program,
position of equivalent responsibility, or an individual or position having overall
responsibility for environmental matters for the Perrnittee. A duly authorized
representative may thus be either a named individual or any individual occupying
a named position; and

C. The written authorization is submitted to the Executive Officer.

III. This Order may be modified, revoked, or reissued prior to the expiration date to:

A. Address changed conditions identified in the required reports or other sources
deemed significant by the Regional Board;

B. Incorporate applicable requirements or statewide water quality control plans
adopted by the State Board or amendments to the Basin Plan;
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T~,"

C. Comply with any applicable requirements, guidelines, and/or regulations issued              V
or approved pursuant to CWA Section 402(p); and/or

D. Consider any other federal, or state laws or regulations that became effective
after adoption of this Order. T

IV. The Permittees shall continue to implement the BMPs and/or programs that were .LJ
required pursuant to Order No. 90-079 until such time that replacement
BMPslprograms are implemented under this Order.

V. The issuance of this Order is not intended to, and does not, absolve any Permittee of
liability for conduct which may have constituted a violation of Order 90-079
(CA0061654, Cl 6948) adopted by this Regional Board on June 18, 1990.

Vl. This Order expires on 5 years after date of adoption of this Order. The Principal
Permittee and Permit~ees must submit complete Reports of Waste Discharge (ROWD)

: in accordance with Title 23, California Code of Regulations, not later than 180 days ~
in advance of such date as application for reissuance of waste discharge
requirements. The ROWD shall include watershed specific WMAPs.                         ~: ....

I, Robed P. Ghirelli, Executive Officer, do hereby certi~ that the foregoing is a full, true, and
correct copy of an Order adopted by the California Regional Water Quality Control Board, Los ~
Angeles Region, on (_date of reissuance).

Executive Officer

I
v
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ATTACHMENT A
LIST OF PERMITTEES

WATERSHED MANAGEMENT AREAS

Malibu Creek and Other AJhambra Artella
~ ~la Azu~

Bell Baldwin Part
Agoura Hills                   Bell Gardens Bellflower
"Calabasas Burbank Bmdbu~y
Los Angeles County Commerce Cerritos
Malibu Compton Claremont
Westiake Village Cudahy Covina

El Monte Diamond Bar
Ballona Creek and Other Glendale Downey
Urban Hidden Hills Duarte

Huntington Park Glendora
Beverly Hills La Canada Flintridge Hawaiian Gardens
Culver City "Long Beach Industry
El Segundo Los Angeles Irwindale
Hermosa Beach Los Angeles County La Habra Heights
Los Angeles Lynwood La Mirada
Los Angeles County Maywood Le Puente
Manhattan Beach Monrovla La Veme
Palos Verdes Estates Montebello Lakewood
Rancho Palos Verdes Monterey Park "Long Beech
Redondo Beach Paramount Los/~ngeles County
Rolling Hills Pasadena Norwalk
Rolling Hills Estates Rosemead Pomona
"Santa Monica San Femando Pico Rivers
West Hollywood San Gabriel San Dimes

San Merino Santa Fe Spdngs
Dominouez Channel/ Sierra Medre Walnut
~ Signal Hill West Covina
~ South El Monte Whittier

Soutt~ Gate
Garson South Pasadena ~
Gardens Temple City
Hawthorne Vernon LOS Angelos Courdy
Inglewood "Santa Clarita

Lomita
Los Angeles
Los Angeles County
"Torrance
Italicized ~enc~es ar~ P~sent in rnom than one wltershe~l, " Indi~tes Cffy with I~ la~est v~tershecl population other than the
County of Los Angeles arxl the C~ of Los Angeles
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A’i’rACHMENT C

LMONITORING PROGRAM REQUIREMENTS

A. MONITORING "PLAN

The Principal Permittee shall prepare, maintain, Ind update, if necessa~, I monitoring plan
which shall include at a minimum, the following:

1. Quality control, quality al~urance, .data collection, storage and analysas, and detection
limit~;

2. All sample collection, handling, storage, and analyses in accordance with 40 CFR 136;

3. Location of monitoring stations, constJtuents, and sampling frequency;

4. Targeted monitoring indicators (e. g., ecosystem, biological diversity, in stream toxicity,
habitat, chemical, sediment, stream health) chosen for monitoring;

_ _ 5. Statistical methods used to design studies, conduct sampling, and interpret data;

6. A description of the role and responsibilities of all the participants in monitoring studies;

7. A description of computer software and modelling programs that will be utilized to
assess data, interpret information; and

8. A general description of how data are intended to be utilized for feedback into the storm
water management program.

An up-to-date Monitoring Plan shall be submitted to the Executive Officer, when so requested.

The following monitoring program is designed to meet the objectives stated under Part 2.VI of
this Order.

a. The Principal Permittee shall reevaluate the location of existing monitoring stations
(established under Order No. 90-079) reflecting specific land uses ("land use
stations") consistent with the cost-benefit methodology described in Attachment C-
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1. Upon completion of Step 6 of the reevaluation process, but not later than
September 1, 1996, the Principal Permit’me shall submit a report to the Executive
Officer ou~ining the steps taken in the reevaluation process, and recommend land
usa categories to be monitored. Based on results of the reevaluation process,
existing land usa stations established pursuant to Order 9G.079, may be moved
to monitor recommended land usa categories for monitoring.

b. Upon approval of the report by the Exeout~ve Officer, the Principal Pefmittae shell
complete Steps 7-8 of the reevaluation process in Attachment C-1.

c. The Principal Permittee shall monitor land usa stations according to the following
schedule provided there are su~cient storm events dudng the season:

~ Number of Station Events/Storm

1996-97 100

1997-98, and 200
thereafter

A station event is defined as one sampling event per station.

The land use stations shall be monitored dudng the term of this Order or until such
time that event mean concentrations (EMC) are derived, at the 25% error rate, for
the following constituents of concam:

PAHs (total) Chlordane Cadmium
Copper Nickel Lead
Chromium Silver Zinc
Selenium Mercury Total Nitrogen
Total Phosphorus Total Suspended Solids Diazinon
Chlorpyrifos Malathion Simazine
Total DDT Total PCSe

The Executive Of~cer may add or delete constituents of concern.

d. All samples for land use station monitoring may be taken with t~e lame type of
automatic sampler used under Order 90079. The sample~s shall be sat to
monitor storms totalling 0.25 inches or greater of rainfall. The constituents to be
analyzed are listed in Attachment C-3. The Principal PermlRee, for land use sites,
may exclude constituents from the list that require grab sampling.

In addition, the Principal Permittee shall, as a pilot study, set one land usa sampler
to monitor storms from 0.1 inch of rainfall. Based upon an assessment oP. 1) the
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oberatk)nal effectiveness of the sampler, 2) the feasibility and effectiveness of
sample retrieval end transport; and 3) the ability to reprogram and maintain the 0.1
inch setting at other samplers, the other samplers may be set to monitor atorrns
from 0.1 inch of rainfall.

e. If a �onstituent is not detected at the method detection limit (MDL) for its
mpective test method listed in Attachment C-3 in more than 25 percent of the first
ten sampling events or cne rolling basis using the ten most r~ent umpling
events, it will not be further analyzed unless the observed occurrences show high
concentrations and are cause for concern. The Principal Permitteo will also
conduct annual �onfirmation sampling for non-detected constituents at each Itation
for IS long as the station is monitored.

2. Mass Emission Station Monitoring

a. The Principal Permittee shall monitor a total of four mass emission stations.
During the 1995-96 storm season, monitoring shall be conducted only It the
Ballona Creek and Malibu Creek monitoring stations established under Order gO-
0?g. During the 1996-97 storm season, monitoring shall begin at the San Gabriel
River and Los Angeles River (downstream of Wardlow Ro,’~d) stations. The
Principal Permittee shall monitor at the Ballona Creek end Malibu Creek monitoring
stations during the 1995-1996 storm season up to ten station events per year
including dry weather sampling. Thereafter, monitoring shall be reduced at all
stations to a maximum of five events per year. Mass emission station monitoring
frequency will be evaluated after the 1998-1999 storm season. However,
regardless of the results, monitoring shall not exceed five storm events per station
for the 1999-2000 storm season.

b. Samples for mass emission station monitoring shall be taken with the same type
of automatic sampler used under Order 90-079, as well as through grab sampling.
The samplers shall be set to monitor storms from 0.25 inches of rainfall. The
constituents to be analyzed for samples taken at mess emission stations are listed
in Attachment C-3. The Principal Permittee may elect not to sample Volatile
Organic Compounds from the list of constituents for mass emission stations.

c. If a constituent is not detected at the method detection limit for its respective test
method listed in Attachment C-3 in more than 25 percent of the first ten sampling
events or on a rolling basis using the ten most recent sampling events, it will not
be further analyzed unless the observed occurrences Ihow high concentrations
and are cause for concern

d W~th the exception of the stations noted in (2)(e) above, monitoring at other mass
emission stations installed under Order 90-079 shall be discontinued and the
stations decommissioned.
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3. crtical Soume/Best Management Pract~:e Monitoring

The Principal Permittae shall conduct a program for monitoring critical sources to
characterze sources of storm water pollutants and assess effectiveness of BMPs. The
program shall be consistent with the foIk::~N~ng:

a. Selection of Crfl~al Sources: The Principal Permitlee will select cdt~al sources
for monitoring based on the methodology described in Altachment C-4 (CHaPel
Source/aMP Monitoring). A total of ~ve (5) crit~al sources will be rnonitomd over
six rainy seasons commencing with the 1996-97 rainy season, subject to the
provisions of (3)(d) below.

b. Not later then September 1, 19~6, the Principal Permittee shall submit a report to
the Executive Officer for approval on the critical source selection process end
recommend critical sources for evaluation. Upon approval of the report, the
Principal Permittae shall proceed to conduct the activities set forth in (3)(c-f).

c. Characterization of Critical Sources: Commencing with the 1996-97 rainy season,
the Principal Permittee shall commence the characterization of critical sources.
A total of six (6) examples of each critical source will be characterized through
analysis of flow runoff. Fewer examples may be selected due to distance
considerations and/or the unavailability of sufficient source locations willing to
participate in the program. A total of at least five (5) storms will be used to
character e the crtica  sou  runoff, Samples wi, be ena yze  for those
pollutants anticipated to be found in the c~ical source storm water/non*storm
water discharges and such enalytes will be parlJtioned, as appropriate, to
determine the dissolved end undissolved portions.

d. Evaluation of BMPs: In the year a~er a critical source has been characterized, a
aMP or BMPs appropriate to the critical source will be selected end installed at up
to half of the critical source examples (the ’test sites"). Flow f~om the remaining
source examples (the "control sites") will continue to be analyzed. A total of ten
(10) targeted storm events will be monitored to assess the effectiveness of the
BMPs. If there are insu~clent storm events durng the year, the evaluation may
be continued during the next stom~ season. The Principal Permittae’s monitoring
of critical sources end evaluation of BMPs will be concluded by the end of the sixth
full rainy season after the adoption of this Order, provided that sufficient number
of storms have occurred.

e. Additi°nal Evaluati°n: After the third full rainy "’s°n f°ll°wing the "d°pti°n °f the
Order, the Principa~ Perm~ee will reevaluate, using the same process described
in Attachment C-4, the progress made by other public en~es in the State to
evaluate critical sources and BMPs. If after the evaluation, the Principal Permittee
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determines that there are either additional critical sources, or BMPs associated
~ ident~ed si.qni~cant critical sources which have not been monitored and/or
evaluated, the Principal Permittee, subject to the approval of the Executive artier,
will undertake "Add~onal Monitoring’. The .~:ldi0onal Monitoring will consist of
monitoring up to an additional three (3) critical sources, or evaluate up to an
additional three (3) BMP sets, or some combination thereof totalling three. The
extent of Additional Monitoring will be dependent on the Principal Permltfae’s
abil~ to complete the monitoring/evaluation described in(3)(c-d) above; If more
time is needed to complete such monitoring, the extent of the Additional Monitoring
shall be accordingly reduced.

4.    Loads Assessment Model

The Principal Permittee shall, not later than IB rrtonths after adootion of this Order, submit
to the Executive Officer for approval a worY, plan for performing a loads assessment
analysis for each of the six WMAs to determine pollutant loads entering the ocean from
receiving waters in the county. The assessment shall be conducted following the third full
rainy season after adoption of this Order using the collected monitoring data from the land
use and mass emission stations (including data collected from stations monitored under
Order No. 90-079) and employing the USEPA simpli~ed model.

5. Receiving Waters Study

The Principal Permittea, in conjunction with other participants that it may choose, will fund

of receiving waters impacted by storm water described in Attachment C-5, subject8 study
to revisions as set forth below in (5)(d). The purpose of the study will be to study the
impacts, if any, of storm water/non-storm water discharges on the beneficial uses of Santa
Monica Bay and to assist the Permittees in developing storm water management programs.
The obligation of the Principal Permittee under this Order with respect to the receiving

a. Plume Study: The Principal Permittee will support a plume study to evaluate the
dispersion, fate, and transport of storm water pollutants in Ballona Creek and
Malibu Creek, through a contribution of up to ¯ maximum of $145,000. .

b. Benthic Study: The Principal Permittee will support a study to assess Impacts of
storm water on the marine benthic community near the mouths of Ballona Creek
and Malibu Creek, through a contribution of up to a maximum of $205,000. If it
is the consensus of project scientists that a third year of benthic study is advisable
to meet the goats of the receiving waters study, the Principal Permittee will
contribute up to a maximum of an add~onal $80,000 for the third year of study.
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C-5

R0028303



Los Angeles County Municipal Storm Water Permit
Order No. 96.XXX CAS614001

c. Toxicity Study: The Principal Permittee will support a study to evaluate sediment
and water column toxicity in Ballona Creek end Malibu Creek through ¯
contribution of up to a maximum of $118,500. If it is the consensus of the project
scientists that e third year.of toxicity studies is advisable to meet the goals of the
receiving waters study, the Principal Permittee will contribute up to a maximum of
$80,500 to fund a third year of study.

d. River Study: The Principal Permtttee will take a total of three (two storm weather
end one dry weather) water samples st each of the Los Angeles and San Gabriel
River mess emission stations during the 1997-98 end 1998-99 seasons. The
samples will be subjected to sea urchin fertilization bioassays to evaluate water
column toxic~, with the Principal Perm~se’s out-of-pocket expenses for the study
not to exceed $3,600.

e. Project Design: The receiving waters study shal~ int~a,y contain the elements set
forth in Attachment C-5. However, the scientists conducting the receiving waters
study may alter the parametem of the second and (if necessary) the third year of
the receiving waters study so as to meet the objectives of the study. Such
alterations may include changing of sampling locations, use of different sampling
techniques, or other pertinent redirection of resources. The Principal Permittse
shall notify the Executive Officer of qny revisions to the second and (if necessary)
third years of the receiving waters study for review and approval.

f. Study Reports: The Principal Permittee shall require the project scientists
conducting the study to prepare an annual report covering study activities of the
previous year, and any interim/final assessments. Such reports shall be submitted
by the Principal Permittee to the Executive Officer with the Annual Monitoring
Report.

g. Principal Permittee Responsibilities: The commitments of the Principal Permittse
toward performance of a receiving waters study are: providing funding, end
submittal of progress and final reports.
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ATTACHMENT C-1

LAND USE SITE SELECTION PROCESS OUTLINE

The Principal Permittee will take the Southern California Association of Governments ~’SCAG’) categories
listed below as an initial list of land use categories. The Principal Permittse will use its best efforts to
obtain overlays (or similar information) for use in the land use selection process. However, these overlays
or information must be usable County-wide in the SCAG database and the Principal Permittee shall not be
required to look for or use overlays or information which cannot be so used. The Principal Permittee alia
shall not be required to create overlays. Some of these categories may not be important (very small ares
represented in study area, and/or known very low EMC or runoff mass). The initial number of categories
will be reduced at this step.

For each remaining category, the Principal Permittee will identify eight (8)representative locations. The
eight (8) locations in each category would be relatively small areas, such as a square block for residential
areas, a single school or church, a few blocks of sthp commercial, etc. These sites would be selected,
where possible, over a wide geographical area of the study area to include a range of topographical
characteristics such as distance from ocean, etc.

In this step, the Principal Permittee should perform a site survey of ground conditions. For each of the eight
(8) locations identified for each category, the Principal Permittee should collect information, to the extent
such information is available, including: type of roof connections, type of drainage, age of development,
housing densitT, type of lanclscaping, condition of pavement, soils, and existing storm water control
practices.

These are simple field surveys that can be completed by a team of two people at the rate of about 5-6
(maximum) locations a day, depending on navigation problems, traffic delays, end the proximity of the sites.
Several photographs should be made of each site and amhived with the field sheets for future reference.

In this step, currently available and usable aerial photographs taken in the past five years are used to
measure the percent impervious area associated with rooftops, streets, driveways, sidewalks, parking areas,
storage areas, decks and sheds, swimming pools, alleyways, and other paved areas. Photographic prints
for each of the homogeneous neighborhoods examined on the ground in Itep 2 are needed. The actual
measurements require about an hour per site.
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In this step, the Principal Permit~e would �ompile the information collected in the previous steps and use
it to determine which land use categories should be monitored. This refinement step would result in a final
list of categories to be examined, based on the actual measured values.

Some of the sites selected for field measurement may actually belong in another category and would be
reassigned to that category before the data were evaluated. In add~on, development characteristics and
areas of important elements may indicate greater varlabil~ within an initial category Itmn between oJtmr
categories in the same land use. If there is no other reason to suspect differences that would affect
drainage quality or quantity, these areas could be combined to reduce N total number of individual land
use categories used in subsequent evaluations.

On the basis of Step 2 and Step 3, the Principal Permittee will measure the percent of directly connected
impervious area for each of the eight neighborhoods surveyed. The Principal Permittee will then compare
the percent of impervious area using simple non-parametric statistics to see how differences within a single
land use category compare with differences between land use categories. Based on this analysis, the
Principal Permittee will aggregate or subdivide land use categories as appropriate. Subdivisions of land
use categories shall correspond to those in the SCAG database.

Next, the Principal Permittee will rank the selected land use categories according to their predominance
and pollutant generation. As part of its analysis, the Principal Permittee would perform a marginal
�ost/panefit analysis as to which land use categories should be monitored.

For each land use category the following will be estimated based on existing data: drainage area, runoff
quantity and an EMC value for each of four indicator pollutants (preliminarily, copper, pyrene, total
suspended solids and diazinon). The product of runoff quantity and EMC is the estimated total annual
pollutant loading associated with each land use category and indicator pollutant. These sums are then
ranked, from the largest to the lowest, and an accumulated percentage contribution is then produced for
each pollutant. These accumulated percentage values are plotted against the number of land use
categories. The graph will be relatively steep initially and then level off as it approaches 100%. A marginal
cost-benefit analysis can then be used to select the number of land uses that should be monitored, which
wil~ take into account all four of the indicator pollutants.

The list of County-wide land use categories to be evaluated in Step 5 will be reviewed for each of the six
watersheds in the Permit area. If there is a land use category in an individual watershed which may be
feasibly monitored end is in the top five land uses in terms of total area in the watershed and is otherwise
an important contributor of consMuents of concern, but which would not be monitored based on the County-
wide marginal cost-benefit analysis, up to two such land uses shall be monitored after the first year of the
monitoring program, subject to the station event cap.

5¢23~6
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The Principal Permittse will lake the top ranked lind uses end ff the total number of categories exceed ten,
select ten monitoring sites for monitoring ~ first year. NI of the remaining top-ranked lind uses will need
to be monitored in future years, subject to the station event cap. In selecting those sites for initial
monitoring, the Principal Permittee should look for homogeneous areas that are self-contained in a drainage
area. In addition, monitoring locations will need to be selected along storm drains that are able to
accommodate ttm sampling equipment, have sampling access, no safety pmblima, etc.

Next, the monitoring stations ere installed. The monitoring equipment will include automatic water samplers
and, if surcharging flow problems am anticipated, flow sensors measuring velocity end depth of flow. The
samples collected at the automatic samplers should all be flow-weighted composites, requiring only one
sample to be analyzed per event at each monitoring station. Each sampler site will need to be visited
periodiCally to ensure that everything is ready to sample.

The Principal Permittee should continue down the list of priority land use categories and install additional
monitoring stations in subsecluent years. At some point, the marginal benefit from monitoring an additional
land use category will not be sufficient to justify the cost, as determined from the marginal cost-benefit
analysis in step 5, and no additional sites will need to be installed. The land use sampling program will
end when sufficient storms have been sampled to obtain the desired error level in the EMC values for the
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V
ATTACHMENT C-2

OSCAG LAND USE CLASSIFICATIONS

Single F~mily Residential Mobile Homes and Trailer Parks
High Density Mul~-Family Reslden~al
Low Density Mixed Residential

Rural Resldenl~al General Office Ues
Retail Stores and Commercial Services

. Other Commercial Public Facilities
Special Use Facilities Educational Institutions
Military Installations Light Industrial /Heavy Industrial
(Mineral) Extraction Wholesaling and Warehousing
Transportation Communication Facilities
Utility Facilities Maintenance Yards

Mixed Transportation Mixed Transportation and UtilityJ.
Mixed Commercial and Industrial Mixed Urban
Under Construction Golf Courses
Local Parks and Recreation Regional Parks and Recreation ,
Cemeteries Wldlife Preserves and Sanctuaries

~ ~ Specimen Gardens and Arboreta Beach Parks
! o Other Open Space and Recreation Urban Vacant

Irrigated Cropland and Improved Pasture Land
Non-lmgated Cropland and Improved Pasture Land -. -
Orchards end Vineyards Nurseries

T
UDairy and Intensive Livestock, and Associated Facilities

Poultry Operations Other Agdculture
Horee Ranches Vacant Undifferentiated
Abandoned Orchards and Vineyards
Vacant with Limited Improvements

C-lO
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ATrACHMENT Co3
O

LIST OF CONSTITUENTS IN MONITORING PROGRAM
AND ASSOCIATED DETECTION. LIMITS

Conventional Pollutants

Oil and Grease 413.2 1 ppm
Total Phenols 420.1 0.1 ppm "/
Cyanide ¯ 335.2 . 0.01 ppm
pH 150.1 0 - 14
Temperature None
Dissolved Oxygen -- Sensitivity to 5 rng/L

Bacteria

Total Coliform .221B <20mpn/10Oml T
Fecal Coliform 922.1 B" <20mprYl00ml
Fecal Streptococcus 9221a" <20mplvlOOml 1~’I.

General U

Dissolved Phosphorus 300 0.05ppm nTotal Phosphorus 300 0.05ppm
Turbidity 180.1 0.1NTU
Total Suspended Solids 160.2 2ppm
Total Dissolved Solids 160.1 2ppm
Volatile Suspended Solids 160.4 2ppm

~,Total Organic Carbon 415.1 lppm
Total Petroleum Hydrocarbon 418.1 lppm
Biochemical Oxygen Demand 405.1 ¯ 2ppm I"lr!
Chemical Oxygen Demand 410.4 20-900ppm
Total Ammonia-Nitrogen 350.2 0. lppm
To=l Kjeld,hl Nitrogen 351.2 0.1ppm

I "~Nitrate-Nitrite 4110" 0. lppm
Alkalinity 310.1 2ppm
Specific Conductance 120.1 lumho/cm
Total Hardness 130.2 2ppm
MBAS 425.1 <0.5 rng/L
Chloride 4110 2ppm J
Fluoride 4110 0.1ppm
Sulfate 4110" 2ppm

C-ll
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1"~"
V

Metals (’rot~l and Soluble)

Numinum 202.1 100mg/I T
/m~mony 204.2 10ppb
Amenic 206.2 10ppb
Beduin 208.2 100ppb
Beryllium 210.2 5ppb
Boron 212.3 250ppb
Cadmium 213.2 10ppb
Calcium 215.2 200ppb
Chromium 218.2 10ppb
Copper 219.2 10ppb
Hex. Chromium 7196 <10mg/L
Iron 236.2 100ppb
Lead 239.2 10ppb
Magnesium 242.1 200ppb
Manganese 243.2 30ppb ~|’ ~ ....
Mercury 245.1
Nickel 249.2 10ppb
Pota,,ium 258.1 lppm

E
n

Selenium 2?0.2 5ppb
Silver 272.2 10ppb
Sodium 273.1 5ppb ’1~’~
Thallium 279.2 10ppb
Zinc 289.2 50ppb

SemlvolatJle Organic Compounds (IJg/I) ’1’

Acids 8250

Benzoic Acid 8250 <5
Benzyl Alcohol 8250 <5
2-Chlomphenol 8250 <2
2, 4-Dichlorophenol 8250 <2
2, 6-Dichlorophenol 8250 <2
4-Dimetylphenol 8250 <2
4, 6-Dinitro-2-rnetylphenol 8250 <3
2.4-Dinitmphenol 8250 <3
2-Methylphenol 8250 <3

¯ 4-Methylphenol 8250 <3
2-Nitmphenol 8250 <3 ’
4-Nitmphenol 8250 <3
4.Chloro-3-methylphenol 8250 <3 .~j

E-"--’-Pentachlorophenol 8250 <2
Phenol 8250 <1

C-12
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Acids (continued)               8250
"r

2,3,4,6-Tetrachlorophenol 8250 <1
2,4,5-Trichlomphenol 8250 <1
2,4,6-Trichlorophenol 8250 <1

Base/Neutral 8250

Acenapthene 8250 <0.5
Acenapthylene 8250 <0.5
Acetophenone- 8250 <3
Aniline 8250 <3
Anthracene 8250 <0.5
4-Aminobiphenyl 8250 <3
Benzidine 8250 <3
Benzo(a)anthracene 8250 <1 r’rq
4-Chloroaniline 8250 <1
1-Chloronapthalene 8250 <1
pDimethylaminoazobenzene 8250 <3 ~ n7012-Dimethylbenz(a)-anthracene 8250 <1 Ua-,a-Dimethylphenethylamine 8250 <3
Benzo(a)pyrene 8250 <1
Benzo(b)flouranthene 8250 <I
Benzo(k)flouranthene 8250 <1
Chlordane 8250 <I
Bis(2-chloroethoxy)methane 8250 <I

TBis(2-chlorisopropyl)ether 8250 <1 __ n
Bis(2-chloroethyl)ether 8250 <I
Bis(2.ethylhexyl)phtalate 8250 <3 ~i~ U
4-Bromophenyl phenyl ether 8250 <1
Butyl benzyl phthalate 8250 <3 .J
2-Chloronapthalene 8250 <1
4.Chlorophenyl phenyl ether 8250 <1
Chrysene 8250 <1
Dibenz(a,j)acridine 8250 <3 1"
Dibenz(a,h)anthracene 8250 <1
1, 3-Dichlorobenzene 8250 <0.5
1, 4-Dichlorobenzene 8250 <0.5
1, 2.Dichlorobenzene 8250 <0.5
3, 3-Dichlorobenzidine 8250 <3
Diethylphthalate 8250 <0.5
Dimethylphthalate 8250 <0.5

~ It’--’---               ¯
Di-n.butylphthalate 8250 <3
2,4.Dinitrotoluene 8250 <0.5
2, 6.Dinitrotoluene 8250 <0.5

5F23/9~
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Base/Neural (continued) 8250

Diphenylamine 8250 <3
I, 2-Diphenylhydrazine 8250 <3
Di.n-octylphtalate 8250 <3
Ethyl methanesulfonate 8250 <3
Fluoranthene 8250 <1
Fluomne 8250 <1
Hexachlombenzene 8250 <0.8
Hexachlorobutadlene 8250 <1
Hexachlorocyclopentadiene 8250 <3
Hexachloroethane 8250 <1
Indeno(1, 2, 3-cd)pyrene 8250 <1
Isophorone 8250 <0.5
3-Methylcholanthrene 8250 <3
Methyl rnethanesulfonate 8250
Napthalene 8250 <0.5
1-Napthylamine 8250 <3
2.Napthylamine 8250 <3
2-Nitrosniline 8250 <3
3-Nitroaniline 8250 <3
4-Nitroeniline 8250 <3
Nitrobenzene 8250 <0.5
N-Nitroso-di-n-butylamine 8250 <3
N.Nitrosodimethylamine 8250 <3
N-Nitrosodiphenylamine 8250 <3
N .Nitroso-di.N-propylamine 8250 <1
N-Nitrosopiperidine 8250 <3
Pentachlombenzene 8250 <3
Phenacitin 8250 <3
Phenanthrene 8250 <0.5
2-Picoline 8250 <3
Pmnarnide 8250 <5
Pymne 8250 <0.5
5-Tetrachlorobenzene 8250 <3
1, 2, 4,-Trichlorobenzene 8250 <0.5

PestP,,ides 608

Aldrin 608 0.05
alpha-BHC 608 0.05
beta-BHC 608 0.05
delta-BHC 608 0.05
gamma-BHC (Lindane) 608 0.05
Carbofuran 531.1 <5
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Pesticides (contlnu~l) ~?.50

Chlordane 608 0.05
4, 4’-DDD 608 <0.1
4, 4’-DDE 608 <0.1
4, 4’-DDT 608 <0.1
Benzaton 515.1 <2
Dieldrin 608 <0.1
Endosulfan I 608 <0.1

Endosulfan sulfate 608 <0.1
Endrin 608 <0.1
Endrin aldehyde 608 <0.1
Glyphosate 547 <.5
Heptachlor 608 0.05
Heptachlor epoxide 608 0.05
Methoxychlor 608 <0.5
Toxaphene. 608 <1.0
2,4-D 515.1 <.02
2,4,5-TP-SILVEX 515.1 <0.2

Polychlorinated Biphenyls 608 (pg/l)

Aroclor-1016 608 <1
Aroclor-1221 608 <1
Aroclor-1232 608 <1
Aroclor-1242 608 <1
Aroclor-1248 608 <1
Aroclor-1254 608 <1
Aroclor-1260 608 <1

Herbicides

Diazlnon
Chlorpyrifo=
Diuron
Malathion
PmmeVyn 507
Atrazine 507
$irnazine 507 <2 mg/I
Cyanazine 507
Molinate 507 <.01 mg/1
Thlobencarb 507 <.1 rngn

5/23196
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VobstJle Organic Compounds (VOCs) 8240A

Acetonlthle 8240A 10.0
Acn)lein 8240A 10.0
Acrylon~le 8240A
Benzene 8240A 0.5Bromofonn 8240A 0.5
2-Butanene 8240A 10.0
Carbon Disulfide 8240A 10.0
Carbon Tetrachloride 8240A 0.5
Chlorobenzene 8240A 0.5
Chlorodibronmethane B240A 0.5
Chloroethane 8240A 0.5
2-Chloroethyl vinyl ether 8240A - 1.0
Chlorofon~ 8240A 0.5
Dibromomethane 8240A 0.5
1,2-Oibrorno-3Chloropropane 8240A ’(.01
1, 4-Dichloro-2.butene 8240A 10.0
Dichlorobromomethane 8240A 0.5
Dichlorodifiuoromethane 8240A 0.5

r ,,. 1, 1-Dichloroethane 8240A 0.5
1, 2-Dichloroethane 8240A 0.5

_ ! ’ 1, 1-Dichloroethene              8240A                  0.5
trans-1, 2-Dichloroethene 8240A 0.5
1, 2-DichJoropropane 8240A 0.5
cis-1, 3-Dichloropropene 840A 0.5
trans-1, 3-Dichloropropene 8240A 0.5
Ethanol 8240A 10.0
Ethylbenzene 8240A 1.0Ethylene Oib omJde 82,0A
Ethylene Oxide 8240A 10.0
Ethyl Metcrylate 8240A 0.5
2-Hexanone 8240A 5.0
Iodornethene 8240A 0.5
Methyl Bromide 8240A 5.0
Methyl Chloride 8240A 5.0
Methylene Chloride 8240A 1.0
4-Methyl-2-pentanone 8240A
Styrene 8240A 0.5
1, 1, 2,2-Tetrachloroethane 8240A 0.5.
T.etrachloroethane 8240 0.5
Toluene 8240A 1.0
Trichlorofluorornethane 8240A 1.0
1, 2,3-Tr~chloropropane 8240A 0.5
Trichloroethene 8240A 0.5
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VOC~ (~ont~nued) 8240A

1, 1, 1-Trichloroe~ane 8240A 1.0 "r1, 1,2-Trichloroel~ane 8240A 1.01,1,2.Trichloro-
1,2,2 triflluoroef~ne 8240A <.5Vinyl acetate 8240A 5.0Vinyl chloride 8240A 0.5Xy~ne ("rota~) a240A 0.6

1
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ATTACHMENT C-4

CRITICAL SOURCE/BMP MONITORING

8election of Initial Critical 8oumes to be Studied: The selection of initial critical soumes will be made
using the following steps:

Step 1: The Principal Permittae first will develop an initial list of candidate critical sources, including
industrial and commercial sources that are regulated under the state’s General Permit and those which are
not.

Step 2: The Principal Perrnittee next will develop a list of criteria for pdori~ing the candidate critical
sources developed pursuant to Step 1, Including the following: number and/or total area associated with
each critical source; runoff pollutants associated with each source; the impact of non etormwater discharges
associated with each source; whether or not the source is regulated under the General Permit; and, ease
of implementation of monitoring and BMPs.

Step 3: The Principal Permittee next will pdoritize the candidate critical sources based on the selection
criteria develop under Step 2.

stormwater programs to identify what critical sources have been (or are planned in the next five years) to
be studied elsewhere. Where studies have been conducted or are planned to be conducted elsewhere,
such studies will be reviewed to assess whether the hydrologic conditions in the study area are
representative of those in Los Angeles County, the quality of the study, and any conclusions from studies
already conducted. This evaluation will be coordinated with the State Stormwater Quality Task Force.

Step 5: The Principal Permittee next will take the list developed up to Step 3 and refine and finalize it
based upon the review conducted pursuant to Step 4.

8election of Additional Cfltical Sourcos/BMPs: The selection of additional critical sources or BMPs for
monitoring following the third rainy season from the adoption of this Order will follow the steps noted above,
except that BMPs be evaluated in addition to critical sources.

5/23/96
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ATTACHMENT C-5

RECEIVING WATERS STUDY

A receiving waters study will be a joint effort among the University of Southern California, ltm University
of Cal~mia at Santa Barbara and the Southern California Coastal Water Research Proje~ (’SCCWRP").
In add~on, the study will be done in cooperation with an ongoing toxicity study by investigators at UCLA.
Co-funding, e~er direct or in terms of vessel support, will be provided by the federal government through
the Sea Grant program, end by the City of Los Angeles through SCCWRP. It must be noted that while the
Principal Permittee is committed to funding a receiving waters study, the scope of that study will be affected
by the availability of non-Pdncipol Permittee funding sources, as discussed below. The Principal
Permittea’s commitment is limited to the provision of funds.

A. Outline of Study: The receiving waters study includes a plume study to determine the dispersion
of stormwater runoff and associated sediment, a study of the benthic environment near two
principal storm drains, Malibu and Ballona Creeks, and an assessment of the toxicity of storm drain
waters and affected sediments near Malibu end Ballona Creeks. The plume study will be carried
out by the USC Sea Grant program. The benthic and toxicity studies will be carried out by
SCCWRP. All of these studies will be carried out over two storm seasons, with the third year used
for analysis of the data obtained in the previous years. If it is the consensus of the project
scientists that a third year of research is appropriate for the benthic and toxicity studies, such study
shall be carried out. Each element of these studies is outJined below.

1. Plume Study: The plume study will be conducted over two storm seasons to, at a
minimum, accomplish the following:

¯ Map the spatial and temporal structure of the runoff plumes from Ballona and
Malibu Creeks as they flow into Santa Monica Bay following strong winter storms.

¯ Examine the interaction between the runoff plume and ocean processes as they
effect the advect~on, dispersion, and mixing of the plume.

¯ Evaluate the impact of storm runoff plumes on beneficial uses of the coastal
ocean.

¯ Characterize the optical properties of the suspended particulate material ("SPM")
and dissolved organic material ("DOM") associated with runoff sources.

¯ Examine the effects of DOM and SPM on the water column optics and the

productNity.distributi°n of nutrient concentrations, as the same may affect phytoplankton

¯ Assist in establishing appropriate locations for benthic study stations.

5/23196
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2. Benthic Study: The benthic study will measure the following parameters:

¯ Water quality (dissolved oxygen, ealin~, density, temperature, light transmtsslvity
and pH).

¯ Sediment grain size sediment organic concentrations and sediment contaminant
concentrations.

¯ The =t~’ucture of the benl~ic invertebrate community.

The benthic study will employ the same methods used in studies of dry weather Impacts
in river discharge areas carried out by SCCWRP in 1994 end 1995 In the entire Southern
California Bight.

3. Toxicity Btudy: The toxicity study will involve the following proposed annual elements:

Water Column Toxicity

¯ 30 sea urchin fertilization bioassays taken during two storm and one dry weather
event off each of Ballona and Malibu Creeks (including reference sites).

¯ 3 Phase I TIE tests on up to 3 samples showing toxicity in the sea urchin
~’-~ fertilization bioassays

Sediment Toxicity

¯ Amphipod survival bioassays of sediment samples from 10 stations (including
reference sites) will be taken 2 times (1 storm and 1 dry weather period) in Year
1.

¯ Amphipod survival bioassays of sediment samples from 10 stations (including
reference sites) will be taken 2 times {1 storm and 1 dry weather period) in Year
2.

¯ Sea urchin growth bioas.ys will be conducted for chronic toxicity in sediment
samples from 6 stations, plus 1 reference site, with the locations to be determined
by project scientists based on existing data and best scientific judgment.
Biological effects only (survival, growth, sediment avoidance) will be measured for
all sites in Year 2,

¯ Chemical analysis of sea urchin growth test tissue samples (gonad) will be
con0ucted for organics and metals. Duplicate samples f~om 4 stations (including
one reference) will be analyzed in Year 2.

c-2o
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¯ Phase I TIE tests using sea urchin realization of interstitlel water from up to 4
stations identified to be toxic in amphipocl survival bioassays (4 samples total) will
be �onducted in Year 2.

¯ AddRional inters~al water testing intended to coordinate with the UCLA study I,
noted below may also be carried out.

B. Project Flexibility: The exact parameters of Year 2 (and Year 3, if necessary) testing will
be determined through a review by the project scientists of the results of Year 1 and Year
2 testing. Thus, the steps o~ined above may be modified following the reviews.

C. Coordination wtth UCLA Toxicity Study: UCLA researchers are involved in an ongoing
Santa Monica Bay Restoration Project study of the toxicity of stormwater runoff in Ballona
end Malibu Creeks. The receiving waters study shall be �oordinated, to the extent
possible, with the UCLA study to maximize the utility of information obtained by both
studies.

D. Los Angeles and San Gabriel River Study: In addition, the Principal Permittee will take
a total of three (two storm weather end one dry weather) water samples taken at each of
the Los Angeles and San Gabriel River mass emission stations during each of the two.~.
years that those stations are monitored. The samples will be analyzed using the sea
urchin fertil~.ation bioassay, with the bioassay costs not to exceed $3,600.            E        ~._~

A

v
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A’rTACHMENT D

GLOSSARY OF TERMS

40 CFR: Title 40 of the Code of Federal Regulations, which is the codification of the general end
permanent rules pertaining to protection of the environment published in the Federal Register by the
executive departments and agencies of the federal govemmenL

Authorized Discharge: Any discharge ~ is authorized pursuant to an NPDES permit or meets the
conditions set forth in this Order.

Bseln Plah: Refers to the Water Quality Control Plan, Los Angeles Region: Basin Plan for the Coastal
Watersheds of Los Angeles and Venture Counties, adopted by the Regional Board on June 13, 1994, and
subsequent amendments.

Beneficial Uses: Existing or potential uses of receiving w~tera in the permit area as designated by the
Regional Board in the Basin Plan.

BAT/BCT Criteria: Treatment.based standards for reducing the discharge of pollutants, as defined in 40
CFR subchapter N, for specific categories of industrial facilities subject to storm water effluent limitations

_. ’ . guidelines, new source performance standards, or toxic pollutant effluent standards. Effluent limitations
: have been defined in 40 CFR for the reduction of toxic pollutants using Best Available Technology

Economically Achievable (BAT) and for the reduction of conventional pollutants using Best Conventional
Pollutant Control Technology (BCT).

BMP: See Best Management Practice

Best Management Practice (BMP): Activities, practices, facilities, and/or procedures that when
implemented to their maximum efficiency will prevent or reduce pollutants in discharges. Examples of
BMPs may include public education and outreach, proper planning of development projects, proper clean
out of catch basin inlets, and proper sludge or waste handling and disposal.

Bioaccumulate: The build up of a substance in the tissues of an organism to a higher concentration than
in the surrounding environment, generally as e result of the organism’s ingestion and Internal storage of
the substance over lime.

Blostlmulstory: An agent, action, or condi’don that arouses, elicits or accelerates physiological or organic
activity. For example, the introduction of excessive nutrients to an aquatic system has a biostimulatory
effect which manifests ~elf as excessive growth of algae in the aquatic systems. As the algae ’~;’ *r
decomposes, dissolved oxygen in the water column is depleted, potentially leading to excessively low
dissolved oxygen levels which can lead to suffocation of aquatic life, i.e., fish kJlls.
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CFR: See Code of Federal Regulations.

CRWQCB: This means the California Regional Water Quality Control Board, Los Angeles Region. See
also Regional Board.

CSWMP: See Countywide Storm Water Management Plan

California 8torrn Water Best Management Practice Handbooks: The technical manuals prepared under
direction of the Storm Water Quality Task Force, representing California members of the Amedcan Public
Works Association (APWA). Comprising three volumes--Municipal, Industrial, end Construction--.they
provide guidance for selecting BMPs to reduce pollutants in storm water discharges. These manuals are
currently available from Blue Print Service, 1700 Jefferson Street, Oakland, CA 94612, (510) 444-6771 or
Fax (510) 444-1262.

Clean Water Act (CWA): The Federal Water Pollution Control Act enacted in 1972 by Public Law 92-500
and amended by the Water Quality Act of 1987. The Clean Water Act prohibits the discharge of pollutants
to Waters of the United States unless said discharge is in accordance with an NPDES permit. The 1957
amendments include guidelines for regulating municipal, industrial, and construction storm water discharges
under the NPDES program ....

Coda of Federal Regufations: A codification of the general and permanent rules published In the Federal
Register by the Executive departments and agencies of the Federal GovemmanL

Construction Activity: Clearing, grading, or excavation that results in soil disturbance. Construction
activity does not include routine maintenance to maintain original line and grade, hydraulic capacity, or
original purpose of the facility, nor does it include emergency construction activities required to immediately
protect public health and .fety.

Control: When used in the context of legal authority, "Control" means to legally, contractually, or by other
similar means, minimize or eliminate an activity or activities or the result(s) of the activity or activities.

Countywide Storm Water Management Plan (CSWMP): A single comprehensive plan for implementation
°f the requirements °f this Order that are applicable t° all Permittees and all Watershed Management
Areas. The CSWMP is a storm water management implementation plan for the entire drainage areas within
the jurisdiction of the Permittees under this Order. The Countywide Storm water Management Plan will
be developed as a single document by the Principal Permittee, with assistance and participation from the
Permittees, according to the schedule prescribed in the permit. The CSWMP shall be used as a tool to
develop a watershed apeci~c Watershed Management Area Ran (WMAP).

Dechlodnated Swimming Pool Discharges: This means clean and swimmable swimming pool water.
For proper discharge, swimming pool discharges shall have no measurable chlorine end not contain any
detergents, wastes, or additional chemicals not typically found in swimming pool water. The term swimming
pool discharges does not include swimming pool filter backwash.
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Development: The placement or erection of any solid material or structure on land, in or under water, or
grading, removing, dredging, mining or ext~on of any materials; change in the density or intensity of use
of land including, but not limited to, subdivisions pursuant to the Subdivision Map Act Government Code
,~)6410 et =eq.), any other division of land, including lot splits; construction, reconstruction, demolition or
alteration of the size of any structure.

Discharge: Any release, spill, leak, pump, flow, escape, dumping, or disposal of any liquid, semi-solid or
solid substance.

Distud)ed Area: In the context of constru~on ~vit~es, "disturbed ares" means that area alter~l as a
result of clearing, grading, and/or excavation of earth.

Do-lt-youreslfere: Means any pemon or persons who repair or maintain their own vehicle(s) and/or
home(s).

Effectivety Prohibit: This is a term used in the context of legal authority and essentially means that a
Permittes, individually or jointly, must have or a~uira the adequate legal authority to prohibit an action or
actions.

Effectiveness: A measure or indicator of how well a program, plan, or best management prance achieves
its intended purpose. Measures or indicators of effectiveness include, but ere not limited to, detailed
accounting of program accomplishments, funds expended, staff hours utilized, amount of pollutants
reduced, and results of quantitative monitoring.

Erosion: The wearing away of land surface primarily by wind or water. Erosion occurs naturally as a
result of weather or runoff but can be intensified by clearing, grading, or excavation of the land surface.

Executive Advisory Committee (EAC): A committee composed of raprasentetives of the County of Los
Angeles, the City of Los Angeles, and representatives from the six Watershed Management Areas.

Executive Officer: The Executive Officer of the California Regional Water Quality Control Board, Los
Angeles Region, or an authorized representative.

GCASP: See General Construction Activity Storm Water Discharge Permit.

GIASP: See General Industrial Activity Storm Water Discharge P.rmiL

General Construction &ctlvlty Storm Wirer Discharge Permit (GCASP). This is a NPDES permit
adopted by the State Water Resources Control Board which authorizes the discharge of storm water under
certain conditions.

General Industrial Activity Storm Water Discharge Permit (GIASP). This is a NPDES permit adopted
by the State Water Resources Control Board which authorizes the discharge of storm water under certain
conditions.
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Good Housekeeping Practice: A common practice related to the storage, use, or cleanup of materials,
performed in a manner that minimizes the discharge of pollutants. Examples include purchasing only the
quanta, of materials to be used at a given time, use of aitema~e and less harmful products, cleaning up
spills and leaks, and storing materials in a manner that will contain any leaks or spills.

Nmrdous Material: Any material defined as hazardous by Chapter 6.95 of the California Health and
Safety Code. This includes any material that, because of its quantity, concentration, or physical or chemical
characteristics, poses a significant present or potential hazard to human hea~ end safety or to
environment if released into the workplace or the environmenL

Hazardous Substance: Any substance designated pursuant to 40 CFR 302. This also includes unlisted
hazardous substances which is a solid waste, as defined in 40 CFR 261.2, which is not excluded from
regulation as s hazardous waste under 40 CFR 261.4(b), is a hazardous substance under section 101(14)
of the CWA if it exhibits any of the characteristics identified in 40 CFR 261.20 through 261.24.

Examples of hazardous substances include any substance or chemical product for which one or more of
the following applies:

¯ ’A material safety date sheet (MSDS) is required
¯ The substance is listed as radioactive by the Nuclear Regulatow Commission
¯ The substance is listed as hazardous by the U.S. Department of Transportation
¯ The material is listed in Labor Code ~6382(b).

IPM: See Integrated Pest Management.

Illicit Connection: Any man-made conveyance that is connected to the storm drain system without a
permit, excluding roof-drains and other similar type connections. Examples include channels, pipelines,
conduits, inlets, or outlets that are connected directly to the storm drain system.

,licit Discharge: Any discharge to the storm drain system that is prohibited under local, state or federal
statutes, ordinances, codes or regulations. This includes all non-storm water discharges except discharges
pursuant to an NPDES permit end discharges that are exempted or conditionally exempted in accordance
with Section II of this Order.

Illicit Disposal: Any disposal, eitfmr intentionally or unintentionally, of material(s) or waste(s) that can
pollute storm water or urban runoff.

Impact: Any actual or potential impelling or compelling negative effect caused eittmr directly or indirectly
by the discharge of pollutants to the municipal storm drain system.

Impervious Surface: Man-made or modified surface that prevents or significantly reduces the entry of
water into the underlying soil, resulting in runoff f~om the surface in greater quantities Ind/or at an
increased rate when compared to natural cond~ons prior to development. Examples of places that
commonly exhibit impervious surfaces include parking lots, driveways, roadways, storage areas, and
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rooftops. The imperviousness of theee areas commonly results from paving, compacted gravel, compacted
earth, and oiled earth.

ac’dvity" is defined In 40 CFR 122.26(b)(14) end refers to 11Industrial Ac~v~y: The
cetegodes of activities reduired to obtain a National Pollutant Discharge Elimination System (NPDES) permit
for storm water discharges Issoc~ted with "industrial activity" as required by 40 CFR 122.26(c). See
Phase I Facilities.

Mduatdal/Commerclal Fa©illty: Any facilib/Involved and/or used in the produ~on, manufacture, storage,
transportation, disUibution, exchange or sale of goods and/or commodities, and any facility Involved and/or
used in providing professional and non-professional services. This category of facility includes, but is not
limited to, any facility defined by the Standard Industrial Classifications (SIC). F~cility ownership (federal,
state, municipal, private) and profit motive of the facility are not factors in this definition.

Integrated Pelt Management (IPM): A philosophy of pest management that considers the whole
ecosystem when determining the pest control strategies. This philosophy emphasi, es use of ¯ hierarchy
of controls, with a preference for mechanical controls (e.g., mowing) and biological controls (e.g., beneficial
insects, pheromones) before cherr~al controls (e.g., pesticides).

Jurisdiction: The term "jurisdiction’, when used in connection with a Permittee, means the geographic
area within the Permittee’s boundaries that are required under this Order to be under the Permittea’s
regulatory control. The term is not intended to include facilities which the Permittee is preempted or
otherwise precluded from regulating, such as federal and state facilities, school districts, and similar
governmental (non-municipally owned or operated) entities.

Legal Authority: Theability of Permittee to impose and enforce statutes, ordinances, and regulations
to require control of pollutant sources and regulate the discharge of pollutants to the storm drain system,
and to enter into interagency agreements, contracts, and memorandums of understanding. These powers
are granted to the Permittees by the Constitution of the State of California and the General Laws of the
State (for General Law C~es/Counties) or individual constitutions (for Charter Cities/Counties). These
powers are promulgated by the Permittee through their municipal codes, ordinances, and statutes duly
adopted by their governing body.

MS4: See Municipal Separate Storm Sewer System

Maximum Extent Practicable (MEP): The term which is the standard for implementation of storm water
management programs, taken as a whole, to reduce pollutants in discharges to the maximum extent
practicable. It is the maximum extent possible taking into account equitable consideration and competing
facts, including, but not limited to: the gravity of the problem, public health risk, societal concern,
environmental benefits, pollutant removal effectiveness, regulatory compliance, public acceptance,
tmplementability, cost and technical feasibility. MEP refers to storm water management programs as a
whole and not for individual BMPs. (Section 402(p)(3)(B)(iii) of the Clean Water Act requires that municipal
permits "...shall require controls to reduce the discharge of pollutants to the maximum extent practicable,
including management pracbces, control techniques and system, design and enginaer~ng methods, and
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such other provisions as the Administrator or the State determines appropriate for the control of such

Municipal Separate Storm 8ewer System (MS4): See Storm Drain System.

NPDES: See National Pollutant Discharge ElirninatJon System

National Pollutant Discharge Elimination System: A permit issued by the USEPA, SWRCB. or
CRWQCB pursuant to the Clean Water Act that authorizes discharges to waters of the United States end
requires the reduction of pollutants in the discharge.

Non-~torm Water Dlecharge: Any discharge to ¯ municipal storm drein system that is not composed
entirely of storm water,

Notice of Intent to Meat and Confer (NIMC): The NIMC is a letter sent to e Permittee or Permittees by
the Regional Board Executive Officer as an invitation to discuss the implementation of requirements under
this Order and is made when it is suspected that a Permittee or Permittees has/have an Insufficient
program based upon submittals made under this Order. The NIMC is a part of the Administrative Review
section of this Order and provides an opportunity for the Permittee(s) to meet with Regional Board staff to
clarify any potential misunderstandings prior to, or in lieu of the Regional Board taking enforcement action
for "non-compliance".

Nuisance: Anything which meets all of the following requirements: (1) is injurious to health, or is Indecent
or offensive to the senses, or an obstruction to the flee use of property, so as to Interfere with the
comfortable enjoyment of life or property; (2) affects at the same time an entire community or
neighborilood, or any considerable number of persons, although the extent of the annoyance or damage
inflicted upon individuals may be unequal; (3) oP.~urs during, or as ¯ result of, the treatment or diapo=el of

Permlttsela): Any agency named in the NPDES storm water permit as being responsible for permit
conditions within its jurisdiction. Perm~ees to the NPDES storm water permit presently include the County
of Los Angeles and the cities of Agoura Hills, Alhambra, Arcadia, Artasia, Azusa, Baldwin Perk, Bell,
Bellflower, Bell Gardens, Beverly Hills, Bradbury, Burbank, Calabasas, Carson, Cerritos, Cleremont,
Commerce, Compton, Covina, Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo,
Gardena, Glendale, Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills, Huntington
Park, Industry, Inglewood, I~vindale, La Canada Flintridge, La Habra Heights, Lakewood, La Mirede, La
Puente, La Veme, Lawndale, Lomita, L~.ng Beach, Los Angeles, Lynwood, Malibu, Manhattan Beach,
Maywood, Monmvia, Montebello, Monterey Perk, Norwalk, Palos Verdes Estates, Paramount, Pasadena,
Pico Revere, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates,
Rosemead, San Dimas, San Femando, San Gabriel, San Marlno, Santa Clarita, Santa Fe Springs, Santa
Monica, Sierra Madre, Signal Hill, South El Monte, South Gate, South Pasadena, Temple City, Torrance,
Vernon, Walnut, West Covina, West Hollywood, Westiake Village, end Whittler.

Pervious: Natural or men-made surfaces that allow the enVy of water into the u~’~lerlying soil, resulting

R0028325

I



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX                                               CAS614001

in less runoff from the surface when compared to impervious surfaces. Examples of pervious surfaces
include vegetated areas, moat undeveloped areas, uncompacted earth surfaces, and lattice ~pa modular
pavement=.

Phase I Facilities: This term refers to categories of facilities which ere required to obtain a National
Pollutant Discharge Elimination System (NPDES) permit for storm water discharges =ssor.Jated with
"industrial activity" as required by 40 CFR 122.26(c). The term "industrial activity" is defined in 40 CFR
122.26(b)(14) end in general refers to 11 categories of activities. These categories include:

i. FACILITIES SUBJECT TO STORM WATER EFFLUENT LIMITATIONS GUIDELINES, NEW
SOURCE PERFORMANCE STANDARDS, OR TOXIC POLLUTANT EFFLUENT STANDARDS (40
CFR SUBCHAPTER N). Currently, categories of facilities subject to storm water effluent limitations
guideline are Cement Manufacturing (40 CFR Part 411), Feedlot= (40 CFR Part 412), Fertilizer
Manufacturing (40 CFR Part 418), Petroleum Refining (40 CFR Part 419), Phosphate
Manufacturing (40 CFR Part 422), Steam Electric (40 CFR Part 423), Coal Mining (40 CFR Part
434), Mineral Mining and Processing (40 CFR Part 436), One Mining and Dressing (40 CFR Part
440), and Asphalt Emulsion (40 CFR Part 442). The fact sheet accompanying this general permit
contains additional information pertaining to facilities subject to new source performance standards
or toxic pollutant effluent standards.

ii. MANUFACTURING FACILITIES: Standard Industrial Classifications (SICs) 24 (except 2411 end
2434), 26 (except 265 and 267), 28 (except 283 and 285) 29, 311, 32 (except 323), 33, 3441, and
373.

lii. OIL AND GAS/MINING FACILITIES: Sits 10 through 14 including active or inactive mining
operations (except for areas of coal mining operations meeting the definition of ¯ reclamation area
under 40 CFR 434.11(1) because of performance bond issued to the facility by the appropriate
Surface Mining Control and Reclamation Act (SMCRA) authority has been released, or except for
area of non-coal mining operations which have been released from applicable State or Federal
reclamation requirements after December 17, 1990) and oil and gas exploration, production,
processing, or treatment operations, or transmission facilities that discharge stormwater
contaminated by contact with or that has come into contact with any overburden, raw material,
intermediate products, finished products, by products, or waste products located on the site of such
operations. Inactive mining operations are mined sites that are not being actively mined, but which
have an identifiable ownerloperetor. Inactive mining sites do not include sites where mining claims
are being maintained prior to disturbances associated with the extraction, beneficlation, or
processing of mined matehal, or sites where minimal ac0vities ere undertaken for the sole purpose
of maintaining ¯ mining claim.

iv. HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES: Includes thoseoperating under interim status or ¯ general permit under Subtitte C of the Federal Resource V

Conservation and Recovery Act (RCRA).

v.    LANDFILLS, LAND APPLICATION SITES, AND OPEN DUMPS: Sites that receive or have received
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industrial waste from any of the facilities covered by this general permit, sites subject to regulation
under Subtle D of RCRA, and sites that have accepted waste from construction activities
(constTuction ectivibes include any clearing, grading, ~r excavation ttmt results in disturbance of rwe
ecms or more).

vi. RECYCLING FACILITIES: SICs 5015 and 5093. These codes include metal scrap yards, battery
reclaimers, salvage yards, motor vehicle dismant~ers end wreckers, and recycling facilities that are
engaged in assembling, breaking up, sorting, and wholesale distribution of scrap and waste
material such as bot’des, wastepaper, textile wastes, oil waste, etc.

vii. STEAM ELECTRIC POWER GENERATING FACILITIES: Includes any facility Ihat generates
steam for electric power through the �ombustion of coal, oil, wood, etc.

viii¯ TRANSPORTATION FACILITIES: SICs 40, 41, 42 (except 4221-25), 43, 44, 45, and 5171 which
have vehicle maintenance shops, equipment cleaning operations, or airport deicing operations.
Only those portions of the facility involved in vehicle maintenance (including vehicle rehabilitation,
mechanical repairs, painting, fueling, and lubrication) or other operations identified herein that are
associated with industrial activity.

ix.    SEWAGE OR WASTEWATER TREATMENT WORKS: Facilities used in the storage, treatment,
recycling, and reclamation of municipal or domestic sewage, including land dedicated to the
disposal of sewage sludge that are located within the confines of the facile, with ¯ design flow of
one million gallons per day or more, or required to have an approved pratmatment program under
40 CFR Part 403. Not included are farm lands, domestic gardens, or lands used for sludge
management where sludge is beneficially mused and which are not physically located in the
confines of the facility, or areas that are in compliance with Section 405 of the CWA.

xi. MANUFACTURING FACILITIES WHERE MATERIALS ARE EXPOSED TO STORM WATER: SlCs
20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 285, 30, 31 (except 3441), 35, 36, 37 (except 373),
38, 39, and 4221.4225.

Note: Category x, Construction activity, is covered by a separate general permit.

Pollutant: Those "pollutants" defined inSection 502(6) of the federal Clean Water Act (33
U.S.C.§1362(6)), or incorporated into California Water Code §13373. Examples of pollutants include, but
are not limited to the following:

aCommercial and industrial waste (such as fuels, solvents, detergents, plastic pellets, hazardous
substances, fertilizers, pesticides, slag, ash, and sludge);

"Metals such as cadmium, lead, zinc, copper, silver, nickel, chromium; end non-metals such as phosphorus

"Petroleum hydrocarbons (such as fuels, lubricants, aurfactants, waste oils, solvents, coolants and grease);
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eroded soils, sediment and particulate materials in amounts which may adversely affect the8~XC~SS~e
beneficial use of the receiving waters, flora or fauna of the State;

aAnimal wastes (such ~s discharge fTom confinement facilities, kennels, pens, recmatio~l facilities,
stables, and show facilities);

mSubstences having characteristJca such as pH less than 6 or greater than 9, or unusual coloration or
turbidly, or excessive levels of fecal coliform, or fecal streptococcus, or enterococcus;

The term "Pollutant" shall not include uncontaminated storm water, potable water or reclaimed water
generated by a lawfully permitted water U~atment facility.

The term "Pollutant" also shall not include any substance identified in this definition, If through compliance
with the best management practices available, the discharge of such substance has been eliminated to the
maximum extent practicable. In an enforcement action, the burden shall be on the parson who is the
subject of such action to establish the elimination of the discharge to the maximum extent practicable
through compliance with the best management practices available.

Pollutant Loading: The quantity of s pollutant found in rurtoff expressed in mass per unit of time. rl’q        i~ .....
Pollutant Ioadings are commonly expressed in units of tons/year or pounds/year.1                                ~ ’~
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Pollutants of Concem: Pollutants that exhibit one or more of the following characteristics:

a Current Ioadings or historic deposits of the pollutant are Impac~ng the beneficial uses of e r~ceiving water,

=Elevated levels of I~e pollutant are found in sediments of e receiving water and/or have th~ Ix~nl~al to
b~oacoumuleta in organisms therein, or

iThe detectable inputs of the pollutant are st a level high enough to be considered potentially toxic to
humans and/or Ik~ra end fauna.

Pollutants of concern may be different for each receiving water.

For example, Pollutants of concern for the Santa Monica Bay Watershed Management Area include, DDT,
PCBs, PAHs, Chlordane, TBT, cadmium, chromium, copper, lead, nickel, silver, zinc, pathogens, TSS
(sediment), nutrients, trash and debris, chlorine, oxygen demanding substances, end oil and grease.

Pollution Pr~vention: Includes any planning, schedules of activities, prohibitions of practices,
implementation maintenance procedures, and other management practices, to prevent or reduce pollutants
in storm water I urban runoff discharges.

Principal Parmlttee: The agency named in the NPDES storm water permit to serve as permit coordinator,
responsible for general administration of the permit, and coordinating cooperation by other Permittees,
including but not limited to the implementation of local self-monitoring programs and BMPs, and preparation
and submittal of reports required by the permit. The Principal Permitlea under this Order is the County of
Los Angeles.

Publlc Agency Vehlcle Malntsnance/Matsrlal Storage Faslllty: Any Permittea-owned and/or operated

tofaCilitypreparethat ais:hazardousUSed for vehiclematerialsOr businesseqUipmentpl~n.maintenance’ repair, washing, or fueling; and/or is required

Regional Board: The members of California Regional Water Quality Control Board State agency with
pdmary responsibility for the coordination and control of water quality. This means the California Regional
Water Quality Control Board, Los Angeles Region. The Los Angeles Region, is comprised of all basins
draining into the Pacific Ocean between the southeasterly boundary, located in the westedy part of Venture
County, of the watershed of Rincon Creek and a line which coincides with the southeasterly boundary of
Los Angeles County from the ocean to San Antonio Peak and follows thence the divide between San
Gabriel River and Lytle Creek drainage to the divide between Sheep Creek end San Gabriel River
drainage.

Reportable Quantity: means ~at quanta/of a hazardous substance, as let forl~ in 40 CFR 302, which
requires notification pursuant to 40 CFR 302 in event of that quant~ release.

Recalvlng Waters: All surface water bodies within ~ permit area ~at are identified in the Basin Plan.
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SIC: See Standard Industflal Ciaslif~atk)n.

SPCA: See Storm Water Program Compliance Amendment

BWRCB: Slafa Water Resources Control Board

Secondary Containment: Structures, usually dikes or betas, surrounding tanks orother storage
�ontainara to catch spilled or leaked materials to prevent their discharge to the MS4.

Sediment: Organic or inorganic material that is tamed by or suspended in water and settles to form
depos~ in the storm drain system or receiving watera.

Source MinlmlzaUon: Planning or operational practi~es that reduce the amount of materials stored at e
site.

Standard Industrial Cleasifloation (SIC): The statistical classification standard, organized by industry,
underlying all establishment-based federal economic statistics. The SIC of a particular Industry is
determined using the latest Standard IndusVial Classification Manual as prepared by the Executiveof the President, O ce of Management.nd Sudgat.
Storm Drain System: Streets, gutters, conduits, natural or art~cial drains, channels and watercourses,
or other facilities that are owned, operated, maintained or controlled by any Permittee and used for the
purpose of collecting, storing, transpo~ng, or disposing of storm water.

lend.St°rmwater,Water:or otherWatersurfaces.which originates f~om atmospheric moisture (rainfall or snowmelt) and that falls onto

Storm Water Management Program: This is the sum of all requirements of this Order. This is not be
�onfused with the CSWMP.

Storm Water Pollution Prevention Plan (SWPPP): A plan required by and for which contents are
specified in the State of California General Permit for Storm Water Discharges Associated with Industrial
Activities, end the General Permit for Storm Water Discharges Associated with ConstnJction Activities. The
purpose of the plan is to help identify the sources of pollution that affect the quality of storm water
discharges f~om a site and to describe and ensure the implementation of practices to reduce pollutants in
storm water discharges.

Storm Water Program Compliance Amendment (SPCA): The SPCA is a report prepared by a Permittee
if directed to by the Regional Board Executive Officer for insufficient submittals made under this Order. The
SPCA is a part of the Administrative Review section of this Order and will include additions and
¯ nhancements to the junsdiction’..torm water program with enforceable implementation d.dl,nes.

Storm Water Runoff: That part of precipitation (rainfall or snowmeit) which travels via flow across a
surface to the storm drain system or receiving waters. Examples of this phenomenon Include: the water
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that flows from a building’s roof when it rains (runoff from an impervious surface); the water that flows into
mares when snow on the ground begins to melt (runoff fl’om a semi-pervlous surface); end the water Itmt
ftows from a vegetated surface when rainfall is in excess of the rate ~t which It’ can infllb’ate into the
undertying soil (runoff from e pervk)u$ surface). When all other factors are equal, runoff lncr~sel as the
perviousness of a surface decreases.

7
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Storm Water Runoff Mitigation Plan: A plan, to be submitted pdor to the submittal of an application for
~ first planning or building approval for a new development pro~ect, that sets for~ storm water pollution
conVols to be incorporated into development projects, The plan shall:

tuba designed to reduce the runoff volume from 1~ site and ~ pollutant load contributed by the site
through incorporation of design elements and practk~es that address each of the following goals:

mmaximize, to the extent practicable, the percentage of permeable aurfaces in order to allow more
percolation,

mminimize, to the extent practicable, the amount of runoff directed to impemleable areas to ~ atorm drain
lystem,

amaximize, to the extent practicable, storm water filtration and storage for reuse through the use of
sediment traps, cisterns or other means,

llminimize, to the extent practicable, parking lot pollution through the use of porous materials to allow
percolation of storm water, through the installation of appropriate treatment controls, or through other
means.

Toxic Pollutant: Those "pollutants", or combinations of pollutants, defined in Section 502(13) or 307(a)(1)
of the federal Clean Water Act (33 U.S.C.§1362(13)).

USEPA: United States Environmental Protection Agency

Waste Minimization: Operational practices that reduce the amount of waste materials generated.
Practices may include recycling and rouse.

Waterohed Management Aroa (WMA): Any one of the six general watershed areas covered by this
NPDES storm water permit consisting of the: Malibu Creek and other rural areas discharging to Santa
Monica Bay, Santa Clara River, Dominguez Channel/Los Angeles Harbor, San Gabdel River, Los Angeles
River, and Ballona Creek and other urban areas discharging to the Santa Monica Bay wateraheds.

Waterohed Management Area Plan (WMAP): A plan for implementation of permit requirements that is
based on the Countywide Storm Water Management Plan (CSWMP) but further addresses specific Issues,
pollutants of concern, and BMPa that aro unique to the specific Watershed Management Area.

Watershed Management Comrnlttse (WMC): A commRtee composed of representatives from each
Permittee in a Watershed Management Area. Dudes Include establishing goals and objectJvss for the
Watershed; priorit~zing pollution control efforts; developing a specific Watershed Management Plan;
coordinating and facil~ting annual reports for the water~hed; and fac~l~tJng compliance by Permittees in
the watershed.

5/23/96
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Catherine Tyrrell                        Date:    APR
Assistant Executive Officer
Los Angeles RWQCB

Senior Staff Counsel
From : OFFICE OF THE CHIEF COUNSEL

STATE WATER RESOURCES CONTROL BOARD
901P Street. Sacra~nto, ~ 95B14
Mail Code G-8

S~bject: LEGAL ISSUES RAISED IN DRAFT STORM WATER WDR/NPDES PERMIT FOR
LOS ANGELES COUNTY ET AL.

You have asked that I respond to legal issues raised in
comments submitted by the principal permittee, copermittees,
and interested parties during the development of the current
draft of Waste Discharge Requirements/NPDES Permit (permit) for
Los Angeles County and the copermittee cities.

As background to the storm water permitting process, the
federal Clean Water Act (CWA or Act) provides that the U.S. EPA
Administrator, or States with delegated authority, shall issue
National Pollutant Discharge Elimination System (NPDES) permits
to control discharge of pollutants into surface waters.
California is a delegated state for NPDES purposes. Section
402(p) (33 USC § 1342) requires that storm water discharges be
addressed through the NPDES permitting process. Section 402(p)
provisions applicable to municipal permits read as follows:

"Municipal discharge. Permits for discharges from
municipal storm sewers ....

"(i) may be issued on a system- or jurisdiction-wide
basis;

"(ii) shall include a requirement to effectively
prohibit non-storm water discharges into the storm
sewers; and

"(iii) shal! require controls to reduce the discharge
of pollutants to the maximum extent practicable,
including management practices, control techniques and
system, design and engineering methods, and such other
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provisions as the Administrator or the State determines
appropriate for the control of such pollutants."
(§ 402(p) (2) (B) .)

The language of Section 402(p) is notably brief and provides a
great deal of discretion to the U.S. EPA Administrator and to
delegated states. To assist the states and affected parties in
interpreting the CWA’s provisions, the U.S. EPA issued
regulations in 1990 that implement and interpret Section
402(p). They are found at 40 CFR Part 122.26. Along with the
regulations, the U.S. EPA released a "Fina! Rule" that contains
its responses to comments received during the rulemaking, and
in large measure, illuminates the U.S. EPA’s interpretation of
the CWA requirements. Later, the U.S. EPA published its
"Guidance Manual For the Preparation of Part 2 of the NPDES
Permit Applications for Discharges from Municipal Separate
Storm Sewer Systems", which contains further guidance.

Below, I have paraphrased the comment that raises each legal
issue, followed by my response.

I. Under the terms of the current draft, the Executive
Advisory Committee (EAC) could be held legally responsible for
compliance with the provisions of the permit. The Regional
Board has no authority to require an EAC nor can it dictate the
composition of the EAC.

As I understand it, the EAC provisions of the permit were
included in a response to a proposal contained in the permit
application submitted by Los Angeles County on behalf of the
copermittees, and, to facilitate administration of the permit,
given the complexities involved in obtaining the involvement of
86 copermittee cities. It is evident that for the permit to be
successfully implemented, some form of leadership among the
copermittees is necessary. In this connection, I note that
40 CFR 122.26(d) (2) (iv) requires "where necessary,
intergovernmental coordination" in developing and ~mplementing
a storm water management program. Recognizing the absence of
any specific requirement for an EAC, the provision was
contemplated as a voluntary effort to further the success of
the permit implementation.

Turning to the liability issue, the previous draft provided
that the EAC would implement certain permit requirements. The
current (December 18, 1995) draft is revised to clarify that
the EAC provides direction to the County and the cities, who
are the actual dischargers under the permit. The dischargers
remain responsible for implementation of the permit
requirements. The EAC members themselves, in their role as
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members of the EAC, are neither permittees nor dischargers. As
such, they cannot personally or as a group be required to do
anything under the permit. The legal responsibility for
implementation of the permit requirements remains with the
County and the cities.

On the issue of the Regional Board’s authority, if there
remains opposition to the EAC provisions, I recommend that
staff delete all requirements regarding the EAC and, instead,
expand the Findings to discuss the EAC proposals provided by
the dischargers themselves. In that way, we memorialize the
fact that the dischargers suggested the approach and mention a
leadership mechanism while deleting any objectionable mandatory
requirements. The permittee and ~he copermittee thus assume
all responsibility for appropriate implementation of the
permit.

2. The Administrative Review provisions regarding issuance of
a Notice of Intent to Meet and Confer violate the permittee’s
due process rights in that the city is not afforded notice and
an opportunity to be heard.

These provisions were drafted to create an informal dispute
resolution process for the benefit of the cities. The
Administrative Review provisions constitute a voluntary
mechanism intended to resolve compliance issues in an informal
manner prior to commencement of f__Qrmal enforcement. "Due

to State action that would deprive theProcess" applies only
subject of property or other rights. Since the Administrative
Review process precedes (and ultimately seeks to replace)
formal enforcement actions, there is no loss of property or
other rights and, thus, there can be no loss of due process
rights. To the extent that the comment seeks an additional
level of notice and opportunity to be heard, I would recommend
against it, since to do so would defeat the purposes of
informal resolution.

Additionally, the analysis above regarding the EAC is also
pertinent to the Administrative R~view component of the permit.
That is, the relevant provisions ~n the draft permit were
developed to facilitate administr;~tion of the permit, although
staff recognizes that there is no specific authority to require
inclusion of such provisions. If voluntarily accepted by the
dischargers, it can be included f,~r the purpose of promoting
effective communication regarding compliance with the permit,
and to avoid enforcement actions. Removal of these provisions
would remove an apparently desirable dispute resolution
mechanism preceding enforcement action. However, if there
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remain objections to the provisions, as with the EAC, I
recommend deletion.

3. The NRDC and other entities should be required to
participate in the Administrative Review process to resolve
differences and be bound by the results.

To the extent that the NRDC and other nondischarging observers
agree to be so bound, they are free to negotiate a document
memorializing that agreement with the dischargers. However,
the Regional Board does not possess any authority over
nondischarging entities. The Regional Board’s authority in
issuing the permit is limited to controlling the conduct of
dischargers which affects water quality. It does not extend to
the conduct of nondischargers. Indeed, the CWA provides
certain rights to citizens, including the right to file a
citizen’s suit challenging the failure to properly implement
CWA provisions. Adoption of the proposed comment would
infringe on that right. Thus, the Regional Board may not
require that the NRDC or others participate in or be bound by
the Administrative Review process.

4. Final determinations made by the Executive Officer during
the Administrative Review process should be subject to appeal
to the Regional Board.

Under Water Code Section 13263(e), all final determinations
made by the Executive Officer involving waste discharge
requirements are subject to review by the Regional Board. Non-
final decisions are not reviewable because it would create
duplication and impede final resolution of issues. A provision
can be added to the Administrative Review section to satisfy
the comment, to the effect "Final determinations made by the
Executive Officer at the conclusion of the Administrative
Review process are subject to review by Regional Board pursuant
to Water Code Section 13263(e)."

5. The draft permit exceeds State and Federal requirements for
storm water programs. Programs required under the permit
should be limited to those required under the Clean Water Act.

By its express terms (Section 402(p)), the Act requires that
the municipalities implement controls to reduce the discharge
of pollutants in storm water to the maximum extent practicable
(MEP) and must not exceed water quality standards. The State’s

obligation is to interpret this provision to give effect to the
purposes of the Act. The programs required under the permit
are consistent with this mandate. The permit contemplates
programs that will reduce the discharge of pollutants to the
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maximum extent practicable. Rather than exceeding the CWA
requirements, the permit provisions describe storm water
program components that minimally fulfill the CWA mandate.

For example, another comment states, "The Clean Water Act does
not regulate ’parking lot pollution’"

The U.S. EPA states in the Final Rule as follows:

"The Administrator or NPDES State has the authority
under section 402(p) (2) (E) of the amended CWA to require
a permit prior to October I, 1992, by designating storm
water discharges such as those from parking lots that
are significant contributors of pollutants or contribute
to a water quality standard violation." (Federal
Register, Vol. 55, p. 48010.)

Studies demonstrate that parking lot storm water discharges are
significant sources of pollutants. See Pitt et al., Urban
Storm Water Toxic Pollution, Assessment~ Sources, V. 67,
pp. 260-275; Western States Petroleum Association and American
Petroleum Institute, Results of Retail Gas Outlet & Commercial
Parking Lot Storm Water Runoff Study (Geomatrix Consultants),
1994. Since the Act does not exempt a source that is a
significant contributor of pollutants, it is appropriate to
address parking lot pollution in the municipal storm water
permit.

6. Who determines what is the "maximum extent practicable?"

It is up to the principal permittee and the copermittees
initially to propose actions that implement best management
practices to reduce pollution to the MEP. It is the Regional
Board’s responsibility, however, to evaluate the proposed
programs using appropriate guidance. Neither the CWA nor the
U.S. EPA has defined MEP. However, the issue has been analyzed
in some detail in a memorandum prepared by Elizabeth Miller
Jennings, Senior Staff Counsel, Office of Chief Counsel, State
Water Resources Control Board, dated February ii, 1993 (copies
of which can be provided on request). The following excerpt
provides the factors that we need to consider in determining
MEP:

"Although MEP is not defined by the federal
regulations, use of this manual in selecting BMPs
should assist municipalities in achieving MEP. In
selecting BMPs which will achieve MEP, it is
important to remember that municipalities will be
responsible to reduce the discharge of pollutants in
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storm water to the maximum extent practicable. This
means choosing effective BMPs, and rejecting
applicable BMPs only where other effective BMPs will
serve the same purpose, the BMPs would not be
technically feasible, or the cost would be
prohibitive. The following factors may be useful to
consider:

"I. Effectiveness: Will the BMP address a pollutant
of concern?

"2. Regulatory Compliance: Is the BMP in compliance
with storm water regulations as well as other
environmental regulations?

"3. Public acceptance: Does the BMP have public
support?

"4. Cost: Will the cost of implementing the BMP
have a reasonable relationship to the pollution
control benefits to be achieved?

"5. Technical Feasibility: Is the BMP technically
feasible considering soils, geography, water
resources, etc.?

"After selecting a menu of BMPs, it is of course the
responsibility of the discharger to insure that all
BMPs are implemented."

The Regional Board’s role is to review BMPs suggested by the
municipalities and determine MEP using the above guidance and
the court’s decision in NRDC et al. v. California Department of
Transportation Federal District Court, Central District of
California (1994). The court stated that a permittee must
evaluate and implement BMPs except where (i) other effective
BMPs will achieve greater or substantially similar pollution
control benefits; (2) the BMP is not technically feasible; or
(3) the cost of BMP implementation greatly outweighs the

pollution contro! benefits.

7. The draft permit unjustifiably imposes an unnecessary
burden by requiring that the cities conduct inspections of
industrial/commercial facilities and to determine whether an
NOI has been submitted to the State Board; whether a SWPPP is
available on-site, and to notify the Regional Board staff of
noncompliance with these and any other requirements as
determined appropriate by the permittee.
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The U.S. EPA has provided guidance on this issue. Its language
in the Final Rule (Federal Register, Vol. 55, p. 48056)
indicates that it contemplates that the cities will arrange for
inspections as necessary to assure success of the storm water
programs:

"Today’s rule also requires the municipal storm sewer
permittee to describe a program to address industrial
discharges that are covered under the municipal storm
sewer permit. Today’s rule requires the municipal
applicant to identify such discharges .... provide
a description of a program to monitor pollutants in
runoff from certain industrial fac±lities that
discharge to the municipal separate storm sewer
system, identify priorities and procedures for
inspections, and establish and implement control
measures for such discharges. Should a municipality
suspect that an individual discharger is discharging
pollutants in storm water above acceptable limits,
and the owner/operator of the system has no authority
over the discharge, the municipality should contact
the NPDES permitting authority for appropriate
action. "

Furthermore, the federal regulations, at 40 CFR
122.26(d) (2) (i) (F) require that municipalities demonstrate
legal authority to:

"Carry out all inspection, surveillance and
monitoring procedures necessary to determine
compliance and noncompliance with permit conditions
including the prohibition on illicit discharges to
the municipal separate storm water sewer."

The inclusion of this requirement in the regulations supports
the conclusion that it was the U.S. EPA’s intent to require the
municipalities to carry cut those inspections. The provisions
of the permit regarding inspections are drafted in an attempt
to make the cities’ increased role as manageable as possible.
They are drafted to allow the cities to meet their obligation
to inspect facilities for compliance with permit requirements
as part of the inspection and enforcement process which the
permittees are already required to implement pursuant to
guidelines issued pursuant to CWA Section 402(p) and any other
inspection programs that they may undertake. Inspection staff
can comply with the permit requirements by making additional
observations at facilities that are inspected, take additional
notes and share appropriate information with the Regional Board
staff. There may be room for negotiating the specific types of
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facilities which must be inspected and the inspection
frequencies, but it is clear that the CWA contemplates some
level of inspection by the copermittees.

8. City and County inspectors will need an administrative
inspection warrant to gain access to private property to
inspect facilities. The cities would have to embark upon the
burdensome process of obtaining an administrative warrant to
enter such properties. The permit requirement that cities
inspect nonpermitted facilities exceeds CWA requirements.

As noted above, the CWA and the implementing regulations found
at 40 CFR 122.26 must be interpreted in a manner to carry out
the purposes of the Act. As noted above, the U.S. EPA’s
guidance on the matter makes it clear that the CWA and the
federal regulations seek to impose an inspection responsibility
on the permittees. 40 CFR 122.26 (d) (2) (i) (F) expressly
requires that the permittees demonstrate or obtain the
authority to conduct inspections. To the extent that cities do
not presently possess authority to inspect, they will obtain
such authority in compliance with this regulation.

Generally, the County and cities should presently possess
authority to enforce and ensure compliance with their various
permits, such as for construction and business. The County and
cities should be able to rely on that authority to gain access
to private property in the majority of cases to assure
compliance with the storm water permit requirements. In the
much smaller number of cases, where the inspectors are unable
to gain consensual entry to premises, they may have no right of
entry without a warrant. The process involves drafting the
warrant documents, obtaining a judge’s signature, providing
advance notice of execution of the warrant, and, if met with
resistance, enlisting cooperation of the local police to gain
access for inspection purposes. Certainly, this will create an
additional burden for those cases where consensual access is
not available, and, while there is no accurate way to predict
the proportion of consensual versus nonconsensual cases, it is
possible that over time, the process could become routinized,
resistance to such inspections reduced and, therefore, the
burden to obtain warrants, reduced.

9. The federal regulations provide that certain identified
discharges are to be addressed only when the municipality
identifies the discharges as a source of pollution. The permit
proposes to prohibit certain activities that have not been so
identified by the municipalities. The permit’s exemptions
should mirror the federal regulations.
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The federal regulations promulgated pursuant to CWA Section
402(p) require permittees to "effectively prohibit" all non-
storm water discharges to the MS4 except those that have been
issued a separate NPDES permit. However, the regulations treat
a discreet list of nineteen categories separately. As to
these, the municipal permittees need not prohibit their
discharge unless they are identified as a source of pollutants.
(40 CFR § 122.26(d) (2) (iv) (B) (I) .) The December 18, 1995 draft
permit includes the nineteen exempt categories in two separate
groups: "Exempted Discharges" and "Conditionally Exempted
Discharges." The latter group includes additional categories
of non-storm water discharges not listed as such by the U.S.
EPA, but which the municipalities requested be exempt.

The Regional Board requires separate NPDES permit coverage for
ground water discharges and hydrostatic testing (this includes
waterline flushing and potable water sources) because of
region-specific contamination concerns. In addition, the
Regional Board has historically required that public/municipal
swimming pool discharges be covered by a separate NPDES permit,z

In order to avoid a conflict with these Regional Board
_ ".,        policies, I recommend that the draft permit follow the federal

list of non-storm water exemptions, except for three
categories: (I) uncontaminated ground water; (2) discharges
from potable water sources; (3) water line flushing; and (4)
dechlorinated public/municipal swimming pools discharges. The
Regional Board may consider adopting a policy in the future, as
appropriate, to resolve any conflicts in this area.

Regarding additional categories that permittees requested be
exempted but are not in the U.S. EPA’s list of nineteen, these
may be handled under the draft permit’s "Procedures for
Exemption." In order to be considered, permittees must
demonstrate that strategies for minimizing pollutant discharges
have been developed, or show that the non-storm water discharge
is not a potential source of pollutants to the MS4o

i0. The legal authority requirements should apply to the
primary operator of the MS4 and the principal permittee (the
County), rather than the copermittee cities.

40 CFR Part 122.26 (d) (2) (i) requires a demonstration that the
applicant can operate pursuant to legal authority established

~ Section 402(p) requires that facilities already under permit shall
remain covered under a separate NPDES permit.
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by statute, ordinance, or series of contracts which authorizes
or enables the applicant at a minimum to:

"(A) Control through ordinance, permit, contract,
order, or similar means, the contribution of
pollutants to the municipal storm water sewer by
storm water discharges associated with industrial
activity and the quality of storm water discharges
from sites of industrial activity;

"(B) Prohibit through ordinance, order, or similar
means, illicit discharges to the municipal separate
storm sewer;

"(C) Control through ordinance, order, or similar
means, the discharge to a municipal separate sewer of
spills, dumping or disposal or materials other than
storm water;

"(D) Control through interagency agreements among
coapplicants the contribution of pollutants from one
portion of the municipal system to another portion of
the municipal system;

"(E) Require compliance with conditions in
ordinances, permits, contracts, or orders; and

"(F) Carry out all inspection, surveillance, and
monitoring procedures necessary to determine
compliance and noncompliance with permit conditions
including the prohibition on illicit discharges to
the municipal separate storm sewer."

The U.S. EPA’s Guidance Document provides assistance on the
issue whether the County alone can be required to provide the
legal authority demonstration:

"When two or more municipalities submit a joint
application, each coapplicant must demonstrate that
it individually pcssesses adequate legal authority
over the entire municipal system it operates or owns.
A coapplicant need not fulfill every component of
legal authority specified in the regulations, as long
as the combined legal authority of all coapplicants
satisfies the regulatory criteria for every segment
of the MS4 (including authority over sources that
discharge to the MS4) ....
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by statute, ordinance, or series of contracts which authorizes
or enables the applicant at a minimum to:

"(A) Control through ordinance, permit, contract,
order, or similar means, the contribution of
pollutants to the municipal storm water sewer by
storm water discharges associated with industrial
activity and the quality of storm water discharges
from sites of industrial activity;

"(B) Prohibit through ordinance, order, or similar
means, illicit discharges to the municipal separate
storm sewer;

"(C) Control through ordinance, order, or similar
means, the discharge to a municipal separate sewer of
spills, dumping or disposal or materials other than
storm water;

"(D) Control through interagency agreements among
coapplicants the contribution of pollutants from one
portion of the municipal system to another portion of
the municipal system;         ¯

"(E) Require compliance with conditions in
ordinances, permits, contracts, or orders; and

"(F) Carry out all inspection, surveillance, and
monitoring procedures necessary to determine
compliance and noncompliance with permit conditions
including the prohibition on illicit discharges to
the municipal separate storm sewer."

The U.S. EPA’s Guidance Document provides assistance on the
issue whether the County alone can be required to provide the
legal authority demonstration:

"When two or more municipalities submit a joint
application, each coapplicant must demonstrate that
it individually possesses adequate legal authority
over the entire municipal system it operates or owns.
A coapplicant need not fulfill every component of
legal authority specified in the regulations, as long
as the combined legal authority of all coapplicants
satisfies the regulatory criteria for every segment
of the MS4 (including authority over sources that
discharge to the MS4) ....
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"Coapplicants also may use interjurisdictional agreements
to show adequate legal authority and to ensure planning,
coordination, and the sharing of the resource burden of
permit compliance. When more than one entity is
submitting an application for a MS4 (either as
coapplicants or as individual applicants for different
parts of a system), the role of each party must be well
defined. Each applicant or coapplicant must show the
ability to fulfill its responsibilities, including legal
authority for the separate storm sewers it owns or
operates." (Section 3.2.3)

This guidance makes clear that the cities and the County must
coordinate with each other to assure that there is the
necessary legal authority either in the County or in the
cities, or through some combination of authority, to control
the discharge of pollutants in all parts of the municipal
separate storm sewer system.

ii. The legal authority requirements are unclear.

In summary, the copermittees must demonstrate to the Regional
Board that they possess the legal authority to implement the
required actions provided in 40 CFR 122.26(d) (2) (i) (A)-(F).
Subject to the Response to Comment No. I0, above, each
permittee’s municipal attorney should provide a statement that
he/she has reviewed the city’s ordinances and has determined
that they provide the necessary authority. If the permittee
does not currently have an effective ordinance(s) that provides
the required authority, it must provide a schedule setting
forth when it will adopt or amend its ordinances to provide the
necessary authority.

Once each permittee has so demonstrated, it is required to
enforce those ordinances to the extent required to effectively
control discharges to and from those portions of the MS4 over
which it has jurisdiction, as required by the permit.

12. No city attorney will be able to certify that the city
possesses legal authority to implement the permit because the
permit requires inspections that may infringe on the rights of
private parties.

The current draft eliminates the requirement that the city
attorney "certify" legal authority. Regarding authority to
implement the permit, the comment confuses two separate issues.
The permit requires compliance with the legal authority
requirements as provided at 40 CFR Part 122.26(d) (2) (i) (A)-(F).
This requirement can be met simply by providing information

R0028344

!



Catherine Tyrrell               -12-                     ~PR ! 7 1996

about the ordinance that provides the stated authority, or a
schedule in which such ordinance will be adopted. That is all
that a city attorney needs to consider. The issue regarding
inspections is an entirely separate matter and it does not need
to delay compliance with the straightforward legal authority
requirements. Specifically, the issue regarding inspections is
whether the permit requirements themselves regarding
inspections are appropriate. That issue is treated in
responses to Comments 3 and 4, above.

13. The stated goals of the Countywide Guidelines would
unrealistically and unlawfully target new development to
improve existing conditions, rather than preventing water
pollution by storm water discharges.

The current draft has been modified to clarify that the
requirement is to preserve--rather than create--existing
beneficial uses. To the extent that the comment suggests that
the permit applies disproportionately to existing facilities
and new development, requiring the latter to take on greater
responsibility for control of storm water pollution, a review
of the permit shows this to be unfounded. Many more of the
permit’s requirements apply to existinq residential,
commercial, and industrial facilities.

14. The Regional Board does not have authority to adopt
watershed management plans that effectively preempt local land
use control.

CWA Section 402(p) provides that municipal storm water permits,
"shall require controls to reduce the discharge of pollutants
to the maximum extent practicable, including management
practices .... " As interpreted and implemented in the
federal regulations, 40 CFR 122.26(d) (2) (iv) (D) requires:

"A description of a program to implement and maintain
structural and non-structural best management
practices to reduce pollutants in storm water runoff
from construction sites to the municipal storm sewer
system, which shall include: [i] A description of
procedures for site planning which incorporate
consideration of potential water quality impacts."

Municipalities are authorized under their planning authority to
control land use decisions. The above regulation clearly
contemplates that municipalities exercise their planning power
in such a manner that considers potential water quality
impacts. Pursuant to these directives, the permit requires
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"
consideration of watershed planning elements to control
pollution from affected sources.

The permit requires actions consistent with existing law,
including those concerning local land use control, and should
not be read as preempting those laws. The intent has been to
facilitate, to the extent allowed by law, smooth implementation
of applicable provisions of the CWA and to ensure consistency
with the Coastal Zone Act Reauthorization Amendments (CZARA)-
Under CZARA, management measures have been prescribed by the
U.S. EPA and National Oceanic and Atmospheric Administration
(NOAA) applicable to construction activity regardless of land
size.

15. Provisions of the permit dictate the manner in which the
dischargers are to comply with its requirements, in violation
of Water Code Section 13360.

Water Code Section 13360 clearly provides a restriction on the
ability of the Regional Boards to dictate the manner of
compliance with State requirements. However, Water Code
Section 13377 provides that, notwithstanding Section 13360, the
Regional Boards shall issue waste discharge requirements which
apply and ensure compliance with all applicable provisions of
the CWA. Inasmuch as the permit seeks to implement CWA
requirements, it does not violate Section 13360 for the
Regional Board to include specified programs that must be
implemented by the municipalities in order to carry out CWA
requirements. This is made all the more necessary by the
elimination of numerical limits from the permit. Reliance on
BMPs requires specification of those programs that are relied
upon to reduce pollution.

16. The decision-making authority of a city rests with its
city council, and it cannot be delegated, except within
narrowly prescribed limits, to a representative on the WMC.

As I understand it, the intent of the permit is to assure
representation by city staff of sufficiently high level to
accomplish implementation of programs within narrow time
limits, and avoid wasted time. Further discussion should
identify the appropriate staff, or the extent of permissible
delegation, and if none is available, other acceptable
mechanisms for the WMC to achieve its objectives, including
procedures that would allow the representatives to take issues
back to their respective city councils for approval.

17. The BMP substitution provisions unlawfully delegate to the
Executive Officer authority to prescribe permit requirements.
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The provisions were put into the draft permit in order to allow
the cities a streamlined means of allowing for BMP
substitution. If an acceptable provision cannot be drafted
along the lines described below, it should be deleted. BMP
changes would thus be taken to the Board for approval.

The current draft provides that the Executive Officer approve
modifications only where he/she finds that the proposed change
will (I) achieve greater or substantially similar reduction in
storm water pollutants, and (2) be implemented within a similar
period of time. These criteria are sufficiently detailed to
constitute an appropriate authorization to the Executive
Officer.

18. The cities have no legal authority to control discharges
on federal and certain other facilities within the cities"
jurisdiction.

The permit may properly require only control of discharges t__Qo
the extent allowed by law. The provisions of the permit are
not intended to, and legally cannot, expand the cities’
authority over such facilities as federal properties. The
appropriate permit language should be clarified to exclude
obligations by the cities over federal properties located
within its boundaries, state-owned properties, state parks, and
state universities.

19. The Permit constitutes rulemaking subject to the APA.

The essence of the argument appears to be that, because the
Regional Board staff has relied upon studies, guidance manuals,
reports, portions of other permits, and staff input to produce
the draft permit, and those underlying documents have not been
subjected to scrutiny under the APA, the permit itself
constitutes rulemaking subject to the APA. I do not agree.

Government Code Section 15375 defines a "permit" as:

"[A]ny license, certificate, registration, permit, or
any other form of. authorization required by a state
agency to engage in a particular activity or act."

The draft storm water waste discharge requirements for Los
Angeles County constitute a permit within the meaning of the
Government Code. Permits issued pursuant to Water Code
Section 13262 or 13377 are not subject to the APA. (Government
Code § 11352.) The fundamental distinction between permit
issuance and rulemaking is that the former." is a quasi-judicial
process involving a specific discharger or group of dischargers
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based upon facts unique to the discharger or group, while the
latter is a quasi-legislative exercise aimed at regulating the
public in general, based upon general facts.

By definition, permit issuance involves the identification and
imposition of applicable standards to allow the permittee or
permittees to discharge storm water. That is what the draft
permit seeks to accomplish. The fact that the draft permit
makes use of materials not previously subjected to the APA does
not, as the comment suggests, impose upon any group, any
perceived requirements in those materials and documents. That
would be rulemaking subject to the APA. None of the arguments
raised by the commenters affect the essential difference
between rulemaking and permit issuance.

Furthermore, the process for adoption of the permit provides
safeguards not unlike the APA’s procedural requirements. Both
provide for notice, opportunity to comment, response
requirements, and hearing before the Board. The process
provides for airing of all comments to provisions in the permit
by those subject to permit and by other interested parties.
The commenters’ invitation to embark upon a rulemaking process
in order to adopt the permit should be declined as it would
unavoidably confuse the distinction between rulemaking and
permit issuance. Moreover, the Regional Boards have not
historically engaged in rulemaking under the APA. That
function has been performed exclusively by the State Board in
its discretion. To require each Regional Board to engage in
separate rulemaking actions to support their storm water
permits is not only time- and resource-intensive, but creates
the undesirable potential for conflicting results.

20. Reimbursement for State Mandates. The permit will require
numerous programs which the cities will have to fund. To the
extent the storm water permit requirements constitute federal
requirements, the State may not properly shift the cost of
those programs to the cities, without providing a funding
mechanism.

Section 6 of Article XIII B of the California Constitution
requires the state to reimburse local government for the costs
of complying with any new program or higher level of service
mandated by either the Legislature or any state agency. In
developing this storm water permit, the Regional Board is
~__i~ ~ provisions of the CWA and applicable regulations,
which are federal laws. The SWRCB has previously determined
that in several circumstances, Regional Board orders are exempt
from the requirement for reimbursement. Among the reasons is
that the orders implement federal and not state law. See Th___~e
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City of San Bernardino (1991) Order No. WQ 91-08. As noted in
other responses to comments, the permit requirements are
intended to require the minimal programs and activities
necessary to carry out the intent of the CWA, which is to
assure reduction to the maximum extent practicable the
discharge of pollutants in storm water. The Regional Board has
not relied upon its discretion under State law to implement
more stringent requirements than those set forth under the CWA.

21. The information gathering requirements (developing a
computer database, obtaining information from permittees,
conducting inspections, preparing reports) exceed the CWA and
federal regs, and are in violation of 44 U.S.C. Sections 3501,
et seq. (Paperwork Reduction Act) and would require hiring
additional staff.

The current draft reduces the reporting frequencies and the
detail of required reporting. The aspects of this comment
concerning obtaining information from permittees and the need
to hire more staff is addressed in the comment/response dealing
with inspections. As to the manner of report submittal, the
Regional Board may request that reports be submitted in a
particular format, including electronic.

The Paperwork Reduction Act (PRA) applies to collection and use
of information by federal agencies, not state agencies. 44
U.S.C. Section 3502(1). Even if it were applicable to
collection and use of information by state agencies, the
reporting requirements do not violate the PRA so long as the
required reports are "necessary for the proper performance of
the functions of the agency." 44 U.S.C. § 3508. Clearly, the
reporting requirements are necessary to assure compliance with
the permit.

22. The County has no authority to require a city to cease
discharges that occur in the city but enter county-operated
storm water conveyances. Who is liable for cleanup costs?

This is the kind of issue that should be resolved among the
County and the cities themselves, as copermittees pursuant to
interagency agreement authority. The cities among each other,
and the County and the cities should consider entering into
memoranda of understanding to apportion their respective
responsibilities in such cases.

23. Regarding Section II.B., the cities should not be required
to assume any responsibility for cleanup if the owner/operator
does not address a problem.
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The EPA’s guidance indicates that the cities have
responsibility for assuring that owner/operators do not cause
illegal storm water discharges. It follows that the cities
have responsibility to assure that owner/operators who cause
pollution will address pollution problems they have caused
through enforcement actions. The cities assume cleanup
responsibility under their obligation to assure prevention of
discharges of pollutants into storm water channels. Otherwise,
that responsibility is illusory.

24. The permit improperly seeks to shift responsibility for
control of Industrial/Commercial sources of pollution to the
cities.

The permit places responsibility for control of these sources
at the same place that the U.S. EPA places the responsibility:
with the municipalities. The US EPA notes in the Preamble to
the Storm Water Regulations that municipalities are in the best
place to enforce compliance with storm water discharge
requirements.

"Because storm water from industrial facilities may
be a major contributor of pollutants to MS4s,
municipalities are obligated to develop controls for
storm water discharges associated with industrial
activity through their system in their storm water
management program .... The CWA provides that
permits for municipal separate storm sewers shall
require municipalities to reduce pollutants to the
maximum extent practicable. Permits issued to
municipalities for discharges from municipal separate
storm sewers will reflect terms, specified controls,
and programs that achieve that goal."

Federal Register, Volume 55, Number 222, p. 48000. Again, at
p. 48006, the U.S. EPA stated:

"Municipal operators of large and medium municipal
separate storm sewer systems are responsible for
obtaining system-wide or area permits for their
system’s discharges. These permits are expected to
require that controls be placed on storm water
discharges associated with industrial activity which
discharge through the municipal system."

It is clear from these passages that the U.S. EPA interprets
the CWA as requiring control of industrial/commercial
discharges by the municipalities. The draft permit is
consistent with the EPA’s interpretation.
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Subject: DEFINITION OF "MAXIMUM EXTENT PRACTICABLE"

) What is the meaning of the standard "maximum extent practicable"
-. (MEP) as used in the Clean Water Act’s storm water provisions,

i. and how can this standard be communicated to the regulated
.... community? How can this concept be included,i~ the draft BMP

manua i ?

CONCLUSION

The standard "maximum extent_practicable" is not specifically
defined for use in the storm water program. It. has been defined
in other rules, however, to require taking all actions which are
technically feasible. I have included draft language for the
m~nual.

DISCUSSION

Section 402(p) of the Clean Water Act (33 U.S.C. $ 1342(p))
provides that permits issued for discharges from municipal
separate storm sewers must require controls to reduce the
discharge of pollutants "to the maximum extent practicable".
The statutory language provides that municipal permits:

"Shall require controls to reduce the discharge of
pollutants to the maximum extent practicable,
including management practices, control techniques
system, design and engineering methods, and such other
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provisions as the [EPA] Administrator or the State
determines appropriate for the control of such
pollutants." Clean Water Act Section
402(p)(3)(B)(iii); 33 U.S.C. S 1342(p)(3)(B)(iii).

Neither Congress nor the U.S. Environmental Protection Agency
(EPA) has defined the term "maximum extent practicable", and yet
this is the critical standard which municipal dischargers must
attain in order to comply with their permits. (The State could
have spelled out the specific controls which the municipalities
were required to undertake. However, such an approach would
have relinquished the municipal dischargers of any flexibility
in implementing their storm water programs.)

On its face, it is possible to discern some outline of the
intent of Congress in establishing the MEP standard. First, the
requirement is to reduce the discharge of pollutants, rather
than totally prohibit such discharge. Presumably, the reason
for this standard (and the difference from the more stringent
standard applied to industrial dischargers in Section
402(p)(3)(A)), is the knowledge that it is not possible ~or
municipal dischargers to prevent the discharge of all pollutants
in storm water. The second point which is clearly encompassed
in the standard is that it is the permitting agency, and not the
discharger, which is the ultimate arbiter on whether there has
been sufficient reduction of pollutants.

The most difficult issue is determining howmuch pollutants must
be reduced, or, in other words, which best management practices
(BMPs) must be employed in order to comply with the MEP
standard. While the term is not defined in the Clean Water Act
cr the EPA regulations, the same term does appear in other
federa! laws and regulations, and there are some definitions or
interpretations which may be useful to the storm water program.

In the Uranium Mill Tailings Radiation Control Act of 1978
(42 U.S.C. $ 7901, et seq.), the Department of Energy was
required to designate within one year of the Act’s adoption "to
the maximum extent practicable" contaminated areas within the
vicinity of uranium processing sites. In addressing a lawsuit
brought after the Department designated very few of the
"vicinity properties", the federal court declared that MEP means
"a substantial majority of the locations" should have been
designated within the year. Sierra Club v. Edwards (D.C.D.C.
1983) 19 ERC 1357. Where a NEPA regulation required that "to
the maximum extent practicable" environmental clearance was
required for uncompleted projects which had never undergone NEPA
review, a court held that the regulation "mandates a meaningful
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environmental review" rather than a "perfunctory evaluation’.
Save the Courthouse Committee v. Lynn (S.D.N.Y. 1975) 408
F.Supp. 1323.

In an interim final regulation recently promulgated by the
Department of Transportation, MEP is defined, where operators of
onshore oil pipelines must have resources "to the maximum e~nt
practicable" to remove and to mitigate or prevent worst case
discharges. 49 CFR Par~ 194. MEP is defined to mean=

"The limits of available technology and the practical
and technical limits on an individual pipeline
operator in planning the response resources required
to provide the on-water recovery capability and the
shoreline protection and cleanup capability to conduct¯
response activities ....

Finally, the term MEP is used in the Superfund legislation,
wherein permanent solutions and alternative treatment
technologies must be selected "to the maximum extent
practicable’. CERCLA, Section 121(b). The legislative" history
of the language indicates that the relevant factors in
determining whether MEP is met include technical feasibility,
cost, and state and public acceptance. 132 Cong. Rec. H 9561
(Oct. 8, 19861¯

While each of the above interpretations and definitions varies,
they do follow a pattern. The pattern that emerges is that
there must be a serious attempt to comply, and that practical
solutions may not be lightly rejected. If a municipality
reviews a lengthy menu of BMPs, and chooses to select only a few
of the least expensive, it is likely that MEP has no~ been met.
On the other hand, if a municipal discharger employs all
applicable BMPs except those where it can show that they are not
tec.hnica!~y feasible in the locality, or whose cost would exceed
any benefit to be derived, it would have met the standard. In
any case, the burden would be on the municipal discharger to
show compliance.

The definitions contained in the pipeline regulation and the
Superfund legislative history are most analogous to storm water
regulation. The major emphasis in both of these rules are
technical feasibility. Similarly, the municipal dischargers
should be required to employ whatever BMPs are feasible, i.e.,
are likely to be effective and are not cost prohibitive. Thus,
where a choice may be made between two BMPs which should provide
generally comparative effectiveness, the discharger may choose
the least expensive alternative and exclude the more expensive
BMP. However, it would not be acceptable either to reject all
BMPs which would address a pollutant source or to pick a BM~
based solely on cost, which would be clearly less effective.
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As you know, the BMP Guidance manual is being published by the
Task Force, which is made up of dischargers, rather than by the
State Water Board. As far as I know, there is no intention for
the State Water Board to adopt the manual as its own guidance
document. Therefore, it is important to stress in the manual,
both in the section on MEP and in the front of the manual, that
this manual is not a publication of the State or the Regional
water Boards, and that these Boards have not specifically
endorsed the contents. Rather, the manual was assembled by a
group of dischargers in the interest of assisting themselves and
others to comply with the storm water permits. In the section
on MEP, it should be stated that the final determination
regarding whether a discharger was reduced pollutants to the
maximum extent practicable can only be made by the Regional or
State Water Boards, but that selection and implementation of
BMPs through consideration of the listed factors should assist
dischargers in achieving compliance.

The following language is suggested in order to clarify that the
manual is not the product of the State Water Board=     ¯

"This Manual was produced and published by the Storm
Water Task Force, an advisory body of municipal
agencies regulated by the storm water pr~ram. This
Manual is not a publication of the State Water
Resources Control Board or any Regional Water Quality
Control Board, and none of these Boards has
specifically endorsed the contents thereof. The
purpose of this manual is to assist the members of the
Task Force and other dischargers subject to storm
water permits, in attaining compliance with such
permits."

The following language is recommended in place of Insert A in
the manual for municipal dischargers:

"Although MEP is not defined by the federal
regulations, use of this manual in selecting BMPs
should assist municipalities in achieving MEP. In
selecting BMPs which will achieve MEP, it is important
to remember that municipalities will be responsible to
reduce the discharge of pollutants in storm water to
the maximum extent practicable. This means choosin-~
effective BMPs, and rejecting applicable BMPs only
where other effective BMPs will serve the same
purpose, the BMPs would not be technically feasible,
or the cost would be prohibitive. The following
factors may be useful to consider:

"I. Effectiveness: Will the BMP address a pollutant
of concern?
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"2. Regulatory Compliance: Is the BMP in compliance ~
with storm water regulations as well as other
environmental regulations?

g
"3. Public acceptance: Does the BMP have public

support?

"4. Cost: Will the cost of implementing the BMP have
a reasonable relationship to the pollution

.control benefits to be achieved?                                     I
"5. Technical Feasibility: Is the BMP technically

feasible considering soils, geography, water
resources, etc.?

"After selecting a menu of BMPs, it is of course the
responsibility of the discharger to insure that all
BMPs are implemented."                                                    ~-~-~
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I.    FINDINGS

Commenter Comment Discussion Action
Agoura Hills, Long Beach, EAC, Azuse, The findings do not represent statements State Administrative Procedures Findings have been revised to inckxleBeverly Hills, Brao"oury, Carson, Cerntos, of fact or there is no evidence to show manual provides guidance on statements of fact and show headingsCommerce, CuIver City, Otamond Bar, why the findings are made. Findings infom~atlen to be in~ in I~ end categodas to facilitateBak)’win Park, Bell Gardens, Cleremont, shnuid not repeat what is in the Older. such Is addressing water quality ldefatiflcstlen of infommtlen within the
Covina, Glendale, Glendora, Hermosa Beach, Should no~ be self serving or biased. ¯ control plans and water quality Findings section.
Indust~/, Lomita, LACDPW, Norwalk, Pk:o Should be I~nlted to those relevant to ol)jectlves; identifying existing
Rivera, Rolling Hills, Rosemead, San Dimes, storm water quality enhancement, mqtJkemenls and any enforcement
San Marino, Santa Clant,,, Santa Fo Sp~ngs, Statements about enforcement a(;tlens mdJons lind inendmon~ thereto..
West Covina, West HoHywond, Wexttzke taken as ¯ result of the cmmnt pemdl

Wastom St~as Petroleum Aasoc. Inckate a gst of references in Ihe
Findings.
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II. RECEIVING WATER LIMITATIONS

COMMENTING AGENCIES COMMENTS DISCUSSION ACTION
Receiving Water Lira|rations

EAC. Azusa. Bevedy Hills, Bredbury. Carson. Compliance with receiving water Ikn#s is The fundamental objective of the The Receiving Water Lknitatione
Cerritos, Commerce. Diamond Bar. Baldwin unachievable. Compliance should be Clean Water Ac~ is to protecl, maintain iangu~e has been ¢lndsed such that
Park. Bell Gardens. Clare¯ont. Cevlna, measured based on implem(mtation of or reslore existing or potential Per¯irises am no( in vlel~ion of the
Glendale, Glendora. Hermosa Beach. programs, beneficial uses of receiving waters es permit if they am
Industry. Lomita. LACDP~N. No¯talk. PICo evaluated in 1972. Narrative c31teda ~ pem~ flBqtdmmants in
River¯, Rolling Hills, Ro~erneed. San DkYms. were develef)ed Io achieve this goal ¯ mf~:b~y maturer.
San Merino. Santa Clouts. Santa Fe Spdngs. end ere considered necessary by the
West Covin¯. West HoEywood, Weattske USEPA to meet the atatuto~y
Vitl~e. Whaler requirements of Clean Water AOt

(CWA) Section 303(cX2){A). The~
Lus Ange~s County am to be ~��41ed Io el NPOES permits

The Receiving Water Limits language including those for storm wMer
creates signif’~..anl liability. The city
st~Jgests Ihat the standard be
reasonable fu|lher progress towards
reducing pottutants dudng the permit
term and nnt attainment of water qual~

Los Angeles standards.

The draft permit contains two sets of
standards which appear to be in conflicL
One based on objectives and standards
in pians and the other based on
implementation requirements in the draft

Long Bem:h.
~e existing RWL iangunge w~ expose
each c~y to ¯ vle~ion of the n~mtive

2
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EAC. Agoura Hi,s. Alhambra. Azusa. Bak:lwin Permittees are not given the ol)podunity It is generally accepted that See ~ M~me.
Pad~. Covina. Cleremont. Commerce. to Implement their MS4 prngmm and Implementation of the requirements of
Culver City. Downey. El Segundo. Glendale, progress to meet clean water objectives, the storm water permit constitutes
Glendora. Hermosa Beach. LaVeme. Los Instead. they would h~ve Io study almost functional equivalence to compliance
Angeles. Lakewood. Lomita. Long Beach. immediately Ihe cause of violations, with water quality standards. Both the
Industn/. San Madno. Slen~ Madre, San USEPA and the State Water
Mahno. Signal Hill. So. El Monte. So. G~Ie. Resources CoMrol Board have at~d
Tonance. Valencia. West Covina. Whittier that BMPs am adequate oflluent

limitations for MS4 storm water
He~l ~ BW d~:l~qles to ICh~ve ~ ~1h

The pin, sent lancjuage implies Ihat
municipalities are in non-compliance
even when they are Implemenling the
program in a timely manner, but are
unable to eliminate violation of narrative
standards. The permit should state that
compliance is determined not from
specific water quality objectives, but from
functional equivalency measured by
timely and effective implementation of

Valencia Compeny the permit provisions.

Water quality standards in atate’~k~

Order.
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III. PROGRAM REQUIREMENTS FOR PROGRAM MANAGEMENT

COMMENTING AGENCIES COMMENTS DISCUSSION ACTIONS

Principal

Hermosa Belch To place all Principal Permittee The Order contains tables at the No action suggested
R~quirements in a single section will help beginning of each major section which
to reduce confusion by provides a summa~ of requ!rements
individual permittees, and shows who needs to implement

what and when.

BIA What moneys will the Principal Permittee The County of Los Angeles has No action suggested
use to fund and provide personnel for Ihe agreed to these m.--tivities.
development and updating of the
CSWMP and the six WMAPs? What is The projected cost has not been made
the projected cost of these activities? available by the County of Los

Angeles.

CIlabases Water quality monitoring implementation The �ommenter appears to I~lieve The permit has been revised to state
should be a counly mspoosibitity, thai the burden for monitoring has that the Principal Perm~ee shall

shifted !o individual Permittees. conducl countywide store1 water
monitoring as one of its

The County’s responsibilities Include responsibilities.
the majority of monitoring
requirements.

Heal lhe Bay The phrase "With the guidance of F_.AC" Please see the Regional Board The structure of the EAC and WMCs
throughout the Permit implies that the Couosers legal memorandum dated Is presented In the Findings.
EAC has control over the implementation April 17, 1996, comment no. 1. Reference !o the responsibilities of
of the permit. If the EAC has no legal lhe EAC has been removed.
responsibility, then the role is advlsor,/

LI Veme Appointment of I chair to the Watershed ~ Intent is to hive in offedive The pelmit revision slates that the
Management Con~littees (WMC) is WMC. Also please see the Regional WMC will choose ¯ chair
unnocessa~y. The county convenes and Board Couosers legal memorandum se~eta./, and that los Angeles
conducts the meetlogs. The WMC may dated AWE 17, 1996. comment no. 1. County d essume these roles untit
select a chak if ~t detem~Ines it to be the WMC chnoses.
nocessaly.
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COMMENIz:Ft$ COMMENTS DISCUSSION ACTIONS
Penmlttees

El Segundo. La Veme. Long Beach, Few agencies can or will appoint a staff The Pen~it requires that a The atatemeM has been changed to aLACDPWo Agoum Higs member with the delegated authority representative be appointed to the      ’~e~:hnlcagy knowledgeable
required under this permit to sit on the WMC with authority to make decisions repmsemtatl~’.WIVlC. Many of the issues to be raised for the Permittee agency. The intent is
are budgetary or policy-related which will to have a workable WMC. The
require city council or beard action. This Permittee representative who attends
pmvisien reflects a limited understanding the WMC andlor the EAC meetings
of local government processes and should provide input to the
should be stricken from the permit, development of any program

requi~nents and update their
Incorrectly requires the delegation of governing Boards as the CSWMP and
authority from a City off~;ial to staff. VVMAPs are being developed and

implemented.

Long Beach This section on internal Permtifee Some Permittees state that it is easier No change suggested.
coordination should be deleted. How the to gain cooperation from other City IPermittee coordinates and implements depa,lments if it is ctear In the Permit
lhis program withIn its agency should not that deparlments within the Permittee’s
be specified in this permit, purview must wod~ _,’~v~-~ _ratively.

Bell Ganlens, Tonance It is suggested that program Program components were included No change suggested.
requirements be limited to Waoti(:es based on MS4 requirements statewlde
which are assured of some degree of and elsewhere in the nation. Evidence
success exists that they are effective.

El Segundo, C~y of LA By what authority may a Pemdttee be Permittees In a Watershed No change
required to "jointly pcepare" a WMAP? Management Area have the Joint
Jointly with whom? responsibility with other Watemhed

Permittees to Prel)am the WMAP as
Is ¯ Peflntttee liable fro’ effors of Mher )a~l of the renewal application (2001).
jo~ peepam~?

An individual Pem~ittee is only

other Pennmee(s).
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Heal the Bay Seclion does not specifk~alty state that Permitlees may falsely believe that Language has been Included to state
the Perrnittee Is responsible for the they have nothing to do until the Ihet Pormittees am required to
implementation of the m(l~ Of CSWMP is complete. Permifiees am Impleme~ con~ by al)er.Jrmd
the Order as soon as the Order is required to implement existing storm dates.
adopted water BMPs.

External Agency Coo~inaflo~

Eleotmnic bulletin boards am outdated Not all Pennitlees have a comparable Pemdt language has been chm~ged
BeMIower. El Segundo le~:hnoicgy. ~ Board should make the level of access to electronic to state that Infommtton will be

information availabio ou the Iotemot. information. The Regional Water available horn the Regk)nat Board v~
Quality Cootml Board is currently the eisotmnlc bulletin board or other
q)dating the infomtation services available methods.
available within the office. The

LACOPW, Saota Cisdta ",4 US Army Corn of Engioeers m~d Tbe liat provided in the Permit m not Tbe suggested envies have bees
State Padre, end US Forest Sendce intended to be all inclusive, added to the llsL
aheuld be added to lisl of �oq~eratlng



Executive Advisor/Committee

Agoura Hills. Alhambra, Azusa, Baldwin Park The membership of the F.AC should be Reference to the make-up.
Bevedy Hills. Bradbury. Carson.Cemtos. left to the pem~ittees and not dictated by padicipaticn and responsil~dles
Claremont. Commerce. Covina. Culver City. Regional Board staff, the EAC has been deletod frmn the
EAC. Downey. Glendale. Glendora. Heal the It is suggested that Pemdttees Include Section.
Bay. Hermosa Beach. Industry. Inglewood, There should be no non voting members members of the public including
I~ndale. La Veme. Lomita. Los Angeles on the EAC, The EAC should be limited business and environmental The Find~ briefly describes the
City, LACOPW, Lakewood, Lomita. Long to public agency personnel, representatNes doling the
Beach, Nonwalk, Palos Verdes Estates.Pico development and implementation of pmlxl~ed In the I~lcatkm.
Rivera, San Merino, Santa Clanta, Santa Fe The concern for public input at the EAC the CSWMP and WMAPs.
Springs, Sierra Madm. Signal Hill, S El level is unwarranted (or unnecessary).
Monte. S Gate, Torrance, Vernon, West The public will he allowed to input during (40 CFR 122.26(D)(2)(Iv) requires that
Covina, Wes~ Hollywood, Westlake Village, the public comment pehods, a storm water management program
W1~ittler "include I (:~mpmhenstve planning

The Regional Board representative, process which Involves public
BIA. Heal the Bay, Senator Hayden, member of the public, and two industry pa~licipatlon...’)

representatives are presenlly designated
Agoura Hills, Alhambra. Carson, Clammoot, as non-voting members of the EAC. Please see the Reglo~M Board
Commerce. Culver City, F.~C, Glendora, Heal These members should be able to vote. Coonsera legII ~um dMId
the Bay. Hermosa Beach. LI Veme. Lomlta. The public member should be an Apdl
Palos Verdes Estates, Torrance, Azusa, environmental community representative.
Beverly Hills. Bredbury. Carson, Cerntes,
Commerce. Diamond Bar, Baldwin Park, Bell The makeup of the EAC in the Oecember
Gardens. Claremont. Covina. Glendale. Permit deviates slgnif’~antly from the
Glendora. Hermosa Beach, Industry, Lomlta. cuwent selection process, Pemlittees
L~COI~N, Norwalk, Pico Rlvere. Roiling Hills, seg~est that the selection process be
Rosemeed, San Dimes. Sen Madno. Santa retomed to the WMC for election of the
Clarita. Santa Fe Spdngs. West Covlnl. West most qualitk~l persons for the positions
Hollywood. Westisko V’dlIge, Whittier as members of the EAC.

The Regional Board should have no Palllclpatloll on the EAC is voluntary.
La Veme authority to appoint persons to the References 1o specific makiq~) of EAC

WMCs. This section should note that     and WMCI aml processes has been
selection and padicipation on the EAC by eliminated.
)ermittees other than the county and City

of los Angeles is vo~uotary.

Santa Monica The WMC representative to the EAC

dofsuJt~g to the city with the
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Calabasas and Matibu Creek Pem~ittoes Two represenlatives from each An elected official on the EAC would    No change suggested.
watershed area should serve on the be beneficial to policy making.
EAC. One of whom musl be an elected However, the suppod is no( shared by
official from a Permittee city. all.

La Veme How may the FAG guide conflict Regional Board Co..sera legal The Regional Boa~l Counsel
resolution among Pe~mittees and advise memorandum, dated April 17, 1996, prepared and sen( a response.

Bellflower. La Veme, Bevedy Hilts. Bredbuw, the County on lls liaison responsibilities addresses the issue. See Response
Carson, Diamond Bar, Hem~osa Beach, to the Regional Board. No. 1.
Norwalk, Rolling Hllis, West Hollywood,
Westlake Village The EAC cannot coordinate the

implementation of pilot projects because
it is beyond the means of the EAC.
Suggest striking it from the Permit.

The EAC doesn’t have the ability or legal
authority to compile infomlahon for
subm~al to the Regional Board.
Suggest str~king it from the Pemfit.

Watershed Management Commlt~ms

La Veme ~intment of a chair to the Watershed The intent is to have an effective The permit revision states that the
Management Commiffees (WMC) is WMC. WMC will choose ¯ chair and
unnecessary. The county convenes and secretary, and that Los Angeles
conducts the meetings. The WMC may The issues to be voted upon by the County may assume these roles If
select a chair if it determines it to be Pennittoes on the WMCs may include none volunteer.
necessary. EAC representation, moditicationa to

CSWMP, WMAP components, and
What issues will the WMC be voting recommendations to the EAC, among
upon? other issues,

La Veme Who pays to circulate the draft annual ~ County of Los Angeles will No change suggested.
repod? If the WMC, how will it be circulate the draft annual repolt among
appodloned and administered? the VW, ICa and EAC.

Beverly Hills, 8mdbun/, Carson, Diamond WMC should have no legal requirements. Please see the Regional Board No change suggested.
Bar, Hem~osa Beach, Nommlk, Rol~ing Hills, WMC should not be held responsible fol’ Counsel’s legal memorandum dated
West Hoitywoed, Westlake Village any Permit requirements. ~ 17, 1996, �omment no, 1.



La Veme Why and what mso~ces is the county Smaller c~les had previously noted No dmlge suggested.
expected to provide pennlttees with that they wanted to be on the EAC IxJt
pof)ulMlens undor 100,0007 had limited resources to do a

competent job.
The resources to be provided were
dependent on sper~c needs, and
would be detem~ined by the Couoty of
Los Angeles. The resources
anticipated were limited to coordination
of meetings, not financial
disbursements.

Heal the Bay, ~ Monlca Permit should clearly require preparatlon The basic criteria to be fo,owed for the The permit mvlslen states that the
of WMAP accon:ling to clear and specific WMAP, am those developed for the WMAP is to be des~ as pad of
criteria that include monitoring and CSWMP, with the appropriate the mnewat al~ in 2001. This
evaluation as factors that feed back into modifications for the watershed, will be after the cmnplatlon of the
plan rovislen$. CSWMP.

Spec~ is sometimes seen as
WMAPs should be developed w~th lim~ing flexil~. Su~mlssion
consideration of how to enhance dead~nes witl be added in the mvislen
degraded beneficial uses and/or pmtocl to the dralt.
existing benef’r.Jal uses w~thin a
wa|erahed as cles~gnated in Basin P~n
and 303(d) listing.

Pe~nit needs to spec~ who h~s legal

V~IAPs.
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To,Tance Is there enough evidence regarding the There is sufficient information available No change f~lUked.
effectiveness of pollution control effods nationally to research potential BMP$
thai the PermMee wig be able to make and make good decisions. Clean
an informed decision? Water Act Section 402(p) states Ihat

Permiffees are required to reduce
Will lhe Regional Board be providing the pollutants in stonn water to the
information to Ihe Permittees?           maximum extent practicable.

Regional Board staff will continue to
share valuable BMP and storm water
manogement program info~mation with
the Permittees.

COMMENTING AGENCIES COMMENTS DISCUSSION ACTIONS

Fiscal Resource~

The budget requirements are excessive The budget summaP/should be Pmmlt language has been revised to
Alhambra. Azusa. Bellflower, EAC, Carson, and too detailed. A simple repoding sufficient to provide Infoemation on re<lUke ¯ budget summaly that
Commerce. Cuiver City. Downey. El requirement should be used. stom~ w~tor program ImplemeNa~. follom the Principal Pem~ees’
Segundo. Glendale, Giendora. Hermosa as ~ under 40 CFR budget ~ fomml.
Beach. Industry. Inglewood. Lakewo~l, LI 122.26(o’)(2Xvi).
veme, Lomita, Long Be~..h, Montomy Ped~,
San Madno, Whittior, West Covina, Hermosa
Beach, Southgale. Signal Hill, South El Permit demonstrates lack of
Monte. Siena Madm understanding of budgeting process.

Ciaremont What is lhe poq)ose of providing financial
information? The permittees are already

IJ Veme overburden with unfunded mandates and
ever shrinking financial resources.

Heal The Bay
Budget summary is ovedy deteaed ~nd
may prove yew difflcui to provide.

10



Program Substitution

City of LA The Program Substitution requirements The CS’,NMP and the WMAPs Subtitle heading has been changed to
am too burdensome, development process, and this Order BMP or Requirement Substitution.Belff~ower, El Segundo. will identify BMPs for implementatiofl.

La Veme Demonstrating "technical feasibility" or Flexibility is provided to Permittees to
"implementation outweighs the pollution replace ¯ specific BMPs if they
control bener4s" is a subjective decision propose better or equally effective
and open to interpretation. ¯itemetives.

The Executive C)ff’mer is vested with The ardor includes languageHeat the Bay, Determinations regrading program the ¯utho¢ity to a~move the ¯itemative regarding the 1~=4acameut of = BMPSanta Monica Bay Keeper substitution could be purely subjective, or if the enumerated conditions can be of requirement within the Subs~ution
worse yet, become political. Suppcxt met. se~kN1.
section that allows BMP substitution
flexibility, not BMP elimination.

AdmlnistraUve Review

BIA, Baldwiq Park, Bellflower, Beg Gardens, Any determination made by the The Administrative Review Provision is No acfloo suggested.
Burke Williams. Claremont, Cuiver City, EAC, Executive Officer should be sub~ct to an informal process to facilitate dispute
El Segundo. Glendale, Glendora, Heel the appeal to the Regional Board. resolution between the Regional Board
Bay. Hermose Beach. La Veme. Pica Rivem, end Permittees. This is not required
Resemeed, San Dimes. Sen M¯dno, Santa under federal or state law but is
Fe Spdngs, Torrance. West Covina induded as a courtesy to Permittees.

For additional discussion, please refer
to the Ap~ 17, 1996, Regional Board
Counsers legal memo, Response nos.
2. 3, end 4.

Bellflower The review pe~od for ell submlttais to the The time reded ¯lk~ved for mvk~w by NO ch~ngse suggested.
Regional Board should be ¯ maximum of the Regional Board. b a commibneflt
60 days. The 120 day review beded by the Regiomd Bo~’d, white oat
could lead the Permiflee to expeed ¯ ¯ required by cun~nt ~w, to review end
strostanttal effort oo ¯ I~0gram that may respond to Permittee=’
turn oat nat to be ~e.

Public Review

;0                                                                             11
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IV. ILLICIT CONNECTIONS I DISCHARGES

(;OMMENTING AGENCIES COMMENTS DISCUSSION ACTION

Illicit Connections

Azusa, W. Covkm Illicit connections remain a costly This component was required under No change suggested.
requirement. Uncertain merit. On:ler 90-079. "Illicit connections can

result ... in dangers to public health;
...can create severe wk:lo-spread
contamination problems" (Final mis -
55 FR 222, 48056)

Agoura Hills Cities have no control over federal end Finding 20 in December draft The Dischange Prohibition Section
state land parcels. Who has regulatory recognizes cities’ non jurisdiction in has been revised to exch.,de,
contm4? such cases. The Regional Board in "Discharges odginettng from federal,

such circumstances may issue state or ether facilities which the
separate NPDES pelmits with Pennlttee Is pmeflq~nd from
sufficient evidence, regulating=.

Alhm, Culvm" City, Lomb. Tm DiffemndMe ~ connections, illicit Illicit connection is the structural Terms am defined In glossmy
dlschaflles, and ilMgal disposal, plumbing to the MS4. Illic~ discharges

are unautho~zed releases to the MS4.
Illegal disposal is a ten~ used by the
USEPA to connatate ~ disposal
of oil, toxic materials, ate. The term is
not used in tbe draft but tbe ixactice is
ind.ded .nder m:~ d~h~:es to

;0o 13



LA County Allow 8 months from permit adoption for This component was required under Re<:lutmments have been revised to a
model development fro’ illicit conneclions OaJ~ g0-079. It might be feasible to allow 8 months from pem~it adoption
and discharges. Each city to submit devefop and impkm~mt sooner, for model development. Cities am
implementation schedule 4 months from given 4 months from model approval
the Executive OfficeCs approval, by the Regional Board’s Execulive

Paramount Officer to begin bnplefnentation.
Begin implementation of program by
June 15. 1997.

NRD~_,
Develop model by July 15, 1996. Begin
implementation by Jan 15, 1997.

Sanla Ctanta, Vernon
Adjust begin implementation date to
factor budget process, permit delays.

NRD~
City modif~-.,ations to model must be
justified and approved by the Executive
Officer.

LA Co Inspection schedule is city specific and Schedule witl be made part of a city’s The reference to an Impiementatlon
shouid not be part of the model, program and no( the model. The draft schedule with the countywide model

stated, ~ to prionti~e’ to be has been deleted in the mvislen.
La Verne Inspection of illicit connection should be developed as part of the countywide

left to the city. model. Each c~ty still detom~ines its
own p,io~ies.

Bellflower, El Segundo. LI Veme Priontization of problem areas should be
left to the city.

Vernon Who w~ll follow up on illicit connec~iens? The owners/operators of the M,54 No adion suggested
system. Interagency agreements are
encouraged in ’Program Management:
Legal Au~’~onty’ to facilitate the
process.

W. Covina GIS is a costly expense. The draft did not m:luire Ii GIS. No action suggested
However, it is a useful tool to map and
track the drainage system.

Santa Clanta Illicit cormedlons inc/udes physical An illicit conm~tlen is ~n unauthedzed No ac~iolt ~
transfer to other nalural and constructod structural pltmlblng to the MS4 whk:h
drainage systems, may Include constructed drainage

systems and n~ural drainage systems.
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Long Beach Clearly state the minimum requirements The minimum requirements am No action suggestedfor Ihe program to eliminate illial described in the O~der under
connedions and discharges. Connections. Additional guidance is

found in the USEPA guidance
document. "Investigation of
Inapprop~ate Pollutant Entries Pnto
Storm Drainage Systems, USEPA
Document No/600/R-92/238’

Illicit DIsch~m~m

El Segundo Standard enforcement procedures Standard enforcement procedures in No action suggested
unnecessmy since city specific, the model promote county~dde

consistency. However. Ihe extent of
use will still be city speck~c.

LA Coun~ Allow 8 months f~)m permit adoption for This component was required trader Requk~q~ents hmm been mvlsed tomodel development, Each city to submil Order g0-079, It might be feasible to allow 8 months from peffnit adop(ionimplementation schedule 4 months from develop and impioflle~ SOmlM. See for model develofmte~lL Cities amthe Executive OffP..e(s approval. NRDC’s commefli below, given 4 months from model IplxoVel

NRD(; Develop model by Ju~y IS, 19~. Beg~n implementation.
implementation by Jan 15, 1997.

Cily modit’cations to model must be
justified and aps)roved by the Executive

LA CouNy Separate sunmll~nce wogram not cost USEPA regulations require, No action suggested
effective. Oelele. Field staff education "procedures to conduct on-gatng field
program ~. screening to investigate podions ...

with II ~easonable patentiel of

55 FR 222, 48071). Education of

Other Prohtldted



Inglewood Date Io prohibit by legal authority is too July 1996 may be too soon. This Section has been merged with
soon. the Legal Authority subse~ion, The

Pennittoo is given 120 days horn
Los Angeles Date to prohibit should be 120 days from adoption of the permit to dem~nstrote

effective date Of Pem~it. legal authonty tO prohibit.

NRDC Propose 3 months fi’om permit adoption
to obtain authonty to prohibit.

Western States Petroleum/Z.ssociation Mere presence of leaves in storm water The legal prohibition is on disposal of No actkm luggested.
(WSPA) discharge must not be deemed a leaves as the language suggests and

violation nol mere presence. Disposal is an
affirmative action.

Southern Cal Rock Products Indicate that concrete tracks may be Language can be clarirmd. The permit language h~ been
washed out on construction sites but revised.
must avoid discharge to storm drains.

Towance Why are con~ete troc~s singled ool USEPA regulations include a No action sugg~tsd
w~en there are other significant source? "requirement to effectively prohibit

non-storm water discharges to the
MS4" (Final Rule 55 FR 222, 48055).
Other significant sources of pollutants
must also be addressed when
ldentifmd.

Industry Exclude wash-down of impervious Wash down from asphalt pavi~j may No action suggested
surfaces. Necessary f~’ proper adheelon contain PAHs....Non*storm water
during asphalt pavement r~surfacing, discharges to the MS4 from such

activities must be ’effectively
prohibited’.

~ Beach Thb subseotio~ may be duplicative wi~ The specific prohibitio~ am actlvltlel THII lub,’~otio~ ha~ been deleted,
’Legal Autho~y’. Specific prohibition, ere that contribute pollutants to storm a~d tim ~ integrated with
not suppoded by evidence, water. The spec~city of the listed the ’Legal Authority" aul~ectio~.

activities may ~rve a~ ¯ direct

�ontamln~te storm water.
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Non Storm Water D|schargqm

Alhambra, Culver City, Commerce, Hemtosa Non stomt water exemptions should USEPA reguiations require The non-storm water exemphone hasBeach, Lakewood, Lomita, Beverly HHII, co(~spond with federal list. municipalities to address 19 categories been revised to include 17 out of 19Bradbury. Carson, D~mond Bar. Hefmo~m of non-stoml water only where such (ypes lisfed in federal regulations,Beach, Non,elk, Rolling Hilb, West discharges are identified by cities as with the exceplion of groundwaterHollywood, Wesll~ke V’dlage sources of pollutants to receiving infiltration (which must be covered by
waters (Final Rule. 55 FR 222, 48071). a state general pemlit) end street
The Regional Board currently requires wash water. Sidewalk washing was
NPDES permit coverage for 4119 (non- consisdersd b~t for consistencyLong Beach Exemplions should be consistent with residential swimming pool discharges, puqx~Jes, only Ihoso spec~cally

other Regional Boards. groundwater dewatedng, hydrostatic named in ~ USEPA regulations
testing [water line flushing and potab;e were Included.NRDC Qualify exemplion for resldeotlal water sources]). There is no easy way

swimming pool dlscllmlges to excludo to determine if groundwater discharges
filter back wash. are uncontaminated without conducting

pededic sampling in an area with a
histoqt of regional groundwater
contamination such as in LA county.

Consistency will be maintained to the
extent necessa(y. However, Regional
situations may warrant some deviation.

Clammont, EAC, El Segundo, Glendorm, LA Exeff~l commercial roof dram. Roof drain discharges by their nature We have q:leleted rofemncas to roof
County, La Verne, Santa Fe Springs, WSPA, are storm water and need no special drainage In this aubsedion.West Covlna exemption as they are covered by this

permit. Roof drain discharges that are
non-storm water on the other hand
must be ’effectively prohil~ted’ since
they are not conditionally exempted
under federal law.

MIND, Long Beach Exempt poteb~ water IoumoI The Regional Board requires NPDES Pofabio water ~ have bewm
general permit coverage for discham~jes, blcludaDd under the ’C(md~mlly
from hydrostatic test waters (includes Exempt (:ategogy.
potable water sources). Potable water
sources am ixolx~ to be covered

I)~nil to be issued by tho State
Beard.
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Santa Monlca Recommend dechiodnation before water Requirements are stated in the Water line flushing has been included
line flushing. Regional Board’s NPOES general under the ’Conditionally Exempt’

permit for hydrostatic lesting (includes cetegoty.
water-line flushing). The State Boanta
proposed general NPDES pannlt fo~
public utilities will do the same.

Industry. MWO. Santa Fe Sp~ Exempt fire hydrant testing; building Federal regulation~ do not list these Revised language provides
wash downs; flow testing of new asphalt non-ato~m water discharges es types Perrnittnes one year to develop and
paving, cud)s and gutters, that municipalities am ’exempt fonn submit a list of non-storm water

addS. discharges not in the federal list and
Vernon Exempt tim sprinklers testing, with recommended effective

prohibition methods to minimize
Bellflower. El Segundo, La Vm Exempt saw cutting, grinding, emergency pogutant ~ ind adveme

nares. Imp~:tz on receiving warm.

Calabases Exempt hydraulic cleaning, sand blasting.

Heal the Bay What are inductive traffic loops?

Los Angeles Allow cities to select the most
appropriate metheds of controlling the
discharges through planning

NROC Future non storm water cotegory
exceptions must be suINect to public

Alhambra, Bellflower. El Segundo. La Yeme Indicate other non stom~ water ’Discharge Prohibitions’ section makes A subsection introduction has been
discharges permitted by the State are this statement, included to state. ’non-stom~ water
exempt, discharges in compliance w~th a

~.,,parate NPDES or WDR pewnit or
granted a discharge exemption by the
Executive Officer or the Regional
Board or the State Board am n~

18
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Los Angeiss, Sonta C~a~a Conditionally exempt street washing and Street washing is listed as a The mvisicn provides one yeaY f(x
side walk washing, conditional exempted category under Pem~iflees to come up w~h ¯ strategy

federal regulations, side walk washing to address street wash waler and
Long Beach, To,vance, Ahmaflson What is the basis far the Executive is not. Both types of discharges under sk:Jewalk washing as ¯ source of

OfficeCs determination f~x designating certain circumstances may transport pogutants to the MS4.
street washing and side walk washing? toxic pollutants, as well as pathogenic

bacteria and virus. The potential
La Veme Are the c~ty er residents prohibited fu~n p~ohibJtJon is on activity that causes ¯

street and side walk washing? discharge to the MS4, no( the activity

The city of Los AngeJes is exbeded to
conduct ¯ study of po|lutants in and
methods to ’effectively prohibit’ stme(
washing and side wak washing
discharges

BIA Onty the Regional Board shouid be able Federal mgulatiorts state that ~9 No action suggested.
to determine the cnoditicn necessary to enumerated non4to~m water
excJude coverage of non storm water in dischafgas need no( be jxohibitod



Public RepollJ n~

Long Beach List minimum requiremenls. Can consider enumerating minimum Suggested requirements fo~ Public
requirements. Reporting have been added to the

revision.

LA County " Develop standard program 8 months This component was developed under Requi(ements have been revised to a
from pem~it adoption Order 90-079. It might be feasible to allow 8 months from permit adoption

develop ~nd implement sooner, fo~ model development. Cities are
Cities submit a schedule to implement 4 given 4 months from model approval
months after the Executive Off~,,er by lhe Regional Board’s Executive
approval. Officer to begin implementation.

Paramount
Develop standard program by July 15.
1997. Cities implement by October 15.
1997.

La Veme Oefine ’Repodabie Quantity’. The term ie defined in federal Term is deftned in the glassary.
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V. INDUSTRIAL/COMMERCIAL SOURCES

COMMENTING AGENCIES COMMENTS DISCUSSION ACTION
Identification of Sources

Hermosa Beach, Sierra Madre, Signal Hill, So Some cities already have a dMabase in Cities are encouraged to work with LA The requirements am reatricted to
El Monte. South Gate, Los Angeles a specif’K: fomtat. Co. to ensure lhat its format is ve~/basic information, (1) Facility

compatible with Ihose of Ihe cities, name: (2)Site ~ddress; (3)Watershed;
(4) Appl~able SIC Cede(s): and IS)

In~’~dale, Long Beach, Palos Verde¯ E$1ates Information requested is excessive. SIC Federal regulations and guidance NPOES stom~ water pewnit coverage
and location am sufficient, require municipalities to identify the status, if applicable.

locations of industrial facilities which
discharge storm water, and provide an
inventon/of pollutant sources
organized by watershed. NPOES
program status w~ll be provided by the
Regional Board.

Carson, La Veme, Vernon, El Sogondo Unfunded mandate. Eliminate whof~ Federal regulations require cities to The section has been eliminated and
section or limit to data collection on ",..identify priorities and procedures for Integraled w~th the Public Information/
industdM commemial sources, inspections and ...control measures" Public Participation Section to

for atonn water discharges from emphasize focus on educational
industrial activity and commecdat outreach.
areas (Final Rule 55 FR 222, 48070
and 48071).

SM~a ClMlt~, Vernon Im~ementaticn d~es m too sooel. ~le Im~ion hav~ been The pen’nit had been revised Io
mvlsed, pro~4id~ the Principal Perm~l~e w~h 6

months fl’om permit edopticn to
develof) the database format and
Perm~os 6 months flora permit
~dop~icn to �ollect the database
Infoffna~lon for thelr areas. The
Principal Peffni~ee Is given 16
months from pem~N ado~icn to

NRDC C~eda for selection of ¯dd#ion~l Number of facilities is ¯
facilities should not Include numbe~ but ¯lt~t less dim:~ me¯sum of potential
rather total iml)eevicus area or am¯ significance.
exposed.
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LA Co. Only those facll#ies requiring site visits A I~nited number of categories of other The revision requires, M ¯ minimum,
should be included in the database, facitit~es identified as sk3nihcant site visit facilities to be in~uded in the

potential contributors by the USEPA database.
under Phase I| may be reasonably
included. The option remains with the
Permittees.

BIA How were potentially regulated fax:ilitiss Finding 34 in the December draft No action suggested
noti~md? states staff held meetings with affected

interests and sought written comments
on drafts of the permit.

Additionally, the mailing list for this
Order includes associations, utilities,
school districts and universities,
federal and state facilities, and the LA
chamber. The Chamber has agreed
to distribute the Order to its business
membership.

EAC, Azusa. Beverly Hills, Brad’oury. How were Wlodflea establishod to ta~et Facilities listed in the site education The Izat of facilities under the site
Carson, Cerritos, Commerce, Diamond Bar, certain types of facilities? visits requirement include those that educational visits has been limited to
Baldwin Pa~k. Bell Gardens, Claremont, were selected by the USEPA to be Phase 1 facilities, gas stations, other
Covina. Glendale, Glendora, Hem~sa Beach, part of the Phase 1 program, those automotive service, and restaurants.
Industry, Lomits, LACDPW, Norwalk, Pioo listed under CZARA guidelines ~s The WMC may identify other
Rivers, Rolling Hills, Rosemeed, San Dimas, sources of urban storm water significant potential sources at a later
San Marino, Santa Clarita, Santa Fe Springs, pollutants, dominant Phase II potential date on the basis of watmshed
West Covlna, West Hollyw~:x~, Weatlake sources of pollutaMs in stown water, conditions and charactedatios.
Village, Whittier and those most frequently given

citations for violating local ordinances
in the City of Los Angeles in ¯ limited
sun/ey.

22
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Glendale, Hermosa Beach. Signal Hill. Slewa Priontization is not feasible because Of Prlo~izltion may not be necessary This sub-secti0n hal heel1 deleted in
Madre, So El Monte, So Gate changing demands on personnel. Oelete because of the Ipec~ of lite visits, the revision.

LA Co,, Irwindale, Heal the Bay. Palos
Verdes Estates Not a solid pm(~:lure er senses no

to visit. Delete section.

EAC, Azusa. Bevedy Hills, Bradbury. Carson.
Cemtos. Commerce. Diamond Bar, Baldwin Pdodtizatlen far site visits am uncMar.
Pa~, Bell Gardens, Claremont, Covina.
Glendale. Glendora, Hermosa Beach.
Industry. Lomita. LACDPW. Norwalk. Pico
Rivera, Rolling Hills, Rosemead, San Dimas.
San Marino. Santa Clarita. Santa Fe Sphngs,
West Cowna, West Hollywood, Westlake
Village. Whittier

Source Control Measures

EAC. Azusa, Beverly Hills, Bradbury, Carson, Clarify level of treatment acoepta~e for The level of treatment a(:x:~ptable This requirement has been integrated
Cemtos. Commerce. Diamond Bar, Baldwin discharge of wash-waters, would be methods that meet BATI with the Legal Authonty sub-section.
Pad~. Bell Gardens. Claremont, Covina. BCT standards for the industry, er
Glendale, Glendora, Hermosa Beach, effluent standards established for the
Industry. Lomita0 LACDPW. Nerwalk, Pico type of pollulant$ in the discharge,
Rivera, Rolling Hills, Rnsemead, San Dimos, such as oil and grease, heavy metals,
San MaHno, Santa Clenta, Santa Fe Springs, MBAS, pH, TSS.
West Covina, West Hollywood, Wostiske
Village, Whillk~

Coving, long Belch . Prohibitiona ar~ |oo detailed !o Indt~e in Can r~;o~sider prohibition dale. ~ This r~lulrement has I:~n integrated
an ordinance, or exceed C~/A BMP$ lisl will be developed by LA Co. with the Legal A~hort~y subsection.
i~luirement$, ill ¢onsuitatlell with the Pelmtttee=. The revision give~ the Petmittees 120

days ~’ern the date Of adoption of the
Glendale. Industry, PMImount, Sleffl Mldro, Prohibition dale too loon. BMPs list Order !o demonstl~te legal authonty
Signal Hilt, So El Monte, ~ Bo~h deadline is too SOon to control the a~ivity.

LA County BMP listl fo~ only flnq:~ c, lte~odill that Cln Includo I ititement to ~ Ihlt The r~islon stile= this BMPs wHI be
require $it$ visits. Iltl Im Io bo dev~ ~or only ~ deselol~d "fer use by Pem~ittee~ ler

calegodes of faclitles thai mquke site each industdaVcomme~al SiC groul)
visits, requidng educ:llonal sile visits’.
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Industry, So Cal Rock Prndu~s, Southern Cal Requirement to cover all hazaRIous There is no specific requirement to This mqulmmenl has been Inlegrated
Contractors mate~ls and not perfoml vehicle cover materials, only that potential with lhe Legal Authority eubsectk:m.

maintenance to eliminate e~posura to exposure to storm water be eliminated.
storm water is unreasonable. The language requires storage away

from areas that may come in contact
La Veme, BIA Define ’susceptible or exposed to store1 with storm water, and repair in areas

water~ which are not exposed. Language can
be revised to allow for repair in
exposed areas but where fluids can be
contained, so that there is no
discharge to the MS4.

The phrase means areas or activities
that may potentially come in contact
with storm water.

NRDC Add swimming pool bacJtwash to list of Can consider adding a prohibition ml Language has been ad(fed to the
prohibited wash water discharges, swimming filter backwash. Legal Authority subsection to prohibit

filter backwash from swimming poo~
discharges.

WSPA, BIA Similar public agency idivitles am no( The m:luimmerds in the gem~ Ire Any apparent inconsistencies
held to the same standard of intended to hold public agency between similar public agency and
perfommnce, activities to the same level of private sector activities have been

pelfo~nance as pdva~e sedm for corrected in the revision I~uding
aimit~ ~itm ~ con~tm~io~ ~:tl~itm and



Im~indale. Ingiewood. Vernon More lime is needed to deveio~. F~,ititie$ inspection programs ~ Io The permit revision establisl,~
implement program and inspect so many be deveiol)ed under Order 90-079. frequencies for the educational site
facilities. The scope of the inspections has been visits spread over the trnte year ten~,

reduced to educational site visits, with a minimum of two site visits in
Ingiewood. Agoura Hills. Azuse. Manhattan Inspections are an unreasonable burden the life of this Order. The frequencies
Beach, La Veme, Long Beach and should be performed by other give the Pennittees ¯ reasonable

agencies, or funds must be provided, period of time to initiate the program
from the date of adol~ion of the

Heal the Bay, La Mired¯, LA Co Only educational site visits should be pem~it.
required for Phase 1 facilities and others.

Oo not change the emphasis and
~;enator Hayden, NROC, Tree People frequency of visits in the section.

Sierra Madm, Signal Hill, So El Monte. So Who enforces at State pem~itted The Regional Board wgl enforce the The Regional Board sent a letter to
Gate facilities? provisions of the State pem~it at such the State Board to pursue the

facilities. The USEPA envisions ¯ possibility of shadng pem~it fees with
paftne~hip between municipalities and local ~jencles to streamline facility
the state in overseeing compliance site visits, end suf:z~o~ local agency
with the state storm water permit, lead.
Enforcement of local agency
requirements at such sites is with the
Permittee.

EAC, Baldwin Pwdz, Bell Gardens, Ciammont, Phase 1 facilities and othe~ pem~itted by Federal regulations state that The permit has been revised to sta~#
Commerce, Covina, Downey. Glendale, Ihe State should be excluded ~ municipalities must assist USEPA and that Permittees am to discuss
Giendor¯, La Verne, L~kewood. Lornita, Long Inspe~tions. NPDES states and implement ¯ applicable storm water requirements.
Beach, San Medno, Santa Fe Spdngs, West program to" i. identify priority distribute educational match¯is,
Covina,Whl~im, El Segundo industries; II. review and evaluate identify facilities that have not

SVVPPPs and other procedures that sul)mitted ¯n NOI or do n~ hmm ¯
industrial facilities develop ...; lit. SWPPP on site, ¯nd fotlow-up where
establish ¯nd implement BMPs to deemed approl~te.
reduce pollutants from industrial siteS
(or require industP/to implement
Ihem)’(Guldance Manual for the
Preparation of Pelt 2 of the NPDES

EPA 833-8-92-002, Section 6, p 6-17)
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FAC. Baldwin Pad(. Bell Gardens. Claremont. Allow fo~ implementation of ’Public EPA’s Final Rule did not encourage The section has been eliminated and
Commerce. Covina. Downey, Glendora. Outreach/Public Pa~ticipatlon before the sequencJng of storm water program integrated with the Public Information/
Lakewond. Lomita, San Manno, Santa Fe Insper:tion pregram, elements. EPA stated that to Public Pefllcipation Section to
Springs. West Covina.Whittler, El Segundo implement Section 402(p)(3) of the emphasize fo¢~ eq educational

CWA, comprehensive ston~ water outreach.
management programs which address
a number of major sources of
pollutants to the system are
necessa~/’.(55 FR 222, 48052).

EAC, Downey, Lskewood, Azusa, Bevedy Delete the Enhanced Inspection Program Can consider elimination of this This has been eliminated.
Hills. Bradbury, Carson. Cemtos. Commerce, requirement. Use of the enhanced
Diamond Bar. Baldwin Pad~. Bell Gardens, inspection program in the draft Order
Cla,’emont, Covina, Glendale. Glendora, was lelt to the discretion of individual
Hermosa Beach, Industry. Lomita, LACDPW, municipalities. A Storm Water
Norwalk, Pico Rivers, Rolling Hills, Inspection Handbook has been
Rosemead, San Dimes, San Madno, Santa developed under State sponsorship.
Clarite, Santa Fe Springs, West Covlna, West M,Jnicipalitles may use the handbook
Hollywood, Wastleke Vitlage, Whittier to augment the emphasis of the site

visit program, on a as needed basis.
See California Indusft~eY Commemlal
Stonnwater Inspection Handbook for
Municipal Agencies. Alameda
Countywide Clean Water Program.
1996.

WSPA Why is industrial waste permit used as ¯ Facilities with ¯ local agency industrial The f~quency requirement to visR
critodon to increase site visit frequency? waste permit are often visited annuabJ facilities thai also have a local agency

as pad of the local agency program, ledusldat waste pemtit has been
This may provide multiple reduced to ence e~mry 24 mont~.
of~)odunitias for educationat conrad.
However, the Regional Board is
sensitive to the ebse~ation thof INs
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V/SPA Who est~ltshas the ,,lie visit baseline? A countywide n, odel for the scope of The pem~it has been revised to
site visits and E,MP lists will be provide the Phncipal Permittee 10
developed by the Principal Perm~ee months from permit adoption to
in consultation with the EAC, industry develo~ a BMP checklist for use by
and the environmental community. Permittees after approval by the
Fach municipality will implement the Regional Board Executive Officer.
model or a modified version.

Covina V~at -re categories (i). (xi)? W~t is These categories are Phase I A definition is included in the glossap/GISP? industrial facilities and are enumerated to descn’be facilities in Phase I
in federal regulations. GISP is the categories (i). (xi).
acronym for General Industrial Storm
Water Permi~ issued by the State for
Phase I facilities.

Long Beach Gas stations are ad)Itrldly chosen. The USEPA’s Phase II evaluation The pem~lt has been revised to
identified automotive service fac~litlas provide for the development of
(including gas stations) as having cheddists for use by Pem~ees. The
among the highest potential tO recommended BMPI deveio~q:l by
contribute heavy metals and toxic the industry can serve as a basis foe"
organic chemicals to storm water the checklist for gas stations.
discharge~ to the MS4. Simitalty
CZARA guidelines identir~,d gas
stations as a category of commercial
activity that is required to implement
BMPs for u~an storm water pollution.
Partly in response to this designation.
the inducts/ha~ l~1 proactive and
has ~ recommended BMPs.
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Vl. DEVELOPMENT PLANNING I CONSTRUCTION

COMMENTING AGENCIES COMMENTS DISCUSSION ACTION

Pdoritizatlon of Oev~lopmeflt Projects

Los Angeles Pdontization cnteria ignores storm water Federal guidelines state that, "All
impacts associated with proposed construction sites regardless of size The cdteda for pdoritization have
development must be addressed by the municipality" been generalized to state "Priority

Long Beach (USEPA Document No. EPA 833-B-92o Projects are development and
Arbitrary ctiteda for prioritization Is 002, p 6-11 .) The prioritization cdteda redevelopment lxojents which the
excessive and unwarranted, ware selected to establish boltom line Building Of~ctat (o~ equivalent

criteria for cities to review potential municipal luthodty) �leton~ines may
Building Industry Association (BIA) Prioritization criteria overly expansive in water quality impacts dudng have a potential $ignirP,,ant effe~ on

range in covehng development I develofrment and redevelopment, storm water quality."
redevelopment projects. The value of a
redevelopment project is irrelevant as a CoNroll~ng strum water pollutants at llte
thgger c~iterion, onset of land development has been

identified as a �oM effoc~ive ap~oac~
~uT~erican Oceans Can~algn. HRO~. Tree R~fi~e cnteria to state that 40.0(0 sq to stm~ wat~ pollution fl~nageme~
People fl is High Prionty, 10,00040.000

Pdonty, and <10,000 Limited Priodly.

NRDC, Heal the Bey 25 percent slope or greater should be
under ’High Prionty’ as negotiated.

California Coastal Commission All projects in Areas of Special
Biological Signitmance should be made
High Pdodty.

Heal the Bay Projects requiring "grading permits"
should be Priority Projects.

NRDC. Heal the Bay Include spec~at requtmmeflts fo~ The cdMda for datemdnation may be No acllon suggested.
development I~ojeds with > 25 (15) generalized to provide some fled~ity.
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Azusa, Long Beach, La Verne, WhMier The distinction betv4mn signil~.,ant and In the municipal program, "all The cnteria for pdontization have
non-significant knpad is the 5 Ac construction sites regardless of size been generalized to state "Pdonty
threshold, must be addressed" (USEPA Doctnnenl Proje~’ls are development and

No. EPA 833-B-92-002, p 6-11). redevelopment projects which the
Building Official (or equivalent

In addition, the Federal 91h Circuit Co~r municipal authority) determines may
of Appeals invalidated the 5 AC have a potential signif~cant effect on
threshold as a~oitrary and capricious for storm water quality. "
NPOES storm water coverage (NRDC
v. EPA. 1991). The rule was remanded
to EPA for reconsideration.

EAC, Azusa. Bevedy Hills, Bradbury, Carson, Clarify responsibility and discxetion of The municipal authority is given the Pen~it language has been revised toC~rritos, Commerce, Oiamond Bar, Baldwin Public Wod(s Director on Limited discretion to develop a checklist for state ~s that a "Building OfficJat
Park, Bell Gardens, Claremont, Covina, Pdority I:)re~’~s. potentially signirk:ant effect. To (or equivalent montcipat authority)Glendale. Glendora. Hermosa Beach, promote countywide consistency, # is determines will not have a potential
Industry. Lomita, LACDPW, No~valk, Pico intended that cnterta will be developed significant impact on ston~ waterR~vera. Rolling Hifls, Rosemead, San Dimes, by some consensus, quality."
San Marino, Santa Clarita, Santa Fe Springs,
West Covina, West Hollywood, Westiaka
Village. Whittier

Countywide Guidelines

Pico Rivem, Santa Clarita Maintaining existing runoff rate or "Sediment runoff rates from constmctinn This mquimme~ has been dropped
reducing peak runoff rates do not sites are typically 10-20 times greater in the permit mvlslon.
in~xgve water quality, than agricultural lands, and 1,000-2,000

times those of forest lands.... Runoff
from construction sites also can include
other pollutants [such as] fertilizer,
pestick:las, petroleum derivatives,
construction chemicals, and solid
wastes." (USEPA Oocument No. EPA
633-8-92.4)O2, p 6-12).
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Industry Guidelines are inconsistent with basic Preamble to the EPA’s Final R,Ile Permit language under ’Planning
erosion control practices. Cu~eot city states, that. "municipal pemlit Control Measure~" h~ been
practices I~lu~e 12% landscaping pal’ management programs may not rely generalized in the revision to litow
parcel developed, exclusively on [existing] erosion or the city some flexibility.

sediment control laws for implementing
that portion of management programs
that address discharges from
construction sites, unless such laws
implement NPDES permit program
requirements" (55 FR 222, 48052).
Current inconsistencies may need to he
reviewed in light of water quality
concems.

SMBRP Clarify if permit requires the The WMAP in the draft Order was left The revision states that the Principal
development and implementation of for a particular watershed to develop as Permittee with the Pewnigees shall
Watershed Management Axea Plans a permit application for 2001. The develop ¯ M/MAP as a pewnlt

Heal the Bay (WMAPs). countywide program remains the default apl)Mcati~l foe’ 2001.
program. The entity legally required to

Indicate who has the legal requirement develop the WMAPs was not specified.
to develop WMAPs and include The responsibility lies with the
deadlines. Permiftnes in each WMC.

Planning Process

E~C. Azusa. Bevedy Hills. Bradbury. Carson. Separate the Planning and Const~ion This is a format preference issue. The fo.’mM h~ bee~ s~tplifled in the
Cerritos. Commerce. Diamond Bar. Baldwin section and components. Federal regulations ~’or municipal revision.
Park. Bell Gardens. Claremont. Covina~ requirements for construction activity
Glendale. Glendora. Hermosa Beach. include; site planning. BMPs.
Industry. Lomita. LACDPVV. No~wal~. Pico inspection/enforcement priorities.
Rivera. Rolling Hills. Rosemead. San Oimas. training which am all inctoded in
San Marino. Santa Cla~ta. Santa Fe Springs. subsection (40 CFR
West Covina. We~t Hollywood. We~tlake 122.26(d)(2XivXD)).
Village. Whittier

La Veme LA County should fogow some This is a subject for discussk~ in the No action ,,uggested.
democratic process in the development EAC. ~ Rngio~l Board staff
of countywide plans to proteot the encourage= ¯ �oope~tive
interests of cities.

Ptannlng Copilot Meuum
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NRDC. Tree Peo1~e Include provision to evaluate retror~ of Retrofit of exisling developments is a No action suggested.
existing develupments wifh treatment costly undertaking, and may be just~-d
controls, which appeared in the May only if bemistent water quality problems
199.5 padial draft, am identif~.,d. It may be an approphate

consideration in the development of the
WMAP.

NRDC Require a narrative p~an wi~h ¯ A narrative plan is required only for’ The revision states that LA County
description of how BMPs were selected High Pr~ohty Projects. For Priority wdl develop "standard plans and
for High Priority and Prionty pr~. Projects, a chec~ list of constnx:tion guidelines.., for the foliow~ng

BMPs with ¯ brief explanation can be development categories~ i) a 100*
included, home subdivision, ii) ¯ lO-home

subdivision, iii) ¯ 100,000+ square-
foot commercial development, iv) an
automotive repal~ shop, v) ¯ retail
gasoline outlet, vi) I mstauraot, and
vii) a hillside-located olngin-family
dwelting."

EAC. Azusa. Beverly Hi;Is, Bradbun/, Carson, Cot~late types of IxojecM to polntants Pollutants of �oncern for the various No action suggested.
Cerntos, Commerce. Oiamond Bar, Baldwin of concern watersheds am identified in the Wate~
Park, Bell Gardens, Clammont. Covina. Quality Assessment Repot1 prepared by
Glendale, Glendora. Hermosa Beach. the Regional Board, However, the list
Industry, Lomita, LACDF~/, Norwalk. PIco may not he complete because of limited
River¯, Rolling Hills. Rosemead. San Dim, as, sam~ ev~n~ and dais-gaps.
San Marine, Santa Clanta. Santa Fe Spdngs.
West Covina. West Hollywood. Westlake
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Ahmanson Where is the m to parking lets in Several studios have demonstrated that No aotlen auggelted.
the Clman Water/~¢t? parking lets may be signir~..ant sources

of pollutants such as heavy metals, and
petroleum derivatives. The preamble to
the EPA Final Rule states that, "The
.NPDES State has the authority to
require a permit by designating storm
water discharges such as those from
parking lots..." (55 FR 222, 48010).
Requiring that pollution from parking
lets be addressed through the municipal
program is a reasonable alternative as
opposed to requiring permits.

BIA Regional Board should ensure that the The draft Order equitably diatdbutes the Reference to specific post-
burden to reduce pollution is equitably responsibility of reducing pollutants in conatnx:bon BMPI has been del~ed
distributed among all entitios that atom1 water discharges to the maximum le the
contribute to NPS pollution. Unlawfully extent practicable by requidug that ,licit

Ahmanson targets new develepment to improve discharges; storm water from industrial
existing conditions, areas; storm water horn commercial

areas; and atom~ water htxn
EAC. Azusa. Beverly H~IS. Bradbury. Camon. Regional post constmcflo~ structural ames be �ontroaed.
Cemtos. Commerce. Diamond Bar. Baldwin BMPs should be implemented only
Park. Beg Gardens. Claremont. Covina. when water quality IXObioms am Reference to spectrm
Glendale. Gleudora. Hermosa Beach. identified BMPI can be deleted.
Industry. Lomita. LACDPW. Norwalk. PIco
Rivera. Rolfing Hills. Rosemead. Sen
San Merino. Santa Clarita. Santa Fe Spdngs.
West Covlna. West Hollywood. W~Jlake
Village. Whittier Post development nmoff requirement is

not achievable.
Vernon

Post conatmotlon BMPs listed am not
~f)~Jble to most developments.
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Long Beach, Whittlar Requirement to prepare Mitigation plans An U~an Ston~ Water Mitigation Plan
for High Priority and Priority projects is is required for High Priory Projects. The pemlit has been revised to state
unreasonable and excessive. Most cities already require such that Urban Store1 INMm’ MitigationNRDC

projects to submit I plan before issuing Plans am required for pdodty
Require I narralive plan w~th ¯ grading/building permits. Ston~ wate~ projects.description of how BMPs were selected considerations can be integrated into
for High Priority and P~ority projects, the plan, Io streamline municipalCalifornia Coastll Cornmiseion                                                 requirements, A narrative of BMP
Include specific standards for storm choice can be included.
water control, e.g., 25 yr, 2 yl’ 24 hr,

Los Angeles                             etc.                                For Priority Projects, ¯ check list of
construction BMPs with I bdef

BMPs required in plan rousl be explanation of BMP selaction can be
standardized and Implement¯hie. included.

Requirements, checklists. ¯ppropdate
BMPs Ind design standards may be
developed jointly with BIA
environmental interests.

Identification of Co~lb’ucllo~ SIt~

Los Angeles Incorporation of pdorifization dill would Federal regulations and guidance This mquinm~ has been dobted.
require substantial modificallon Io Ihe require municipalities to identify the

Long Beach. Whirler current data system locations of industrial activity, including
construction sites, which discharge

Database listing is excossiv~ ¯nd stom~ water, and provide an inventoryLos Angeles. El Segundo, LB Veme, Whittier unreasonable of pollutant sources organized by
watershed. NPDES program status wilt

Delete requirement to focus on be provided by Ihe Regional Board.
development of BMPa

BelSflo~gr, El Segundo. Long Be~K:h. Whitller Information on the State permit        ~ Regional Board w~l make avallal~M No (:h~ge sugges~d.



Los Angeles Define "Pre~ect Erodibility’ "r~ term in the draft Order was used to The terms and criteria have been
indicale if a construction pro~ec~ was deleted in the mvisinn.

LA County Project Erodibitity deteffnination time situated on I slope with grade of 25 %
consuming, or more.

Sourco Inspection

Alhambra. Culver City. Commerce. Loml~ Staff has not responded to ambiguous Regional Board Counsel in a memo The Regional Board Counsers memo
issues on inspections and legal dated April 17. 1996. responded to was prepared in response to legal
authority, legal questions on inspections and issues raised.

municipal authority raised by cities.

P~zuse. Long Beach, La Veme. ~ Construction sites greater than 5 Ac. Federal regulations state that the
should be insl~’oted by the State. Cities municipal program for construction sites The permit revision states that no
should not be require! to inspect should include a "description of grading permit for developments with
smaller sites that have a lesser impact, p~ures for ldenlifying priorilies f(x dislud)ed areas five acres or greater
The distinction belween significanl and inspecting sites and enforcing conlrol will be issued unless the applicanl
non-significant impact is the 5 Ac measures which consider the nature of can show that 1) a Notice of Intent
Ihreshold. conslnx,-lion activity" (40 CFR (NOI) to comply with the Slate

West Covina t22.26{d)(2)(iv)(D)(3)). Construction Actlvily Storrn Water
Cities should not be responsible fo~ Permit has been r~ied and 2) ¯ Strum
large constlllction sites. EPA also states that the role of large Water Pollullon Pmventlon Plan

NRDC and madi0Jm municipalities includes to (SWPPP) has been prq~md,
Verify NOI is submitlad and SWPPP "Assisl EPA [and the NPDES stateI in
wepared fo~ construction sites 5 Ac ~’ miewing and evaluating ston~ water
mo~ and deny buildin~’ading pem~its pollution preveotion plans that industdat
if none. facilities [including constmclion activity]

Los Angeles am roqutmd to dovelop under the
Change from-Inspection pa~ram to general permit" (S6 FR 159. 40973).
education site visits.



Vll. PUBLIC AGENCY ACTIVITIES

COMMENTING AGENCIES COMMENTS DISCUSSION ACTION

General

LA County Suggest that Principal Pennittee be given A revised timeline to allow the 16 months are provided to develop
16 months to develop model, and that Principal Permittee to develop model model and each permittee submits
each permittee submit a schedule for and for Permittees to begin schedule for implementation of the

NR[X~ implementation of the model 4 months implomentation will be included in lhe model 4 months after EO a~l)vat
after EO approval revision, model.

Time allowed for development of model
program by the Phncipal Perm~e~ and
implementation by permittees is too long.

LA County The County cannot agree to an A limited and focussed assessment The I~inclpal Permittee in
evaluation of public agency activities by that includes pa~licipatlon by other consultation with the Pe~mittoes will
all permittees, It will conduct a limited Pennittees will be suff’~.ient, evaluate public agency activities
and focussed assessment, jointly.

Long Beach What is the re~so~! for mqu~ng public Federal regulations require that No w.tion necess~/.
agency activities to reduce storm warm municipalities develop programs to
pollutants? control storm water pollution from

speclf~l municipal activities that have
a high potential for contaminating
storm water. See 40 CFR 122.26
(U)(2) (iv) (3) - 122.25 (dX2) (~,)(~.

Los Angeles Requirements cannot be met during Language wiR be inr.Juded In the The Ordor requires that the model
emerge~y situations invofvlog essential revision to recognize exceptions to Public Agency wogram IncJude an

situations in the pemct, during eme~jenc~.
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Heal the Bay Reinsed the requirement terms "shall" Alternative language will be included This has been revised to reflect the
and "wilr" consistent with the September in the revision to be consistent with comments.
1995 partial draft, the intent of the Order to ho~d the

public sector to an equivalent level of
Valencia Co, BIA, NROC Hold munloJpal activities to ¯ standard pe~ormanco.

equivalent to the private sector. Why is
there a separate section for put~C A separate sub-section for public
conatn~lk)n activities? construction activities is incluclnd to

promote permit streamlining. Each
Permittee has the option to seek
coverage under this pern~it for public
construction activities presently
covered by a separate state general
permit, it they develop a program to
implement SV~PPPs and other general
permit requirements.

Sewage Systems

Calabasas Exempt pities who contract with          Most sanitation districts are not ¯ party No change
sanitation distr~.ts from any requirements to this permit. However, Permittees do
to develop and implement pro(:edums for contract or have s~nilar agreements
sewage system operations, with sanitation dist~c.ts to provide

Vernon sewage treatment services in their
What are the respensil~litles of the areas. A condition to manage sewage
sanitation districts, who are not systems w~thin the Permittees area
permittees to this Order, consistent w~h sewage systems 8MPs

may be included in the agreements
for services.

The sanitation distrk~s must co~nply
with their NPOES Pem~if conditions.

NRDC Add requirement to develop "plocedums Language to develop include beach This is included under Sewage
to dose beaches if necessaly..." ckmure procedures will be added to Systems Ope~tions.
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Public ConsblJctlon

LA County The counfy w~# not coordinate other Language will be revised to allow each This has been Incoqloreted.Permittees’ compliance with Ihe genePat Pem~ittee to develop a standard
constmotion activities storm water permit, procedure if it chooses to be covered
Modify language, for public construction acthtit~es under

this permit rather than the state
general permit.

La Veme Clarify purpose of Ihis sub-section. The requirements in this sub-seotion No adJo~ necessary.
extend to all public construc~icn

tNhat is the responsibility of the perm~ee projects that meet the criteda in theSanta Clarita in a public construction woject. Allow Development Planning/Construotion
self-monitoring by permittees, section. The Permittee is expected to

implement a program to ensure that
Extend the mquiruments of this sub- public construction projects meet the
section to all sites identified in the same design and BMP standards

Calabasas Seotion "Develof]ment Planning/ required of private projects.
Construction’, not just to sites 5 acres or
more. The 5 aue or greater threshold is to

offer aitemative coverage under this
permit for public construdion projeds
presently covered under the state
construction eot~vity general permit.

Vehlcta Malntonanco

LA Coq, nnty Claaify the ’ten or more vehicles’ used to The language will be revised to state Ten er morn vehicles per day is the
qualify fleet vehicle maintenance. Is it per 1on or more vehicles per day’. standard. IncJuded in Order.
day, number of service bays, etc.

~ Angeles Requlreme~ to conducl vehicle washing Language ~ be revised to Illo~ The Order Blows flaxlb~ foe’ ~
in specially equil~nd areas will be costly, control to the maximum extent and equipme~ washing.
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Pad,s/Recfoatlon Facilities

Santa Ctanta Clarify ’profermd use" as applied to Language will be modified to state. ~ re~sed to incoqx)rato
bestickfes, hed)icidas, and fertilizers. "selective and environmentaily comment.

responsible use’.

Santa Cladta W~y does the discharge of municipal Swimming pool discharges at times Rmtisions to the
swimming pool wate~ ne<ld a separate contain residual chlorine which are discuasims.
NPOES pemsit? toxic to aquatic life Municipal

swimming pool discharges as a matter
of past Regional 8oant policy have
been required to obtain an individual
pom~lt.

Swimming pool discharges are
allowed under this pemlit if Permittees
implement BMf)s to reduce chlorine to
acceptable levels before it reaches
receiving waters. Filter back-wash
should be discharged to the sanitary
sewer (with the sewer agency’s
approval).

Storm Oratn Ol~eratlon and Malntonance

La Veme Eliminate requirement to investigate the I:)ry-w~ather flow diversions may be No change.
feasibility of dry weather flow diversion, appropriate in certain circumstances.

such as consistently polluted dry
flows. In these situations, diversion to
the sanitary may be the most cost
efr, clent method to protect public
health.

Covina Provide reasons to mco,d the quantity of The quantit’~.~tion of catch-basin       No aM=lion suggested.
catch basin waste colecfed,            wastes can provide an estimate of the

amount of waste that has been
prevented fi, om reaching Ihe water-
courses and beaches. It is a substitute
measure of program implementation

areas of high ac~umutation which can
become caedldatas to focus 8MPs.

38



Streets and Roads

Southern Cardromii Contractom Assodatton Requirements for municipal streets and ¯ The intent is to hold pui~ic agency The discussion and comment have
read maintenance am less restrictive activities to the same level of been incoqx)rated Into the On:let.
than those imposed on private perfom~ance as private sector
businesses, activities.

Flood Contr~

LA County Integrate the Flood control subsection The two subsections will be integrated Comment has been in(:~porated inlo
with Storm Drain Maintenance because in the revision, the Order.
of their similarity.

Paddng Faclllges

Carson Requirement to clean Permittee owned Several studies indicate that parking No change.
parking lots with 25 or m~re parking lots with urt)an vehicular traffic
spaces will be costly if it will involve produce significant quantities of storm
steam cleaning, water pogutants, Permittee owned

parking lots are required to pedodlcefly
How are Permittees expected to enforce clean to reduce the potential for

Vernon the mqulrements on parking lots? contamination of storm water. No
reference is made to ’steam dean~ng’

Why is the requirement for Pennittee as the only acceptable method of

Building IndusW Assoc~ion requirement to remove d~bm on no~-
penn~ee owned Pennittees am expected to include

lots.
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Public Industdal ActiviHel

Santa Montca Supl)o~ anowtng municipalities to cover Pemnittees may seek coverage under No actksn.
their induat~iat facilities under this permit, this pemlit for their facilities presently
Also include non~tonn water utility covered under the state general
discharges to the MS4. industrial permit, if they devek~ ¯

program Io notify, implement
SWPPPs, and meet other
requirements,

Non-stonn water discharges to the
MS4, including those from public
utilities, may be allowed under this
permit provided adequate BMPs have
been devek)ped and are implemented.
See the ’llllcJl Connedion~
Discha~es: Non-atonn Water
Oischarges’.
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VIll. PROGRAM REQUIREMENTSFOR PUBLIC INFORMATION AND PARTICIPATION

COMMENTING AGENCIES COMMENTS DISCUSSION ACTIONS

Public Information and Participation

Downey. Paramount. West Covina The public education section of the Public education is one of several No change suggested.
permit is very important and should be BMPs to necessap/to reduce atonn
implemented prior to the implementation water pollution. However. a
of the other requirements in the permit, comprehensive storm water

management plan will include several
EAC. BIA. Azusa. Bevedy Hills. Bradbury. Public education and the development of parallel efforts to control storm water
Carson. Cerntos. Commerce. Diamond Bar. Storm Water Management Plans do no( pollution.
Baldwin Park. Bell Gardens. Claremont. iocJude public participation.
Covina. Glendale. Glendora. Hermosa Beach. Public participation and input dudng
Industn/. Lomita. LACOPW. No~valk. PIco public education program development
Rivera. Rolling Hilts. Rosernead. San OImal. is ve~/important to its success.
San Marine. Santa Clahta. Santa Fe Spdngs. Permittees are encouraged to seek
West Covina. West Hollywood. Weatlake public input in developing the public
Village, W’nittior education component.

Alhambra, Bellflower, Lomita. San Madno, The RWOCB has no authority Io compel A fair share simply rofer~d to language has been changed to
Whittier. Long Bear.h. Manhattan Beach cities to contribute a "fair share" (which is participation in the develo~nent of the "expe~ed to wodz collaboratively"

not defined), to a public education Public Education Program. language
program that is to be developed in the will be rnedif’~-.d to indicate
future by the Principal Permittee. participation.

Los Angeles. Bellflower. El Segundo. LI What type of "analysis" of residents and The "analysis" intended is an objective Have eliminated the tern) °analysis."
Veme. Itermosa Beach. Sleffa Madre. Signal businesses is the City to conduct to survey by the municipality to Identify
Hig. South El Monte. South Gate. Bell~owm’ identify outreach goals and target op~o~tunitiss for public education. The

audiences? How detailed must it be? City and County of Lo~ Angeles h~ve
Heal the Bay already undertaken elaborate lunreyl.

The second objective of the PIPP The other Pem~ittoe~ may need to
program should be to measurably only bum on this iofommion. The suggested m(x~fication of the
change the behavior of target audiences seceml ~ wil be mede.
by encouraging those audiences to
Impk,x~t approp~e sol,tio~.

;0                                                                                 41



Long Beach. Los Angeles Immediate Outreach. Is this section pa;1 This is a requirement of the Order and No change suggested.
of the SWMP or the CSWIQIP? components of the CSWMP. and the

WMAPs.
What if a Perm~ee has an eslablished
educational Wogram for some of the The established educational program
program requirements specified? Must for a spe(;~c requirement, if it covers
the Permittee change their program to fit the essential puq)ose of the
the CSWMP? requirement, may be suffK:isnt.

However. the Pem~ittee must develop
or ¢o-deveiop and implement any
requirement~ not met by the current
educational program in place.

Catabasas Permit should include curriculum Permittees who work well with their The Order encourages the ~:quIsltlon
materials and training for leachers, school districts, are encouraged Io end distribution of cJassroom

consider the suggestion. Others have materials to educators.
commented that they have no contml
over school districls.

Covine The County should be responsibk) to Each c~y is required to have No change $oggasMd.
produce or acquire a video for educational matedais available for its
presentation, not the Pennittees. residents and businesses. The

matedais may. however, be
Vemo~ Smalk,’ cities sheu~ solely be developed in any manner.that is cost-

responsible for distdbutin9 edur, ational effective as determined by Pem~ittees.
matedais within its respec~ve judsdichon. Pmmlttoes may wod(-out the desired

paflnership with the County to ~xluim
Belfflowor. El Segundo Audio Matedais should be done educational mMedais..



IX. MONITORING

COMMENTING AGENCIES COMMENTS DISCUSSION ACTION
CdUcal Sources Monitoring

EAC, Azusa, Beverly Hills. Bradbury. Carson. An ad)itrary number of critical sources Federal regulations require a, MS4 l~s sul>.~edlon In the perrn~l hasCemtos. Commerce. Diamond Bar, Baldwin has been selected for monitoring by permittees to "monitor and cogec~ been elindnated It Permilte~lPark. Bell Gardens. Claramont, Covina, pomritlees without justifying need. quantitative data on storm water ~Glendale. Glendora. Hermosa Beach, pollutants in MS4 discharges"Industry, Lernita. LACDI~’V, NoNtalk, Pico The cdtical sources/BMP evaluation [122.26(d)(2)(iii)|. In addition,Rivera. Rolling Hills, Rosemead, S~n Dim,Is, should not be restricted to only struc~urat pormittees must also "develop aSan Marino. Santa Cladla. Santa Fe Sl~, BMPs. Language should be revised to monitoring program fo( stoml waterWest Covina, West HOl~, We~lske consider all appro~’iate BMPs. discharges from industrial sites"Village, Whittier
[122.26(d)(2)(iv)(CX2)]. and "estimate

The regulating agency should be reductions in pollutanl loads as a
primar~y responsible for evaluating result of program implementation"

Los Angeles Counly                  critical sources (induatrial/commerciat ~ 1122.26(d)(2)(v)]
sources and BMP effe(dh~ness).
Eliminate the requirement as ptof~:l. The federal regulations require each

municipality with a population of ~00.
l~e requirement to monitor five 000 or greater to implement all

Los Angelos additional critical sources in addition to monitoring components. While the
those to be �oncluded by the windl)al permit requites LA County to
penniltee is exc~slk~ and unwanlnted, implement the majo~ty of the

monitoring components, it appears
reasonable to requira the other 86
)ermittees to undertake at least oneLong Beach                                                                 special/pilot projed per watershed (fer

a total of six) Io assess or mitigate
storm water, non ston, n water potlulldn.
program effectiveness, or any other
assessment of the ~ectives o~ the
storm water program. Any al~ropdate
BMP may be evaluated as pad o~ the
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SMBRP Clar~y lhe c~eda to be considered when The general objective of the critical This sub-section In the permit has
implementing specific critical sources sources/BMP monitoring is Io identify been elk,inatod lit Peffn~ees
monitoring pro~ects, sources of pollutants of concern and request.

develop cost effective methods to
Heal the Bay Criteria for selecting critical sources minimize storm water/non storm water

projects should Include annual repods poflutlon.
subm~ed by Phase 1 Industries to the
Regional Board For watershed special projects, it was

expected that permittees would utilize
c~erla that consider the conditions in
the watershed when deciding on the
special pro~ect.

General Comments

EAC. Azusa. Beverty Hills. Bradbury. Carson. There appears to be no relationship The storm water management The permit revision provides for
Cemtos. Commerce. Diamond Bar. Baldwin between the monitoring Wogram and the program Is expected to draw off modiftr..atlons and mndments to be
Park. Bell Gardens. Claremont. Covina. storm water manageme~ progrm In the Information gathered through the made to the monitoring pcogram aft’
Glendale. Glendora. Hem’tosa Beach. Order. monitoring program to make al~roval by the Executive Olfice~.
Industry. Lomita. LACDPW. Non~alk. Pico " improvements or emphasize annually.
R~vera. Rolling Hilts. Rosemead. San Dimas. implementation effods. The WMAP
San Mar~no. Santa Clarita. Santa Fe Springs. Permittees should be given the discretion can serve as the plan that
West Covioa. West Hollywood. Westlake to implement a compmhenslve incorporates such changes. However.
Village. Whittier monito~ng strategy, the Vv~vIAP w~ll be developed only after

the CSWMP is completed, a period
Ensure that the propos~ monitodng likely to take 4 years.
Wog~ is Jinked to WMAP
Im~ The curre~ monitoring program In

South Gate. SJgrml Hill. So. El Mo~oo Sla~a la~je part was designed by experts
Marlin. Hemmsa Beach b~ought together by LA County and

NRDC. It is comprehensive and whon
implemented wig measure the

SMBRP propensity of t~pes of land use to
generate poituta~ts of co,cam.
monitor ~ term trends In sto~
water pollutant Joads. e~aluato spoc~c
ac~ivitlas and Factices to mitigate
storm wster IX~lutoms. a~d 8sso~
imams o~ the race,ring watora.



Los Angeles County The County cannot ague to summarize The statement in Ihe pem~it was In The slalement has been corrected.
and interpret data from all su~ace water en’or and will be correcled. The inlent and the Monitoring Plan subseclm
monitoring programs in the county area. is to describe methods used to coiled, appropriately modified
This task is the respensibllity of the analyze, and interpret storm water
Regional Board. data in LA county.

Heal the Bay, SMBRP Technical Advlso~ The constituent monitoring list from the The constituent monitoring list with The constituent monitoring list with
C~nmittee County’s current monitoring program standard analytical methods to be analytical methods has been added to

should be included. In addition, add used can be included as an appendix, the Appendix. Suggested constituents
diazinon, chlorpyrifos, diuron, malathion, The pesticides and PCB can be added have been added to the list of
simazine, total ODT, total PCBs. VOCs to the list of constituents, if the cost to poflutants of concern. VOCs
which provide little useful information the monitoring program is modest er monitoring has been made optional.
may be eliminated. Also indicate can be offset by removing other
standard analytical methods, constituents. The monitoring at mass omission

stations has been re’vised to require
Require sampling of all four reass Long term trends cannot be continuation once initiated, although
emission sites over the rNe year permit established in two years. Mass the number of station events after
term. Sampling for just Iwo years is emission stations will be requked to ti!! year of monitoring has been
insuffw.ient to establish ioog term trends, continue sampling through the permit reduced.

term. but with fewer station events
after the flint lwo year pefied.

Natural Resources Defense Cound~ Include dates for public miow and Appro~iate dates will be included in Appret~date dates have been included
Executive Officor approval of monitoring the revision, fo~ submittal of monitoring ~
program task submittals, tasks, and Executive Off~:e~s

approval.

The Vabmcla Co~pam/ The monitoring program should Identify The pro~s~ comprehensive No adion suggested.
the tmpeots of storm water on receiving monitoring program will evaluate the
watera to establish the need for structural impact on mcaiving waters.
BMPs
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Claremont. Long Beach. Azusa, Beverly Hills, Pollutam of ~ m ~ identified in Pollutants of concem are to be The Order t~luire~ that an objective
Bradbury, Carson, Cerritos, Commerce, the Older. identified as a reqwirement of the of the monitoring program la to
Diamond Bar, Baldwin Pad(, Bell Gan~ens. monitoring program that the Principal identify polMants of concern,
Claremont. Covina. Glendale. Glendora. Permittee will be implementing.
Hermosa Beach, Industry, Lomita, LACDPW,
Nor~valk. PiCO Rivera. Roging Hills. Pollutants of concern can be found in
Rosemead. San Otmas, San Marlno. Santa the Findings of the Order and in the
Cla~ta, Santa Fe Spdngs, West Covina, West Water Quality Assessment (WQA)
Hollywo(xl. Westlake Village, Whittier compleled by Regional Board staff.

This "WQA" is available from the
Regional Board Planning Unit.

Santa Cladla Clarify the role of Santa Clarita in The exact nature of participation in the
monitoring KtivitieS in the Santa Clara comprehensive monitoring activities
RIVe~ WMA. should be worked out between the two The pilot pmJed/s4~dat study zection

municipalities in this watershed, in the pemdt ha~ been eliminated ot

It was expected that the city would
perfom~ a pilot project/special study to
assess or mitigate storm water, non
storm water pollution, program
effediveness, or any other
assessment of the objectives of the
sto~n water program. This could have
also been done in cooperation with the
Ventura County Stom~ Wate~ Program
Pro., ~1~o rel)msem the lower
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X.    PROGRAM REQUIREMENTS FOR PROGRAM EVALUATION AND REPORTING

Commenting Agencies Comments Discussion Actions

Alhambra. Rellflower. Carson. F..AC. Repoding requlrsd to show coml0~anos Reporting requirements have been The Reputing mquimmeflts in
Commerce, El Segundo, Cuiver City, with the Older is too excessive, reducad from semi-annual reports to section have been consolidated to
Lakewond. Lomita. Long Beach. San Madno. annual reports. Permittees am being provide Penllilte~s time end flexi~ity
Whittler required to submit sufficient to demonatmte

information so that progress with the
EAC, Azusa. Beverty Hills. Bradbury. Camon. requirements of this Order can be
Cemtos. Commerce, Oiamond Bar. Bak~vin determined by the regulating agency.
Park. Bell Gardens. Claremont. Covina.
Glendale. Glendora. Hermosa Beach. It is not meant thateach BMP shall be
Industry. Lom~ta. LACDPW. Nolwalk. PIco Limit annual mpod to $~ implemented to the MEP. This is a
Rivera. Rolling Hills. Rosemead. San Dimes. infom~tion, common misuse of the term Maximum
San Marino. Santa Clanta. Santa Fe Swings. Extent Practicable. MEP refers Io a
W~st Covina. West Hollywood. Westlake store1 water management program as
Village. ~l~ittiar. Long Beach a whole and not for individual BMPs.

Maximum Extent Practicable is the
EAC. Downey. Gl~dilo. Ini4ndato. L~ MEP standard cannot be achieved. It is standard fo~ implementation of stoma    The gloss~y bsdudes the toms
Mirada. IJ Veme. Patos Verdes Eatet~. to bu~lensome to show thM a BMP has water management programs, taken Maximum Extoa(
Santa Fe Spdngs. West Co~tna been implemented to the MEP. as a whole, to r~’~uce pollutants in

discharges to the m--.ximum extent
We understood all elements of the Osder practicable. It is the maximum extent

Long Beoch were to be implemeflted to the maximum possible taking into account eduitable
extent praoticablo, not juat seisc~ed consideration and competing facts.
eMmento. This phr~e is frequently including, but not limited to: the gravity
negloc~d, of the problem, public health risk.

societal concern, environmental
beneMs, pollutant mmovat
effectiveness, regulatory compliance.
public accel~ance, implementsbility.
cost and technical feasibility. MEP
refers to storm water management
programs es a whole and not for
individual BMP$.

Permittees are expected, under
Section 402(p) of the Clean Water Ac~
to demonstrate that the Permlttm
sto, m water Wngmms am redudn0 .
puitutsnts in stom~ water to the



Bell Gardens. Carson. Coy|ha, Downey. EAC. Dates for compliance too loon. The ~ mftacta ~he comments
El Segundo. Glsndale, Imdndale, La Mirada. received.
La Veme, Long Beach, Palls Verdes Consider suggestion that program
Estates, P~co Rivera, Rosemeed. Santa implementation be pmdiceted on a given
Clanta. Santa Fe Sl~ngs, Torrance. West number of months after Permit adoption.
Covina

Also allow for delays in approval by the
Executive Officer_

Bell Gardens. Carson, Covina, Downey, EAC, Pilot propels Me not possible for each Pilot projects am recommended to These mqldmmenta have been
El Segundo, Glendale, In~indale, La Mirada, BMP. demonstrate effectiveness of eilminoted at Pefmi~es’ requests.
La Veme, Long Beach, Palos Verdes watershed BMPs prior to a full scale
Estates, Pico Rivera, Resemead, Santa implementation.
Clara, Santa Fe Springs, To~ance, West
Covina Them is no intent to llcmase the

scrutiny for watershed BMPs, unless
LA County Watershed BMPs require greater they am presented as a substitution to

effectiveness sc~tiny than county-wide a ooun..’ywide program.
BMPs.

Carson, EAC, City of LA, County of LA, La Pet’fom~ance standards should be Pe~fo~nance standards am intended l~e pe~nit has been revised to
Veme, West Covina, Azusa, Beverly Hills, deiated entirely or not incJuded until Ihe to be self-suggested goals for the wovide Peffomtance Standa/ds ~
Bradbury, Carson, Corntos. Comme~’ce, next permit is adopted (2001). countywide pfl)gram ot a wata~hed, be dev~ foe" the next Pemdl in
Diamond Bar. Bakhvin Park. Bell Gardens, Such standards may be useful to 2001 at Pefmltl~ms fequesL
Claremont. Covlna. Glendale, Gllndora, Pedonnanoo standards should be demonstrate �omp~nce vdth the MEP
Hermosa Beach. Industry. Lomita. LACDPW. al~mved by City Councils first, stand~d.
Norwalk, Pico Rivera. Rolling Hills.
Rosemead, San Dimes. San Madno. Santa
Clanta, Santa Fe Springs, West Covlna, We~

Coisbam and Mallt~ Creek C~tes



Xl. GENERAL COMMENTS

Commenter Comment Discussion Action

EAC, Alhambra, Azusa. Beverly Hills, Pemlil is too long, complex, ambiguous, The Deoember 18. 1995 draft was The O~er has been reviewed for
BradbuW. Carson. cemtos, Commerce, contradictory, and poorly structured, sent to cities to provide an eady structure and is now in a format that
Cuk’er City, Diamond Bar, Baldwin Pad{. Beg Recommend hking a cor~suItant to folmat oppo~unib/for input on the pemdl, is morn consistent and readable than
Gardens. Claremont, Covina. Glendale, and finalize permit. Many aspects Of the pemdl were not the December 18, 1995 version, The
Glendora. Hermosa Beach. Industn/. Lomitl. finilizm:l. Order conlains tables at the
LACDPVV. Norwalk. Pico Rivera. Rolling Hills. beginning of each major sect~n
Rosemead. San Dimas. San Marino. Santa which provide a summary of
Cianta. Santa Fe Spdngs. West Covlea. West A summary of Principal Pem~ittoo and mClUiroments and show who needs to
Hollywood. Westlake Village. Whittier Pennittees Requirements with due dates implement what and when.
Downey. La Mirada. IJ Veme. Manhsttan should be created.
Beach. Long Beach Additiona,y. a table of contents has

Need an index for the Order.                                            been Included for easy Identification.
Caiabasas

Building Industry Assoc~tien. Santa Monlca Suppods watershed management No action necessary.
approach

Culver City. Long Beach. La Mirada Boam"s intent is not mfioded In the The objective of the program is to This Is ldentffled at the begInning of
Order language. Goals/oL.jedives are not reduce pollutants In storm water Pad 2 of the Order.
adequately addressed in the (:~�ler. discharges to the maximum extent

EAC. Azusa. Claremont Culver City. Downey. Deadlines/compliance dates am The compliance dates withIn the The due dates have been changed
Glendale, Glendora, La Mirada, La Veme, unrealistic. Compliance dates too I~4~. December 18, I~95 draft m I~d in and are based upon the date of
Palos Verdes Estates, Tonance. Azusa, for ~ I~lq~:)l~l. adoption of this On:let.
Bevedy Hills, Bradbury, Carson, Cemtos,
Commerce. Diamond Bar, Downey, Baldwin Lacks understanding of local Acknowledging that some
Park, Bell Gardens, Claremont, Covina, government decision making and requirements we~ fequk~:l under the
Glendale, Glendora, Hermosa Beach, budgefing process, first OnSet, m requi~men~ am
Industry, Lomita, LACDF~N, Norwalk, Palos morn ~ now es �on~af~l to
VeXes Estates. Pico Rivera, Rolling Hil~, tf~ ~ O~d~’.
Rosemead, San Dimas, San Marino, Santa
Clarita. Santa Fe Sphngs, Torrance, West
Covina, West Hollywood, Westlake Village,
Wh~ier

State Senator Tom Hayden. Cstifomil
Coastal Commi~io~, American Ocesns Compliance dates are too long
Campaign, Santa Monlca Bay Keeper, considering tkem am requkements from
Natural Resoorce~ Defen~ Council Ihe flint I~m~t Idocded in June 1990.



Assemblymember Sheil Kuehl. Heal the Bay. Strongly endorse the draft Order. No action necessary.
Amencan Oceans Campaign. Santa Monica.
Malibu Strongly supf)od implementation of

approp~iale BMPs at retail gasoline
Western States Pelroleum Association outlets to reduce pollutants to the MEP.

EAC. Azusa. Beverly Hills. Bradbury. Carson. The certification signature by a principal This is a federal requkemenl under 40 No idion necessary.
Cerfitos. Commerce. Diamond Bar. Baldwin executive officer or ranking elected CFR 122.22(b) for repods or other
Park. Bell Gardens. Cfaremonto Covina. off~..ial required as part of standard infomla~ion m:luimd by ¯ penntt.
Glendale. Glendora. Hermosa Beach. provisions is not practical.
Industry. Lomita. LACDPW. No~walk. Pico
RNera. Rolling Hills. Rosemead. San Dimas.
San Marino. Santa Clahta. Santa Fe Springs.
West Covina. West Hollywood. Westlake
Village. Whittler

American Oceans Campaign. Santa Monica Public input should be gained pdor to This is identified in SeXton I,H of this No lotion necessary.
Bay Keeper. Natural Resources Defense amending any ~qutroments und~ this Order.
Council. Valencia Company. Building Industry Order’.
Association.

Alhambra. Azusa. Beverly Hills. Bradbury. Expand Glossary of terms. The gle~$ary h~m been expanded.

Calabasas. Carson. Cemtos. Commerce. Additionally many ~:n:)nyml h~ve
Diamond Bar. Baldwin Pad<. Bell Gardens. Include Ic~onynts. been included.

Claremont. Covina. Glendale. Glendora.
Hermosa Beach. Industry. Lomita. LACDPW.
Los Angeles. Manhattan Beach. No~valk.
Pico Rivera. Rolling Hills. Rosemead. San
Dimas. San Marino. Santa Clarita. Santa Fe
Springs. Torrance. West Covina. West
Hollywood. Westlake Village. Whittier.
Claremont. Commerce. La Veme

Azusa. Bevedy Hills. Bradbury. Carson. The CSWMP and WMAPs are not It is imperative that each Pen~ttee The CSWMP led WMAP$ am

Cemtos. Commerce. Diamond Bar. Bald~n spe<:ifically defined. There are unknown play a proactive role in the explained in the General
Park. Beg Gardens. Claremont. Covina. requirements to be Int~)sed in the future development of the programs required Requirements leclion of Part 2 of the

Glendale. Glendora. Hermosa Beach. if not stated deafly in the Order. under this O~er. See Regional Boa~ On,m" and in the glossary.
Industry. Lomita. LACDPW. Long Beach. Counoerl memorandum, comment
No{wall(. Pico Rivera. Rolling Hills. no. 5.
Rosemead. San Dimas. San Madno. Santa
Clanta. Santa Fe Spdngs. West Covina. West
Hollywood. West~e V~lage. Whaler. EAC.
La Mimda



EAC, Building Industry Association, Comment pefkxl inadequate �onskMdng Review periods for this Order have No action.
Commerce. Long Beach, Bellftower, Azusa. length of permit, suq)assed 60 days and will exceed
Beverly Hills, Bradbury, Carson, Cenitos, 100 days when complete. Federal law
Commerce, Diamond Bar, Balo’win Pad~, Bell requires only a 45 day review pe~)d
Gardens, Claremont, Covlna, Glendale, for such Orders. In total, over 17
Glendora, Hermosa Beach, Industry, Lomita, months wdl have passed from the time
LACOPW, No~valk, Pico Riverao Rolling Hills, Annthe~ draft should be geoemted before that the eadiest draft circulated for No adton recommended.
Rosemead, San Dm~s, San Madno, Santa tentative petal, comments (February 14, 1995) and
Cla~ta, Santa Fe Springs, West Covlna, West the date that the tentative O~der goes
Hollywood, Westlake V~lege, Whittim before the Regional Board for

consideration (July 15, 1996). All
drafts have been available to the
Permiltees at any given time.
Although it may be desirable to
provide additional review time, Any
more beyond the one 45-day comment

Long Beach Regional Board staff has not been period cannot be provided and still
mspcmsive to questions/comments In meet the July 15, 1996 targnt for
early ¢katts of the permit, adoption. O/her major metropolitan

areas (Sacramento, Orange Courtly,
and San Francisco Bay) have already
adopted a municipal storm water

The revised tentative is responsive to
the comments received and reflec2a
many discussions and input from
multiple agencies. Regional Board
staff has carefully considered
comments received in preparing the
tentative peffnit. The December 18,
~99S draft is tM l~t complate pen~

have made eve(y offo~ to bo fully
response.

1.8 Vemo. The Pdnc~al Pem~J~ee is charged with Languego throughout the Orde~
developing permit requirements whtc~ mCluims that the P;~ncipal Permittoe
must be implemented by the Permittees. in consultation with the Permittoes

Pdncipat Permittoe develof~ wograms Pemdttoes have the ability to make



Commerce Regional Boan:l staff has not been Regional Board staff have made every No action.

todhoamiog in mponding to questions effort to clarify the language used
f~om Petmittaes regarding gray areu of within the O~er and to eliminate any

~he ~6,-~. gray areas.

Claremont. Long Beach. Azusa, Beverly Hills, Pollutanls of �oncern Cm ~t ideMirmd in Pollutants of concern will be better The Order identifies polutan~ Of

Bradbury, Carson, cemtos, Commerce, the Order. identified, as a requirement of the �oncern within

Diamond Bar. Baldwin Park, Bell Gardens, monitoring program that the Principal

Claremont. C.,:,vina. Glendale. Glendora,
Permittee will be implementing.

Hem~osa Beach. Industry, Lomita. LACDPW,
Norwalk, Plco Rivers. Rolling Hills,

Pollutants of concern can be found in

Rosemead. $ ~n Dimes, San Msrino, Santa
the Findings of the Order and in the
Water Quality Assessment (WQA)

Clarke. Santf. Fe Springs, West Covkta, West completed by Regional Board staff.
Hollywood, ¥/estlake Village, Whittier This "WQA" is available fi’om the

Regional Board Planning Unit.

Bellflower, Downey, El Segunclo, Long Beach Regionad Board should consider the new This document was reviewed by       No action
USEPA document "Noq)olnt Soume Regional Board staff. The co~nments

Program and ~ Guidance for fiscal by the Pen~ittees ere well taken. The
Year 1997" do<:ument provides non-point source

program direction. The NPDES
program is ¯ point-source pnxjram.
The document is used by our Planning
Unit staff for contracts and planning
puq)oses. Regional Board staff
among different units work on separate
but similar programs and projects
which may affect the Pen~ittees under
this Order. Regional Board staff will
confer among each cther as much as
ixact~d~ to achieve greater

attempt to elk~nate any overlaP.



State of CiIlfornli

Memorandum

To     ~ Catherine Tyrrell Dat,, 22 May 1996
~ Assistant Executive Officer

..~ Los Angeles RWQCB

ORIGINAL SIGNED BY
Jorge A. Le6n
Senior Staff Counsel

From    t OFFICE OF THE ~IEF ~ONSEL
STATE WATER RESOURCES CONTROL BOARD

S~a~t LOS ANGELES COUNTY STORM WATER TENTATIVE PERMIT o
RECEIVING WATER LIMITATIONS

This memo recommends that the Receiving Water Limitations
provision in the draft permit for Los Angeles County and the 85
co-permittee cities be revised to provide for required
activities in the event that monitoring shows exceedances of
narrative limitations, as included in the December 18, 1995
draft version.

The December 18, 1995 version of the draft permit contained a
"Receiving Water Limits" provision that provided for narrative
limits and, in the event of exceedances, required activities
that, if implemented, assure that the permittees are not to be
held in violation of the permit. However, later versions
including the May 15, 1996 version of the draft permit deleted
the contingency activities language and provide that "so long

,as [the permittees] are in compliance with the Storm Water
Management Program Requirements set forth in this Order", they
will not be found to be in violation of the permit. It does
not provide for additional required activities to control the
discharge of pollutants.

Since the development of this alternative language, the Central
Valley Regional Board has adopted a storm water permit for
Sacramento County that more closely resembles the Los Angeles
Regional Board’s December 18, 1995 version in that it includes
additional required activities to address exceedances, prior to
concluding that no permi~ violation will be found.

R0028409



I recommend that the Receiving Water Limitations provision in                 |/
the draft permit for Los Angeles County be revised to include
the language contained in the December 18, 1995 draft, or

"’°      similar language, in light of the Central Valley Regional
Board’s action. While it is in all parties’ interest that
permit adopted by the Regional Board not put the permittees
into instant noncompliance, it is more defensible against
challenge to include language that requires specific activities
required to implement the purposes of the Clean Water Act to
effectively control discharges of pollutants into storm water
conveyances.

If you have any questions or comments, please contact me at
(916) 657-2428.

U
n
u
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Interested Party:                                                                  ]

TENTATIVE MUNICIPAL STORM WATER PERMIT FOR THE COUNTY OF LOS
ANGELES (CAS614001)

Our letter dated May 23, 1996, transmitted the subject tentative permit for your comments.
We recognize that there are additional issues that may have to be resolved. Two of
these issues are Receiving Water Limitations and Administrative Review requirement.
Since May 23, we have conferred with our legal counsels and as a result we are            r"~
proposing changes to these sections and associated findings. These changes are
attached.

Again, we encourage early submittal of your comments so that we can continue the ’ U
dialogue to resolve issues of concem.

Should you have any questions, please call me at (213) 266-7515, or any of the following
Board staff members: Winnie Jesena, (213) 266-7594; Xavier Swamikannu, (213) 266-
7592; or Carlos Urrunaga, (213) 266-7598.

CATHERINE TYRRELL
Assistant Executive Officer

Enclosure: Revisions to the 5/23/96 Tentative Permit                                       ~.~
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State of California
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION

REVISIONS TO THE 5123196 LA COUNTY STORM WATER TENTATIVE PERMIT

RECEIVING WATER LIMITATIONS

1. Chan~oe FINDINGS 28 and 29 (_oa~oe 7) to read:

28. The objective of this Order is to protect the berleficial uses of receiving waters in Los
Angeles County. To meet this objective, this Order requires implementation of BMP$
intended to reduce pollutants in storm water and urban runoff such that ultimately their
discharge will neither cause violations of water quality objectives nor create conditions
of nuisance in receiving watem.

29. The Regional Board recognizes the challenges unique to regulating storm water
discharges through municipal storm sewer systems, including intermittent and vadable
nature of discharges, difficulties in monitoring, and limited physical control over the
discharge, will require adequate time to implement and evaluate the effectiveness of
best management practices required in this Order and to determine whether they will

¯ adequately protect the receiving water.

2. Chan_oe RECEIVING WATER LIMITATIONS t~aae 11~ to read:

The water quality objectives and water quality standards contained in the Basin Plan ~Vater
Quality Control Plan, Los Angeles Region: Basin Plan for the Coastal Watersheds of Los
Angeles and Venture Counties, California Regional Water Quality Control Board, Los
Angeles Region, Monterey Park, 1994), and amendments thereto, shall serve as Receiving

Water Limitati°ns f°r discharges c°vered under this Order’ It is the purp°se °f this Order Athat the discharge of storm water, or non-storm water, from a municipal separate storm
sewer system (MS4) for which a Permittee is responsible not cause nuisance, continuing
or recurring impairment of beneficial uses, or exceedances of water quality objectives in the
receiving waters.

Timely and complete implementation by a Permittee of the storm water management
programs prescribed in this Order shall satisfy the requirements of this section and
constitute compliance with receiving water limitations. However, if the Integrated Receiving
Waters Impact Report required in this Order (Section VII.D.) and/or other available
information show that discharges authorized under this Order still cause or contribute to the
impairment of the beneficial uses or exceedances of water quality objectives, Permittees,
as part of their Report of Waste Discharge for the renewal of this Order, shall submit revised
storm water management programs that are watershed-specific and will increase the
likelihood of preventing future exceedances of water quality objectives.

6/17/96
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Revisions to the LA County Storm Water Tentative Permit
Order No. 96-XXX CAS614001

3. The above changes in Receiving Water Limitations is accompanied by a change in Annual
Program Report, Part VII.A.2.b. (page 58) to read:

b. A summary of program accomplishments and self assessments of strategy
effectiveness (including how the Permittee arrived at new program elements, if
any) by each Permittee, organized by Watershed Management Areas, in the
areas of (i) Program Management; (ii) Illicit Connections/Discharges; (iii)
Development Planning/Construction; (iv) Public Agency; (v) Public
Education/Public Participation.

4. Change Part VII.D. Receivin_o Water Impacts Report (page 59 & 60) to read:

D. Inte_orated Receivin_o Water ImPacts Report

The Principal Permittee shall, not later than 54 months after ~.~option of this
Order, prepare and submit an Integrated Receiving Water Impacts Report. The
report shall include, but not be limited to, a comprehensive analysis of the
results of the different monitoring data (land use, mass emission, critical source,
load assessment, receiving waters, and other pertinent studies available), and
feasible environmental indicators. It shall also include recommendations on
future monitoring requirements, e.g., integration of storm water receiving water
monitoring with regional receiving water monitoring, if applicable. This report
will be an integral part of the Report of Waste Discharge for the renewal of this
Order.

5. ~har~_oe Part 2.I.G. Administrative Review pages 21 and 22 to read:

G. Administrative Review

The administrative review process formalizes the procedure for review and
acceptance of reports and documents submitted to the Regional Board under
this Order. In addition, it provides a method to resolve any differences in
compliance expectations between the Regional Board and Permittees prior to
initiating enforcement action.

1. Storm water program documents, including progress reports, guidelines
checklists, BMPs, databases, program summaries, and implementation
and compliance schedules, developed by the Principal Permittee or a

2 6/17/96
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Revisions to the LA County Storm Water Tentative Permit
Order No. 96-XXX

CAS614001

Permittee under the provisions of this Order shall be submitted to the
Regional Board.

a. For documents that require Executive Officer’s approval, the
Executive Officer will notify the Principal Permittee andlor Permittee
of the results of the review and approval or disapproval within 120
days. If the Executive Officer has not responded within 120 days
following submittal, the Permittee shall notify the Regional Board and
interested parties of its intent to implement the program components
as submitted. If after 10 days the Executive Officer has not
responded, the Permittee will implement the submitted program and
the Executive Officer may not make modifications thereof.

b. Documents that require formal Regional Board approval will undergo
public review and comment before Board consideration at a public
meeting.

2. If the Executive Officer determines that a Permittee’s storm water program
is insufficient to meet the provisions of this Order, the Executive Officer
shall send a "Notice of Intent to Meet and Confer (NIMC)" to the
Permittee, with specific information in support of the determination. The
NIMC shall include a time frame by which the Permittee must meet with
Regional Board staff.

Note: Subsequent provisions under Administrative Review remain the
same as in the 5123196 tentative.

3                       6117196
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DATE :

N~er of pages (including t~is page) being transmitted: ~ ". ~’
If transmis~s incomplete, please call.,    l/~ a~ n

SP£CIA~ INS~UCTIONS: (~)
( )    Please reply
( )    Fo~ you~ info~a%ion

~SSAGE:

q
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Richard Montevideo on behalf of the cities of Baldwin Park,
Law, dale, Signal Hill and West Covlna, those of Rufus Young on
behalf of Alhambra, Bellflowsr, Downey, and E1 Sagundo, and
those of Chrle~ine Sansone on behalf of the City of Glendale.
Time does not permit us to reltsra~e all of those comments; it
¯ uet suffice to state that we endorse and incorporate those
comments aa our own, as well.

Our comments hers are grouped into two sections, general
concerns and technical �omnente. The general concerns will be
primarily directed to the Findings and Legal Authority
Portions of the draft permit; the technlcal comments
(Attachment A) are more detailed but are limited, again due to
time constraints, and are mos~ concerned with program
development and Implementation. Please include all of these
comments as par~ of the official record of the issuance OE
this permit. It is anticipated that further comments w~ll be
provided at the time of the hearing.

The primary focus of this Dermlt is ina~Drovrla~e.

our most emphatic comment and objection is tha~ the en~ire
permit is premised on the imposition of a variety
requirements, the u~litv and cost-effectlveness of which hay-
not been proven rather than allowing the Permitteae to
evaluate the problem by examining the beneficial uses of their
respective receiving waters, identifying problems, if any, and
to propose a program to mitigate such problems. This second
approach is the one clearly spelled out in the Federal
regulations and which, when compiled with, is far more likely
to protect both the Regional Board and the Permlt~eas froR
legal action. We have urged, and continue to urge, that this
approach be utilized here.

¯ he first task should be to S~t!+~y our recelvin~ waters a~
identify the mroblem, if any, Unull this is done, the City of
Long Beach e~ould be considered in compliance by Continuing
its exisitng program.

This nermit contains unfunded mandates and imnronerlv shift~
resDonslbility from the State to the ci~ies__ -       -

The programs required in this permit exceed the requirements
of the Clean Water Act. Under the Californla Constl~tlon,
Article 12 B (6), a state agency imposing such a requirement
must provide a mechanism to reimburse local
Further, this permit shif~ the inspection responsibilities
from the state agency (~o~ indu.trial and commercial
facilitles) to the municipalities under the "site visit"
program and the legal authority portion oE the permit.
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~r.
Guns ~6, 199~
~age ~

¯ he ~ermit development ~rocenn is su~lect tg ~hi
A~mlnlstrative Procedures

The Board staff, in drafting this permit, has failed to
with State requirements for rulemaklng. Government Code
Section 11353 (b)(Z) speclfically makes the State Water
Resources Control Board subject to these requirements. S~aff
has repeatedly ~ustifled various requirements as necessary to
achieve statewide uniformity or indicated that a decision was
made on ~he state level to include a partlcular requirement in
this permit. Rulemaklng requires filing with the Secretary
State, the ma~Ing of certain findings and publlcatlon in
Code of Regulations. The process utilized by the staff,
correctly characterlzed by the City of Glendale as
on short notice [to] w~iCh only a select few pe~mlttses were
invited, a failure to report the results of such special
meetings, contradictory statements between staff personnel
which tended to mislead and confuse the permittees, an~
general inconsistencies among the Board staff as to how
review would proceed and how notices would be given to
parmltteee" ~s no substitute for compliance with the ~LPA.

A ~rue adm~nlstraEive review and aDDeal 9recess is n~dad.

A Bull no~ce and hearing process is needed, provldln~ ~e
opportunity to appeal to the State Board.

No aEtemDt has been made. to coordinate the recuiFementm Of
~is De,it with theater ot~er Federal and state statu~$$

the requirements of this permit with cityreview of
departments has uncovered several areas in which it appears
that the city Is asked to enact ordinances that conflict with
SCAQMD regulations, california Integrated Waste Manaq~ent
Board re~lations, an~ Health and Safety Code sections,
o~he~s, we believe ~his p~oblem requires further research
are especially concerned about ~he impact on businesses and
residents who will ~e confused by conflicting mules and
regulations.    For example, ~e City of Lon~ Beach prohibits
the parkln~ of ve~icles on lawns, bu~ the permi~ ~e~Ires
City to "Require placement of ~achinery or equIpmen~ ~hat
~o be repaired or maintained in areas susceptible to
exposed ~o stor~ w.ter in a ~anner where leaks, spills
o~her maln~enance rela~ed pollu~ants are no~ discharged to the
MS4." (5eo~ion E.l.a.x., page i%) Where shoul~
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Dr. Ghlrelll
June  996

wash their cars? The attempt to regulate the dlspoaal of
hazardous waste would seem to be preempted by bo~h RCRA and
the Integrated Waste Management Act of 1989, and however well-
meant, there is no basis stated for concluding that the
(assu~ed) presence of hazardous waste J~utrash �ontalnere has
any impact on ~he receiving waters.

For the third time, we ask that the findings be written with
specific reference to the beneficial uses of each of the
receiving waters. The findings lack any scientific bases for
instituting more stringent requirements in our receiving
waters than is required by the Clean wa~er Act. No discussion
of the presumed problems of our receiving waters is included
anywhere in the findings.

In Finding 3 it le acknowledged that "~he quality and
q~antity of these discharges vary considerably and are
affected by The hydrology, geology, and land use
characteristics of the watersheds .... - This cautionary
language is repeated in the a~tachmen~ which lists pollutants
of concern for Santa Monlca Bay. Why, then, are all of the
receivin~ waters and all of the actual and potential
beneficial uses lumped together in the c~her findings? It was
our understanding, after discussions with members Of your
staff, that this issue would be resolved in this version
the psrmi~ wherein the recelv~ng waters of Long Beach would b~
addressed; ~ Many of ~he following conu~ents reflect
our concern wi~ this issue. I again eugges~ t~a~ staff be
referred to the finding language utilized in the Orange County
permit, which identifies ~he receiving waters and their
beneficial uses.

Finding 4 does not address stor= water or urban runoff
in the Los Angeles basin, much less make findings specific
the various receiving wa~ers. Please either: 1) revise this
finding to indicate which s~udles address which receiving
wa~ers within the permit area, or ~) state ~ha~ ~le finding
is D~ supported by s~udies , or 3) be deleted. I~ is of no
value as written.

Finding 5 describes "impairmen~ of a number of water bodies in
Los Angeles County.. which water bodies? Do any of
receive water from ~he San Gabriel River or the Los Angeles
River?    These statements must be made specific to the
receiving waters. As written, the implication is ~hat there
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~une 26, 1996

is no basis for applying these statements to the receiving
waters of Long Beach. In fact, your staff has stated on more
than one occasion that studies have been limited to Santa
Monlca Bay. At the June 17th workshop, it was explained that
the plan for monitoring for the next five years will not
include studies for our rscaivlng waters. This should be
clear, and Co-permlttees should not be subjected to the
requirements of this permit until the receiving waters
studied, as outlined in the Clean water Act.

The statement in the third paragraph of Finding 6 is
conclueory. No support is given for this statement and in
fact was contradicted by one of the experts who spoke at
June 1?th workshop and said that while he was �omfortable
e~rapolatinq the urban characterization data, he was "not
nearly as comfortable" extrapolating the recelvin~ water data.
In fac~, the expert was enthusiastic about the unite
opportunity they were ~oln~ to have to study Santa Monlca
and went on ~o describe some of its unique ~alitles: Ewe
relatlvely low-flow creeks in~o ~he Bay, and a confi~ra~iOn
which caused the contaminants to tend to remain a~ the
of ~he creeks. These charac~erlstics would make the proposed
sea ~chln fertillzaUlon study more reliable, he stated.
Please clarlty this finding to explain ~ow santa Monloa Bay
studies c~ ~ applied to our receiving wa~ers (which ~e
relatively hlgh-flow wa~er bodies and which are constantly
naturally Elushed, as I understand it.) Please provide ~e
s~len~ifio basis for the revised tlndlng.

Again in Finding 7, %here is a general statement regardln~
"the receiving water ~le; In Los Angeles County." Please
revise this finding ~o state to which spec~:iC ~ece~ving
waters reference is made, and the scientific basis for the
8~a~emen~. If ~hls 18 not possible, please delete

The second para~aph of Findln~ 19 carries ~he same careless
over-generallzation descrlbe~ above ~o an extreme: s~ely
is no~ intended ~o describe a11 of ~he wa~er bo~ies in ~e
sa~e te~s? Can a water body be bo~h a wa~ a~
freshwater habitat, or both a freshwater and a saline
Please correc~ ~ese errors.

Finding ~5 ~%ates in pertinent part, " A compllance review of
municipal pre~rea~men~ and resul~s to d,te of s~orm wa~er
Inspection programs in California confirm ~he USEPA findings."
Please include a description o~ the s~udles on which
¯~a~emen~ Is ~as~d, including the "resul~s to date"
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Dr.
Juno 26, 19%6

explain how municipal pretreatment is relevant to this permit.

For finding 26, please include the proportion of pollution
contributed by cars and trucks, which I underotand to Me
major sources o~ pollution in runoff, if such data As
available.    If it is possible to state accurately that
"parking loto and gasoline stations are significant sources of
pollutants in storm water" the other sources ohould aloo
available.     Please identify all of the major sources
pollution, in order to provlde a complete, accurate picture.

Flndingo 28 and 29, recently revised, do not provide any
protection to Co-Permittees ~or problems out~i~e thei~
control, ouch as pollutants collected My rainwater (fa11£n~
either within or outelds of city Moundarles.) These
should clearly state that a violation of a water quality
o~joctive or a condition o~ nuisance, either of which
weather-related or of ohort duration (as opposed to an ongoin~
problem which is not directly related to a storm) ohall net
constitute a violation of this order. To do otherwise io to
impose a strict liaMillty standard not contemplated in the
Clean water Act nor in Porter-Cologne.

Finding 44 shoul~ include a .tatement a9reein~ to a reopening
of negotiations in the event of modifications to the Clean
Water Act.

Leeal Authority

Many aspects o~ the Legal Authority section overlap or
contradict other provision, of the permit.    ~ile the
"eeucatlonal ~ite visit’, section of the permit de£ines, to a
certain extent, the types of ~usinesses which must
"visited,,. ~his section reguire~ each city to "e~feotively
prohibit" many other types o~ activities, requiring
an~ enforcement on ~uch activities a~ draining a swi~ing pool
or hosing a concrete driveway. The inconsis~encie~ shoul~
eliaInate~ an~ t~e full extent of the "educatlon~l site
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In conclusion, we approciete your careful �onoidoration ot
these co~ents and we look forward to continuin9 to work with
you towards a permit which is based on sound scientific
research, which is cost-effective, and directed to echlevin9
the goels of the C1ean Hater Act.

Very truly yOUrS,

JOHN R.

LISA PESKA¥ MALMNTEN
Deputy City Attorney
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ATTACI~NT A

Part i. Discharce PrDhibitions and Rec~ivina Water Limitations

~ is confusing and needs to be clarified.
In the first paragraph it states that the water quality objectives
and water quality standards contained in the Basin Plan shall serve
as Receiving Water Limitations for discharges covered under this
Order.     On the other hand, the second paragraphstates
implementation of the 8~orm water management programs (yet to be
developed) prescribed in thls Order shall satisfy the requirements
of th~s section and constitute compliance.

Part 2.    stormwater Management Program Requirements
Upon approva! by the Executive Officer, does the

supersede the Storm Water Management Program Requirements of this
Order? Does ~his occur as each program element is approved or
after the entire CSWMP is approved?

I. Program Manasement

~ should be deleted. Section B.i holds the Permittee
accountable for meeting the Permit requirements. How the Permittee
coordinates and implements :his program within it’s agency should
not be specified in this permit.

~ needs to be clarified. This statement infers that the
Permittees will be implementing the SWMP and the CSWMP
simultaneously. Is this true?

~,~D--~.~. needs to be clarified ~or those c~.t~es that fall under
watersheds, will the cities have to implementone or more

separate WMAP for each watershed or will they have the opportunity
to choose one WMAP over the others?

~ mentions the ?~C shall prioritize pollution control
efforts. As mentioned several times before in our com/nents, how
does one prioritize poliution control efforts when the significant
pollutants, which have a measuraDle negative impact on the
beneficial uses within our receiving waters, have not been
~dentified?

Section c.3.u, refers to Part 2.V.B.2.a.8. which can not be found
in the permit.    The entire section C.3.g is excessive and
unwarranted and should be deleted.

~ states the budget s’~mary format shall be developed by
Pr&nc~pa! pexmic~ee in cons’:i~ation wi~h ~he Permittees, Clarify

Page I of 5
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the verbiage "in consultatlon wi~h" ? This verbiage is used
throughout this document and needs to be clearly explained.

The development of each program element should include the input
and concerns from the cities ~hat are responsible for implement£ng
them. The Watershed Management Cool,tee should be given more T
responsibility and authority.

In addition, it is difficult to develop a budget when most of the
program elements have-yet-~o-be developed.

Section E.I.&2. Needs to include the verbiage ~’to the
extent practicable".

1section E.l.a.i. why are gas stations, auto repair ~arages, and
similar facilities beeng singled out ? Have ~here been studies
done to link the significant pollutants to these facilities? If
so, how were the pollutants from these facilities distinguished
from those tha5 are from the public streets (which are similar in
k£nd) ? -.
Section E.l.a.vi. refers to toxic materials is this the same as
toxic pollutants? Please de~ine this terminology in the glossary

nas oppose to referring the reader to the definition in the federal
regulations. U

Section E.l.c_. This entire section should be deleted. .Without
substantiat!ng that these activities significately contribute

Upollutants to the MS4 and have a measurable impact on our receiving
waters beneficial uses, how can these activ2ties be prohibited?
These activities should be referenced in the guidance document and
addressed during the develo_Dmen~ of BMPs for the CSWMP.
Furthermore, ~ (page 19) already addresses the legal
authority for illicit discharges.

Also, this list is inflexible, contains excessive detail and sets
standards in excess of the Clean water Act requirements. For
example,     regular    sweeping    to     remove    debris    from
commercial/industrial parking lots with more than 25 parking spaces
that are locatcd in areas susceptible to or exposed to storm water.
Another example, no repair of machinery and equipment in areas
exposed to storm water, including motor vehicles, which visibly
leak oii, fluid or antifreeze.

~ is should be deleted. Why must a Permittee be held to
such standards in order to substitute or eliminate a aMP? The
existing BMPa that are currently b~ing ~mplemented have not been
demonstrated ~hrougn ~cumen~aD~on and/or scientific data that they

P~ge 2 of 5
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are technically feasible, cost effective or that they have an
impact in reducing pollutants in our receivin~ waters.

~ is rather amuszng. The Regional Board sta~ has given
themselves 120 days (which ~ncludes 45 days for public review) to
review program segments and yet they have only given cities less
than 45 days to review ~his tentative order.

II. Illicit Connections and illicit Discharaes

Spctio~ C. this section varies from other State permits that were
issued, why does the State impose conditional exempt discharges and
stringent procedures for exemption on the LA Basin cities? Is there
a compelling reason or 3ustification for this decision?

~ states the Regional Board has determined that street
and sidewalk washing are sources of pollutants of concern. On what
basis was this determination been made?

Based on the definition for pollutants of conceIn (in Exhibit D),
these pollutants are impacting the beneficial uses of our receiving
waters or there are elevated levels of these pollutants in the
sediments o~ our receiving waters or that the detectable inputs of
the pollutants are at a level high enough to be considered
potentially toxic to humans and/or flora and fauna. Which one Of
these characteristics has ~he Regional Board determined that street
and sidewalk washing falls under? More speci~ically, what are the
pollutants that have been identified?

If the Regional Board can not back up its claim, sidewalk washing
should be added to the list of conditionally exempt discharges.. A
couple of other items that should be added to this list is
residential pool discharges and charitable car washes.

IV Public Aoency Activities

~ lists n~merous requirements to be included into a model
program which the Principal Permittec shall develop to reduce the
impact o~ public agency activity on storm water quality. Such
public activities include sewer system operations, public
construction activities, vehicle maintenance! material storage,
parks & recreation ~acilizies management, streets maintenance,
storm drain operations, parking facilities management and flood
control maintenance.    Where in the Clean water Act does it
specifically list public agency requirements? Is there a study or
a report that defines public agencies as significant pollutant
sources to warrant such rcquircmcnts?

Pa~e 3 of 5
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~ZI. Dev~loome~t Plannin~ and Construction

~ iS beyond the requirements of the CWA and should be
deleted. The development categories listed are arbltzary. There is
no scientific data to warrant these categories. To target theses
pro~ects, demonstrates the lack of flexibility and concern for co$~
effectiveness.

V. ~ublic Information and ~articlnation

~ The information required for the database listing on
industrlal/commercial facilities is excessive. S~C numbers and
site addresses should be sufficient.
permit coverage should be provided by the State since they
a~minlster the program.

The heading for this section "Identification of Sources" is
misleading. ~t implies that all the facilities listed in the
database will be sources of pollutants. Since the pollutants for
the LA Basin have not been identified, the ~eadlng should state

" Identification of Potential Sources."the

~ is an inspection program disguised under the
educational program as "site visits". The state iS attempting to
shift its responsibility onto cities :o inspect and enforce
industrial facilities that are covered under a General industrial
Activities Storm Water Permit.

Permittees should not be responsible for inspecting those
facilities that fall under the State ~rogram since the State is
col!ect~ng the fees for those permits and setting the standards and
criteria to be met.

The industries that are required to obtain a State NPDZS Industrial
Permit are. those industries that have been identified by EPA as
having the greatest potential to contaminate storm water and urban
runoff.    These facilities should be targeted as the Highest
priority. Until the State fully implemenzs their inspection and
enforcement program, Permittees should not be required to inspect
industrial/commercial facilities tha~ have a lesser impact on s~orm
water quality.

The requirement to inspect gas stations, restaurants, vehicle
repair shops, vehicle body shops, vehlcle part and accessories
facilities is premature at thls time. ~he State has not fully
implemented their industrial NFDE$ program and the pollutants of
concern have not been identified for each ~atershed to link these
facilities as

Pase 4 of 5
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scientific data to warran~ such a requirement. To arbitrarily
target these facilities and to specify "site visits", demonstrates
the lack of flexibility and concern for cost effectiveness. If the
intent is to only educate the business owners, there are other
means which cities can use to accomplish this task.

VI. Menitorina Proaram

Is the required monitoring program the result o: the County’s
lawsuit which emphasized the Santa Monica Bay or was this progEat~
developed with the entire Los Angeles Basin in mind? The cities
had no input into this program.

VII. Proqram ReDort~nq and Eva~ation

This Order requires an excessive amount of reporting and collection
of database information.
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STAT~ (~ CAUF4~NIA.--.EN’VIRO~V~EN’TAL ~O~ AGEN~

CALIFORNIA REGIONAL WATER QUALI~ CONTROL BOARD
LOS ANGELES REGION
101 ~ P~ ~

J~y 5, 1996

Dear Interested Parties:

I am pleased to send to you the final tentative permit reflecting the most recent modifications
made in response to comments received on the May 23 version. Deletions are noted by strikeouts
and additions by holding.

The Regional Water Quality Conu’ol Board will hold a hearing on this permit at its july 15
meeting at 107 S. Broadway, Los Angeles in the first floor auditorium (Room 1138). The
hearing will begin no earlier than 10:30 a.m. Please note that the time and location of the hearing
has changed from previous notices you may have seen. ,- ..~,~

I trust you will fred the enclosed tentative permit addresses the majority of clarifications
requested. A Permit Fact Sheet is enclosed. The staff persons most knowledgeable about the
permit are Winnie Jesena at (213) 266-7594, and Carlos Urrunaga at (213) 266-7598. Please call
either of them if you have any questions about the permit.

,_,"
ROBERT GHIRELLI, D.Env.
Executive Officer
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FACT SHEET

MUNICIPAL STORM WATER PERMIT
FOR LOS ANGELES COUNTY

I. BACKGROUND

Th. Storm W.t.r Probl.m

Storm water and urban dry weather runoff are acknowledged as a source of pollution that
can damage important water resources, including streams, lakes, estuaries and wetlands,
and ground water. Many recent s.’udies have shown that runoff from urban areas typically
contains significant quan~es of the same general types of pollutants that are found in
wastewater and industrial discharges and often causes similar water qual~ problems.
These pollutants include heavy metals (e.g., chromium, cadmium, copper, lead, mercury,
nickel, zinc), pesticides, herbicides, nutrients, bacteria, and synthetic organic compounds
such as fuels, waste oils, solvents, lubricants, and grease.

In addition, the large impervious surfaces in urban areas Increase the quantity and peak
flows of runoff, which in tum cause hydrologic impacts such as scoured streambed
channels, Instream sedimentation, and loss of habitat. Furthermore, because of the
enormous volume of runoff discharges, mass loads of pollutants in stormwater can be
signiflcanL

There are multiple sources of pollution that contaminate stormw tar, including land use
activities, operation and maintenance activities, illicit discharges and spills, atmospheric
deposit’ion, and vehicular traffic conditions. Many of these sources are not under the direct
control of the permittees that own or operate the storm drains. Impacts from storm water
and urban runoff are highly site-specific and vary due to differences in local land use
conditions geography, hydrologic conditions, and the type of receiving water.

Guidance Manuel for the Preparation of Part 2 of the NPDES Permit Applications for
Discharges from Municipal Separate Storm Sewer Systems, United States Environmental
Protection Agency, Document No. EPA 833-B-92-002, USEPA (1992); Surface Runoff to
the Southern California Bight, SCCWRP Annual Report 1990.1991 and 1991-1992 (1993);
Pitt and Field, Hazardous and Toxic Wastes Associated with Urban Storm Water Runoff,
In Proceedings of the Sixteenth Annual RREL Hazardous Waste Reduction Symposium,
EPA 600-9-90-037 (1990); Storm Runoff in Los Angeles and Venture Counb’es, Final
Report, California Regional Water Quality Control Board, Los Angeles Region, (1988);
Fundamentals of Urban Storm Water Management, Terrene Inst~lute, and USEPA, (1994).

B. Clean Water Act Amendments of 1987 and Subseauent Rulemekln_o by

Amendments to the Clean Water Act (CWA) in 1987 established new statutory
requrirements to control indus~al and municipat stormwater discharges to waters of the
United States [CWA Section 402 (p)]. The amendments require NPDES permits for storm
water discharges from Mur~cipa! Separate Storm Sewer Systems (MS4s) to waters of the
United States. Section 402(p)(3)(B) requires that permits for MS4s:...."(i) may be issued

1                      07/05/96
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(NPDES NO. CAS614001)Order No. g6-xxx

on ¯ ,ystem- or jurisd  o, de bests:
non-storm water discharges into the storm sewers; and (iii) shall require conVols to reduce
the discharge of pollutants to the maximum extent practicable, including management
practices, control techniques and systems, design and engineering methods, and such
other provisions as the Administrator or the State determines appropriate for the �ontrol
of such pollutants."

On November 16, 1990, pursuant to Section 402(p) of the CWA, the USEPA promulgated
40 Code of Regulations (CFR)Part 122.26 which estab,ished requirements for ,ton~ water
�lischarges under the NPDES program. The regulations recognize that certain categories
of non-storm water discharges may not be prohibited If they have been determined to be
not significant sources of pollutants.

C. Parmlttina Authority

The proposed permit will be issued by the California Regional Water Quality Control Board,
Los Angeles Region.

The Federal Clean Water Act allows the USEPA to delegate its NPDES permitting authority
to the states with an approved environmental regulatory program. The State of California
is one of the delegated states. The Porter-Cologne Act (California Water Code) authorizes
the State Board, through its Regional Boards, to regulate and control the discharge of
pollutants into waters of the State and thbutaries thereto.

II. THE COUN’rYWIDE MUNICIPAL STORM WATER/URBAN RUNOFF PERMIT FOR THE COUNTY
OF LOS ANGELES

A. Order No. S0-O?9 !NPDES Permit No.

To comply with the CWA mandate, the Los Angeles Regional Board issued the first storm
water permit (Order No. 90-079) on June 18, 1990, to the municipalities (Permittees) in Los
Angeles County. Because of the complexity and networking of the storm drain system end
drainage facilities within and tributary to the County of Los Angeles, the Regional Board
adopted a countywide approach in permit’ting storm water and urban runoff discharges.
The County of Los Angeles was designated as Principal Permittee under that permiL As
Principal Permittee, the County is responsible for the general administration of the permit
and facilitates cooperation among Permittaes.

On December 21, 1994, the County of Los Angeles in ¢cordinatJon with 85 cities submitted
a Report of Waste Discharge as an application for renewal of the 1990 permit.

In drafting the proposed permit, Regional Board staff worked with a committee of
stakeholders (known as the "negotiating group") comprised of representatives of Permittees
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and environmental groups. The negotiating group was convened in early 1995 and met
two to three times a month through the fall of 1995 to identify areas of agraements, nan’ow

of disagreements, and develop langua.oe for the renewal permit. In Septemberareas
1995, a partial draft of the permit was dis~buted for comments to the Permittees,
environmental groups, and other interested business organizations. A number of issues

in the comments, which Regional Board staff considered. A complete draftwere raised
of the permit was distributed for comments in December 1995. Regional Board staff
received a large number of comments from the Permittees, environmental groups, business
communities, state officials, and the public. After review and consideration of the
comments, Regional Board staff met with Permittees’ Watershed committees, Permittees’
attorneys, City elected officials (collectively and individually), envlronrr~,ntal groups, and

of business organizations to discuss the requirements, respond to therepresentatives
comments, and resolve areas of disagreement. A tentative Order was mailed out on May
23 which included written response to those comments. The proposed permit dated July
5, 1996 (Final tentative Order) incorporates comments and suggestions, where appropriate,
submitted to staff on the May 23 version.

C. Plrmitted Ar~= and Receiving, Wator Bodlea

The permitted area includes all areas within the boundaries of the cities as well as
unincorporated areas in the County of Los Angeles within the jurisdiction of the Los
Angeles Regional Board except the City of Avalon. The Permittees serve a population of
about 11.4 million (1990 Census of Popu/ation and Housing, Bureau of the Census, U.S.
Department of Commerce (1992)) in an area of approximately 3,100 square miles.
Attachment B is a map of the Permitted Area in the County of Los Angeles.

Coordination with Other Jud~dictlonlD.

1. Discharges W~thin Permittees’ Boundaries

There are areas within the geographical boundaries of the Permittees over which
the Permittees are preempted to regulate. Such areas include federal lands and
state properties, including, but not limited to, military bases, state parks,
government hospitals, �olleges and universities, and highways. The Perrnittees
are not responsible for such facilities and/or discharges originating from these

The Regional Board may either designate these faci~ .~s as Permitteesareas.
under this permit or issue separate NPDES permits to these facilities.

The California Department ofTransportation (Caitrans) discharges storm water and
non-storm water from highways, freeways, streets, interceptors, maintenance
yards, and other holdings il ovms and/or operates. Cait~ans, currently a Co-
Permittee to Order No. 90-079, submitted an ROWD on July 13, 1995, for
separate waste discharge requirements for its discharges in the County of Los
Angeles and the County of Ventura. The waste discharge requirements to be
issued to Caltrans will be consistent with this Order.

,~ 3 07/05/96
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2.    Discharges Outside Permlttees’ Boundaries

There are areas outside the geographical boundaries of the Permittees
into receiving water bodies in the permitted area. These areas include the
following:

About 34 square miles of unincorporated areas in Venture County drain
into Malibu Creek, thence to Santa Mortice Bay. The County of Venture
is a PermRtee to Order No. 90-079. W~h the issuance of ¯ permit for
discharges of storm water from the MS4 in the County of Venture (Order
No. 94.082, NPDES No. CAS063339), the County of Venture has
requested dated April 6, 1996) that this area be covered under the(letter
Venture Permit. The request stated that the County of Venture when
implementing its storm water programs will, to the maximum extent
practicable, achieveconsistency with the permit for Los Angeles County
for the area in question.

b. About nine square miles of the City of Thousand Oaks also drain into
Santa Monica Bay. The City Thousand Oak~Malibu Creek, thenceto

initially opted to apply for an individual permit for the area that drains into
Malibu Creek, instead of becoming a Permittee to Order No. 90-079. W~th
the issuance of waste discharge requirements for discharges of storm
water and urban nJnoff for the County of Venture, the City of Thousand
Oaks elected to be a Permittee to the Venture permit including the areas
which drains into Malibu Creek. The City of Thousand Oaks will ensure
that its storm water management program for the portion that drains into
Los Angeles County is consistent with requirements of the permit for Los
Angeles County.

C. About 86 square miles of areas in Orange County drain into Coyote
Creek, thence into the San Gabriel River. This Regional Board will
coordinate with the Santa Aria Regional Board so that storm water
management for the areas in Orange County that drains Intoprograms
Coyote Creek are consistent with the requirements of the permit.

3. Permittees Discharging Into Santa Clara River

The City of Santa Clarita and some unincorporated areas of Los Angeles County
drain into the Santa Clara River Watershed. The lower portion of the watershed
is located in Ventura County and is regulated under the Ventura County permit.
Successful management of the entire watershed needs coordination among the
City of Santa Clarita, the County of Los Angeles, and Venture County in
developing and implementJng the storm water management plan for the waterahed.

4 07105196
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¯ Santa Mcnlca Bay
¯ Malibu Creek
¯ Ballona Creek
¯ Los Angeles River/Long Beach Harbor
¯ San Gabriel River/Long Beach Harbor
¯ Dominguez Channel/Los Angeles Harbor
¯ San Pedro Bay
¯ Santa Clara River

A.

The Regional Board adopted an updated Water Quality Control Plan (Basin Plan) for the
Los Angeles Region, Water Quality Control Plan, Los Angeles Region: Basin Plan for ~a
Coastal Watersheds of Los Angeles and Venture Counties, California Regional Water
Quality Control Board, Los Angeles Region, (1994). The Basin Plan specifies the beneficial
uses of receiving waters and contains both narrative and numerical water quality objectives
for the receiving waters in the County of Los Angeles.

Protected beneficial uses of water bodies in the County of Los Angeles Include: municipal
and domestic supply, agricultural supply, industrial service supply, industrial process
supply, ground water recharge, freshwater replenishment, navigation, hydropower
generation, water contact recreation, non-contact water recreation, ocean commercial and
sport fishing, warm freshwater habitat, cold freshwater habitat, preservation of Areas of
Special Biological Significance, saline water habitat, wildlife habitat, preservation of rare
and endangered species, marine habitat, fish migration, fish spawning, and shellfish
harvesting.

B, Condition of the Recelvln_~ Wattm

Water Quality Assessments conducted by the Regional Board identified impairment of a
number of water bodies in Los A~geles County, Water Quality Assessment 1996, Regional
Water Quality Control Board, Los Angeles Region (1996). The beneficial uses of certain
of these water bodies are either impaired or threatened to be impaired. Pollutants found
causing impairment include: heavy metals, coliform, enteric viruses, .pesticides, nutrients,
polycyclic aromatic hydrocarbons, polychlorinated biphenyls, organic solvents, sediments,
trash, debris, algae, scum, and odor.

An epidemiological study conducted during the summer Ofcaused1995 for the SMBRPnear
demonstrated that there is an increased risk of acute illnesses by swimming
flowing storm drain outlets in Santa Monica Bay, An Epidemiological Study of Possible
Adverse Hea/th Effects of Swimming in Santa Monica Bay, SMBRP, (1996).
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Previous investig~ons conducted for the SMBRP showed pathogens were detected in
summer runoff at four storm drain locations. Pathogens end Indicators in Storm Drains
w~in the Santa Mortice Bay Watershed, SMBRP, (1992); Storm Drains as a Source of
Surf Zone Bacterial Indicators and Human Enteric Viruses to Santa Monica Bay, SMBRP
(1991), An Assessment of Inputs of Fecal Indicator Om~n/sms and Human Enteric Viruses
from Two Santa Monica Storm Drains, SMBRP, (19~)0). Possible sources of human
pathogen contamination include pet and I~vestock feces, illicit sewer connections to the
storm drains, leaking sewer lines, maifun~oning septic systems, improper waste disposal
by recreational vehicles, campers or Uansients. Additional potential soumes of human
pathogens in nearshore waters include sewage overflows into storm drains, small boats
waste discharges, and bathers themselves.

For areas in Los Angeles County with similar land-use charactedstica and/or urban activity
to Santa Monica Bay water~heds, the resu~ of SMBRP studies are transferable. The
National Urban Runoff Program (NURP) monitored storm water from 28 cities across the
U.S., and did not identify statistically significant regional differences in toxicants found in
storm water or their concentrations, Results of the Nationwide Urban Runoff Program,
Executive Summary, USEPA, (1983). Storm water contamination in the Southern
California Bight, which includes the Los Ar~geles Region, has been iden~ed as a
regionwide issue by the National Research Council, Monitoring Southern California’s
Coastal Waters, National Research Council, (1990);

The Regional Board therefore considers storm water and urban runoff discharges to be
significant of pollutants that may be causing, threatening to cause, or contributingsources
to the impairment of the water quality and beneficial uses of the receiving water bodies in
Los Angeles County, and as such need to be regulated.

IV. PERMIT REQUIREMENTS

A. Authorized Dlscham_es and Discham_e Prohlbltion~

This permit authorizes discharges from municipal separate storm sewers by the Permittses
to the waters of the State.

Since municipal separate storm sewers can’y storm water and other flows, this permit
,utho=es the discharge of storm water commingled w~th other urban runoff ,pacified in
this permit. IndusVial process wastewater and non-process wastewater are non-storm
water discharges and cannot be authorized under this permit because of the requirement
in Section 402(p)(3)(B)(ii) of the federal Clean Water Act that municipal permits are to
prohibit non-storm water discharges to the MS4. However, such discharges to MS4 can
be authorized if they receive an NPDES permit other than this ston’nwater permits. All
other non-stormwater discharges are addressed in the Storm Water Management Program V

II~’~(SWMP) to detect and eliminate illicit discharges and improper disposal as required under
Pa~t 2.11. of this permit.
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by this permit, provided they obtained coverage under the State Board’s general NPDES ’ ~7’ "~"
permit. For further explanation of the reasons for the separate permit requirements, see
the preamble to the amendments to 40 CFR parts 122, 123, and 124 published in the
Federal Register, Friday, November 16, 1990.

B. Recelvina Water Limitations

The fundamental objective of the CWA is to protect, maintain, or restore existing or ~ "/
potential beneficial uses of receiving waters as evaluated in 1972. Narrative and numerical
criteria were developed to achieve this goal, are considered necessary by the USEPA to
meet the statutory requirements of the CWA Section 303(c)(2)(A), and are to be applied .,~
to all NPDES permits including those for storm water discharges.

Also, California Water Code (CWC) Section 13263(a) requires that waste discharge
requirements issued by Regional Boards shall implement any relevant water quality control
plans that have been adopted, shall take into consideration the beneficial uses to be
protected, the water quality objectives reasonably required for that purpose, other waste
discharges, and the need to prevent nuisance.

¯ The intent of this Order is to attain and protect the beneficial uses of receiving waters in
;’- the County of Los Angeles. To meet the receiving water limitations, this Order requires

the implementation of BMPs to reduce pollutants in storm water to the maximum extent
practicable with a monitoring program to assess compliance. J~ U
The Regional Board recognizes the challenges unique to regulating storm water discharges ’I~T
through municipal storm sewer systems, including intermittent and variable nature of
discharges, difficulties in monitoring, and limited physical control over the discharge, will
require adequate time to implement and evaluate the effectiveness of best management
practices required in this Order and to determine whether they will adequately protect the
receiving water.

C. Storm Water Mana_oement Pro_oram Reauirements

As a functional equivalent of meeting the receiving water limitations, the permittees are
required to implement a comprehensive pollution prevention and management programs.
As required by CWA Section 402(p)(3)(B), the SWMP must include controls necessary to
reduce the discharge of pollutants from the MS4 to the Maximum Extent Prac0cable

1(MEP). Controls required under the SWMP consist of a combination of best management
practices, control techniques, system design and engineering methods. The vadous
components of the SWMP, taken as a whole (rather than individually), ere expected to be ~’’T
sufficient to meet this standard and attain the objectives of the Basin P~an. The Perm~ees
may be required to update the SWMP periodically to ensure conformance with the statutory
requirements of CWA Section 402(p)(3)(B).

,~ 7 07/05/96
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Specifically, the Permittaes am required to develop end implement program/ in the
following areas which were based on the requirements of 40 CFR Part 122:26:

1. Illi~ connections end ,licit discharges
2. Development planning end construction;
3. Public agency activities;
4. Public information end perticipation; end

The development end implementation of these requirements am scheduled over a Pedod
of thirty six months. Monitoring requlmments will be performed by Los Angeles County.

The requirements of Section 6217(g) of the Coastal Zone Act Reauthorization Amendments
of 1990 (CZARA) were also considered in this permit. CZARA requires coastal states with -.-
approved �oastal zone management programs to address nonpolnt pollution impacting or

Dthreatening coastal water quality. Pursuant to CZARA, USEPA issued Guidance
Specifying Management Measures For Sources of Nonpoint Pollution In Coastal Watet=,

:~: .....

Document No. EPA.840-B-92-002, USEPA (1993). This permit provides functional .~.~equivalence to CZARA in the area of urban runoff.

I
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LOS ANGELES REGION

ORDER NO. ~

MUNICIP~ STORM WATER AND URBAN RUNOFF DlSC~GES
~THIN THE COU~ OF LOS ~GE~S

~e Cal~0mia Regional Water Qual~ ~n~l Boa~, Los ~gele= Region ~emtnaffer mfe~d
to as ~e Regional Boa~), ~nd=:

Existino Pe~it and ReDo~ of Waste Discham~

County of Los Angeles and 85 in~o~ted ~ie= ~hin ~e Coun~ of Los ~gele=1. The
(see A~achment A, List of PeeWees), hemina~er mfe~d to as PeeWee=, di=¢ha~e or
~ntdb~e to discha~es of sto~ ~ter and u~an ~noff from municipal separate =to~
sewer systems (MS4s), also ~lled =to~ d~in systems, and water ~umes w~hln the
County of Los Angeles into m~iving wate~ of the Los Angeles Basin under ~un~de
waste discharge requirements ~ntained in O~er No. G0~79 adopted by ~ts Regional
Board on June 18, 1990. That O~er also =e~es as a National Poll~ant Disease
Elimination System (NPDES) pe~it (CA00616~).

2. On December 21, 1994, the Perigees subm~ed a Rep0~ of Waste Discha~e (RO~)
as an application for re-issuan~ of waste discha~e mqui~ments and a NPDES pe~R.

Nature of Discharoes and Sources of Poll~ant~

land uses in all the hydrologic drainage basins ~at disease into water bodiea In Los
Angeles County. The quality and quant~y of ~ese ~is~arges va~ ~nside~bly and am
affe=ed by the hydrology, geology, and land use ~am=edsti~- of ~e watemheds;
aeasonal weather pa~ems; and ~quency and duration of =to~ even~.

4. Studies have sho~ that Ito~ water ~noff ~m u~an and industrial areas ~pl~lly
~ntains the same general ~pes of poll~ants ~at =~ often found in wastewater in
industrial discha~es. Poll~ants ~mmonly found In Ito~ water ~noff Include hea~
metals, pesticides, he.icicles, and synthetic o~anic ~mpounds such as ~els, waste oils,
solvents, lubd~nts, and grease, Surface Runoff to ~e So~em California Bight and
Cha~cteHs~cs of Effiuen~ ~m ~rg= Municipal W=stewater T~a~ent Faclli~es in
1990 and 1991, SCCWRP Annual Repo~ 19S0.1S91 and lS~1-1992 (1993); Pi~ and
Field, Hazardous and Toxic Wastes Associsted wi~ U~an Sto~ Wafer Runoff, In

1 710~

R0028458



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX CAS614001

Pr°caedinf’I’ °fthe Slxte’nth Annual RREL Hazard°us Waste Reducti°n 8ymp°slum, I E
EPA 600-9-90-037 (1990); Storm Runoff in Los Ananias end Venfurs Counties, Final
Report, California Regional Water Quality Control board, Los Angeles Region, (1988).

These compounds can have damaging effects on both human health and aquatic
ecosystems. In addition to pollutants, the high volumes of storm water discharged from
MS4s in areas of rapid urbanization have had significant impacts on aquatic ecosystems
due to physical modifications such as bank erosion and widening of channels, ~
Fundamentals of Urban Storm Water Managemen{ Terrene InaUtufe. and USEPA,
(1994); Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications
for Discharges from Municipal Separate Storm Sewer Systems, USEPA, Document No.
EPA 833-B-92-002, (1992).

5. ~ Water Quality Assessments conducted by the Regional Board Identified
impairment of a number of water bodies in Los Angeles County, Water Quaflty
Ass..sm.nt f.,,, R.glon.l W.ter Qu.lity Control Bo.rd, Lo. Ang.,.. R.glon (1,,,).
The beneficial uses of there certain water bodies specifically identified In these
assessments are either impaired or threatened to be impaired. Pollutants found causing
impairment include: heavy metals, coliform, entedc viruses, pesticides, nutrients, polycyclic
aromatic hydrocarbons, polychlodnated biphenyis, organic solvents, sediments, trash,
debris, algae, scum, and odor.

6. An epidemiological study conducted dudng the summer of 1995 for the SMBRP
demonstrated that there is an increased risk of acute illnesses caused by swimming near
flowing storm drain outlets in Santa Monaco Bay, An Epidemiologlcal Study of Possible
Adverse Health Effects of Swimming in Santa Monies Bay, SMBRP, (lg96).

Previous investigations conducted for the SMBRP showed pathogens were detected in
sur~mer runoff at four storm drain locations, Pathogens and Indicators in Storm Drains
within the :)ants Monies Bey Watershed, SI~BRP, (19S2); Storm Drains aa a Source
of Surf Zone Bacterial Inclicstors and Human Enteric Viruses to Santa Monies Bay,
S MBRP (1991), An Assessment of Input~ of Fecal Indicator Organisms and Human
Enteric Viruses from Two Santa Monica Storm Drains, SMBRP, (1990).

~ Possible sources of pothogen contamination include pet and livestock feces, Illicit
sewer connections to the storm drains, leaking sewer lines, malfunctioning septic systems,
improper waste disposal by recreational vehicles, campers or transients.- Additional
potential sources of human pathogens in near~hore waters include sewage overflows into
storm drains, small boats waste discharges, and bathers themselves.

’~ " ; "" "~;"" ;’::.’-" ’~""" -,’- .... "
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7. The Regional Board therefore consider= storm waterlurban runoff discharges to be
significant sources of pollutants that
contributing to the impairment of the water qual~ end beneficial uses of the receiving

Covereoe and Exemotlons

,~_~- 8. The requirements in this Order �over all areas within the boundaries of the cities as well
. -- " ms unincorporated areas In Los Angeles County within the jurisdiction of the Los Angeles

Regional Board except the City of Avalon. The Permittees serve
million (1990 Census of Population and Housing, Bureau of the Census, U.S. Department
of Commerce, (1992)) in an area of approximately 3,100 aquare miles. Attachment B
ahows the map of the permitted area in Los Angeles County.

g. Federal, state, e~ regional or local entities within the Permittaes’ boundaries or in
jurisdictions outside the County of Los Angeles, and not currently named in this Order, may
operate storm drain facilities and/or discharge storm water to the storm drains and
watercourses covered by this Order. The Permittees may lack legal jurisdiction over these
entities under state and federal constitutions. Consequently, the Regional Board
recognizes that the Permittees will not be held responsible for such facilities andlor
discharges.

For those entities within the Permittees’ boundaries, the Regional Board may �onsider to
designate them as Permittees under this Order or issue separate NPDES permits
consistent with this Order. The California Department of Transportation (Caltrans),
currently a Co-Permittee to Order No. 90-079, submitted an ROWD on July 3, 1995, for
separate waste discharge requirements for its discharges in the County of Los Angeles and
the County of Venture. The waste discharge requirements to be issued to Caltrans will be
�onsistent with this Order.

-10. Sources of discharges into receiving water= in the County of Los Angeles but in
jurisdictions outside its boundary include the following:

a. About 34 square miles of unincorporated areas in Venture County drain into Malibu
Creek, thence to Santa Monica

b. About g square miles of the City of Thousand Oaks also drain into Malibu Creek,
thence to Santa Monica B.y, .nd

�. About 86 square miles of areas in Orange County drain into Coyote Creek, thence
into the San Gabdel River Water=heal in the County of Los Angeles.

The Regional Board will insure that storm water management p~’ograms for the areas in
Venture County and the. City ofThousand Oaks that drain into Santa Monica Bay are

W 3 7105/~6
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�onsistent w~h the requirements of this Order:. The Regional Board will coordinate with the
8ante Ans Regional Board ao that storm water management programs for the areas in
Orange County that drain into Coyote Creek er~ consistent with the mquireqlenta of this
Order.

11. The C~ of Santa Clar~a and some uninceq~oreted areas of Los Angeles County drain into
the Santa Clare River Watershed, the portion of which that is located in Venture County
b regulated under the municipal storm water NPDE$ permit for the County of Venture
(Order No. 94-082, CAS063339). Successful management ©fthe entire watershed needs
�oordinatio among the City of Santa Cladta, the County of Los Angeles, and Venture
County in developing and implementing the storm water management plan for the
watershed.

12. Certain pollutants present ln storm water and/or urban runoff may be contributed by
activities which the Permitteea cannot control. Examples of such pollutants and
their respective sources are: polycyclic aromatic hydrocarbons which are products
of internal �ombuaion engine operetJon, nitrates from atmospheric deposition, lead
from leaded fuels, copper from brake pad wear, zinc from tire wear and naturell-
occuring minerals from local geology. However, Permittees r~n Implement measures
to minimize entry of these pollutants into storm water.

Bases of Waste l:)ischaroe Reouirements

Federal Statutes and Reaulations
13
4~. Section 402(p) of the federal Clean Water Act (CWA), as amended by the Water Ouslity

Act of 1987, requires NPDES permits for storm water discharges from MS4s to waters of
the United States. Section 402(p)(3)(B) requires that permits for MS4s: ..... "(i) may be
issued on a system-or iurisdictionowide basis; (ii) shall include a requirement t.o effectively
prohibit non-storm water discharges into the storm sewers; and (iii) shall require controls
to reduce the discharge of pollutants to the maximum extent practicable, including
management practices, control techniques and system, design and engineering methods,
and such other provisions as the Administrator or the State determines appropriate for the
control of such pollutants."

14
4~. On November 16, 1990, pursuant to Section 402(p) of the CWA, the USEPA promulgated

40 Code of Federal Regulations (CFR) Part 122.26 which established requirements for
storm water discharges under the NPDES program. The regulations recognize that certain
categories of non-storm water discharges may not be prohibited if they have been
d̄etermined to be not $ign~cant sources of pollutants.

16
~ Section 6217(g) of the Coastal Zone Act Reauthodzation Amendments of 1990 (CZARA)

requires coastal states with approved coastal zone management programs to address
non-point pollution impacting or threatening coastal water quality. As required by CZARA,

4 7105/96

R0028461



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX                                               C~$614001

USEPA issued Guidance Specifying Management Measures For Sources of Non-point
Po/lution In Coastal Waters, Document No. EPA-840-B-92-002, (1993)). The guidance
focuses on five major categories of non-point aources that impair or threaten �oastal watera
nationally: (a) agricultural runoff; (b) ailvicultural runoff; (c) urban runoff
developing and developed areas); (d) marinas and recreational boating; and (e)
hydromodificetion. This Order Includes management measures for pollution f~om urban
runoff and marinas, thus, it provides the functional equivalence for compliance with CZARA
in these two areas.

State Statutes and Permits

¯ 4~. To facilitate �ompliance with federal regulations, in 1992 the S~ate Water Resources
Control Board (State Board) issued two statewide general NPDES permits: one for storm
water from industrial sites [NPDES No. CAS000001, General Industrial Activities Storm
Water Permit (GIASP)] and the other for storm water from �onstruction sites [NPDES No.
CAS000002, General Construction Activity Storm Water Permit (GCASP)]. "Industrial
Activities", as defined in 40 CFR § 122.26(b)(14)(i) through (xi), and �onstruction activities
with a disturbed area of five acres or more are required to obtain individual NPDES permits
for storm water discharges, or be �overed by these Itatewide general perm~ by
completing and filing a Notice of Intent with the State Board.

P, ~ ~.~_ ....
_" ........... - .............. :. ,..~.    ... .

......... ’ ........................." ...........
’-’-’;: ......

::’:: ......":-’

.-......,e~ee .........

::’! .......................................... ¯ .... ~ .........
r ............~...,..r.;.., ......� :-’:C!’.’I.." "’ ""~’,- ¯ .... , ,,;

17. " % ................ " .................
~ California Water Code (CWC) Section 13263(a) requires that waste discharge requirements

issued by Regional Boards shall implement an>, relevant water qualily control plans that
have been adopted, shall take into consideration the beneficial uses to be protected, the
water quality objectives reasonably required for that purpose, other waste discharges, and
the need to prevent nuisance.

Reoional Board Water Quality Control P;ans and Policies

4~. The Regional Board adopted an updated Water Quality Control Plan (Basin Plan) for the
Los Angeles Region on June 13, 1994, Water Quafity Control Pian, Los Angeles

5
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Region: Besin Plan for ~he Coest~l Watersheds of Los Angeles ,nd Venture
Counties, California Replonal Water Quality Control Board, L~ Angeles Region,
(t994). The Basin PJan, which is Incorporated In this Order by reference, specifies the
beneficial uses of receiving waters and contains both narrative end numerical water quality
objectives for the mcek, ing waters in the County of Los Angeles,

.-~.._. _k_..._.r.,_:! ..::_..: ..e .., ,-..,~    s ,~... __,_,.,.. -. __.._ ....
~._._.._ ..................,- .......... ; _. :;._._-: ___!_....,.. .... r,....~ ...,,    . ....

;~. This Regional Board has implemented I Watershed Management Approach to address
water quality protection in the region, The obiective of the Watershed Management
Approach is to provide ¯ comprehensive end integrated strategy towards water resource
protection, enhancement, and restoration while balancing ~conomi¢ Ind environmental
impacts within a hydrologically defined drainage basin or watershed. It emphasizes
cooperative relationships between regulatory agencies, the regulated community,
environmental groups, end other stakeholders in the watershed to achieve the greatest
environmental improvements with the resources available.

20
2-~ To implement the Watershed Management Approach, es-well as facil~ate compliance wi~h

this Order, the County of Los Angeles is divided into six Watershed Management Areas
(WMAs) ,s follows:

a. Malibu Creek and Rural Santa Monica Bay WMA
b. Ballona Creek end Urban Santa Monica Bay WMA
�. Los Angeles River WMA
d. San Gabriel River WMA
e. Dominguez Channel/Los Angeles Harbor WMA
f. Santa Clare River WMA

~ The SMBRP devetoped a Bay Restoration Plan to serve as a blueprint for Santa Monica
Bay’s recovery, The Santa Monica Bay Restoration Plan, SMBRP, (ISS4). The Plan
recommends actions that the Regional Board should integrate into the storm water permit
and provides guidance to the. Regional Board for the development of a etrong,
environmentally-sound storm water program.

6 7105/96
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~. ~. ~.,o.., ,o.~ ¯ ~...,or=.= .=,o,~ ,. =. ~. ...,.. ..0,0.
=tatewide general permits, described tn Finding 15, which regulate discharges from
industrial fadlit~es and construction sites, and all NPDE$ storm water and no~ztorm water
perm~tssuedbytheRegionalBoard ~, ........ , .... ~,,.,,,~ ,,., ,

-’: " :"’!"::: -’:; !:"~;:ff !" :~: ~’-’.’-’:-~!~!-~.’- -’f "-~.: P:..’~..!.".:’-=. These Industrial and�onstruction sites are also regulated under local laws end regulations.

.......... _..::!: ....23 .... " ........ ~°’; " "~ "%"
The ROWD submitted by the Permittees Includes: "

a. Summary of Best Management Practices (BMP) implemented;
b. Storm water management plans for the six WMAs;
c. Countywide evaluation of existing storm water quality data;
d. Monitoring Program.

The ROWe served as partial basis for the development of the Storm Water Management
Program (SWMP) requirements of this Order.

,-, 24
t \ ~ A USEPA review of activities conducted by the automotive service sector Indicates that

automotive service facilities present a significant potential for the discharge of pollutants
in storm water ........ ,. ......... . ...... ,....., ..o.,....,_..., ...~... , ,..~.., .~ ,
="’" ’ .....’; .......... =" ~:’;;:’~:----~’- "-’:’-’"-’-"-" ..........: .....-" ;;:;: ....
Diachar es .........................

#~" ~=orm water

u.,, ,, ,, o, =.

Studies Indicate that faclllUea with paved surfaces subject to frequent motor
vehicular traffic (such as parking lots end retail gasoline ataUone), or faciliUea which
perform vehicle repair, maintenance, or fueling (such as retail gasoline ouUets with
service bays) are potential sources of pollutants of concern In storm water. Pitt et
el., Urban Storm Water Toxic Pollutants: Assessment, Sources, end Treatability,
Water Environment Rex., 67, 260 (1995); Results of Retail Gas Outlet and CommercM!
Parking Lot Storm Water Runoff Study, Western States Petroleum AeaoclaUon and
American Petroleum Institute, (1994); AcUon Plan DemonstraUon Project,
Demonstration of Gasoline Fueling StaUon Best Management PracUcea, Final Report,

7                         7/0s~
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Coun~ of 8stamenS, (10~3).

8~dles also suggest ~at ~e Implemen~Uon of best management p~cUces can
reduce s~ ~ter poll~n~ ~om ~ese ~s of ~�lliUes, S~ Water Best
Man~pement Pm�~cM ~r ReMil Gasoline O~e~, Wes~m 8~s PeBoleum
~s~Uon, (1995); and Guidance Specking k;anagement Measu~ ~r

~ ~fNonpolnt PeliCan In C~as~l Water, Document No. EPA ~0~-92~02, (t992).

26. A ~vlew of Indus~al ~s~/pm~a~ent records In Los Angeles Coun~ cn Illicit
dis¢hlrges Indicate ~at lutomoUve se~ice ~�lliUes, and food sewice
someUmes discharge polluted ~sh~m ~ ~e MS4. The poli~n~ ~f �oncern In
such washwate~ include food waste, oll and grease, and ~xlc chemicals. ~er
sto~ water/indus~ial was~ programs in California have mpo~d similar
obse~aUons.

able,ires and Reoul~ments of this

27. The obJecUve of ~is Order is ~ protect ~e beneficial uses of ~¢eiving
Los Angeles Count. To meet ~il objecUve, ~is Order requires implemen~Uon of
BMP’I Intended ~ reduce pollu~n~ In sto~ water and urban ~noff such
ulUmately ~eir discharge will nel~er cause violaUonl ~f water quall~
create ¢~ndiUons ~f nulssance in receiving

......... = ...................................

28. The Regional Board mcogn~el ~e challenges unique ~ mgulaUng
discharges ~rough municipal sto~ sewer systems, including In~l~nt and
variable nature of discharges, difficulUes in monitoring, and liml~d physical �on~l
over ~e discharge, will require adequa~ Ume ~ implement and evalua~
effectiveness of best management pracUces required In ~is Order and to decline
whether ~ey will adequa~ly protect ~e receiving wa~r.

8 7/05~ "
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__: ,_._-._ .! .... ::.    ¯

’..;,~:,

-_         --m.!.’.’_’!,, ~ .... -~-’-"’!" -’~’-~-’--"--: .... ::!’! .... ~";:’-"" "!:"!’:’! .... -" ..... : ::-"-’~"!"

:- ’ "; -- lh~k-~;.;
19                                              "
~ This Order designates the County of LOs Angeles as the Pdndpal Permlttee. The Pdncipol

Permittee will coordinate and facilitate activities necessary to comply with the requirements

30
of this Order, but is not responsible for insuring compliance of any individual permittee.

34-, Each Permittee is only responsible for the implementation of the appropriate storm water
management program developed pursuant to the requirements of this Order, and not for
the implementation of the provisions applicable to the Principal Permittee or other
Permittees. Each A Permittee is required to comply ~med only-te~ with the
requirements of this Order applicable to discharges whic h odginatei~g from places within

,, its boundaries over which, ;.- .%-,.:!.-:_ , ,. ....-- ~ ’~ .: ..... has authority t~ enforce the
requirements of this Order..~:_;._.~:,._-,~. -^-,.,,,

~ In the ROVe), the Permittees proposed the formation of ¯ countywide Executive Advisory
Committee (EAC), and a Watershed Management Committee (WMC) for each of the
WMAs. The EAC and the six WMCs are now functional.

The EAC’s main role is to facilitate Programs within each watershed end to enhance
consistency among all of the programs. Similar to the Principal Permittee, the EAC are not
responsible for insuring compliance of any individual permittee with the requirements of this
Order.

The WMCs, as required in this O~der, will provide the leadership framework to facilitate
development of the Watershed Management Area Plans and foster cooperation among
Permitteas.                " "

~ The USEPA issued a guidance manual for submittal of a Part II application for MS4s.Guidance Manual for the Preparation of Part of the NPDES Applications for Discharges
from Municipal Separate Storm Sewer System$, EPA Document No. 833-B-92.002, (1992).The manual describes the �omponents of a municipal storm water program that will meet
the requirements of 40 CFR Part 122.26.

33                                                                      .
~ The SVVMP required in this Order ~uilds upon the foundation established in Order No. 90-

079, consists of the components recommended in the USEPA Guidance manual, and was
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developed with the =operation of representatives from the regulated �ommunity and
environmental groups. The SWMP Includes requirements w~th compliance dates to provide
specificity end certainty of expectations. It else includes provisions that promote
customized initiatives, both on a countywide and watershed basis, in developing end
implementing �ost-effective measures to mlnimLze discharge of pollutants to the rocei~,’ing
water. The various components of the SWMP, taken as ¯ whole rather than individually,
are expected to reduce pollutants tn storm water end urban runoff to the maximum extent
practicable.

&6, The main focus of the SWMP is pollution prevention through education, public outreach,
I;lanning, and implementation of BMPs. Successful implementation of the provisions of the
SWMP will require cooperation end coordination of all public agencies in each Permittees’
organization, among Permittees, end the regulated community. To minimize cost, the
Pare/trees ere encouraged to utilize their existing organizational framework to implement
the various activities required In this Order.

3~. As required in Order No. 90079 and pursuant to 40 CFR. Part 122.26(d112)(i), this Order
requires Permittees to demonstrate that they possess the legal authority to implement and
enforce the storm water programs within their respective jurisdiction.

If Permittees decide
that the legal authority would be through ordinances, Permittees ere encouraged to develop
a model ordinance for them to adopt to minimize cost end promote countywide consistency.

Th. Permlttee. ,re .ncoureged to .ntar Into Intar, g.ncy or intsrJurlsdlctlon,I
agreements or other means to control the discharge of pollutants from one portion
of the MS4 to another portion of the MS4.

~ Order 90-079 required the development and implementation of BMPs to minimize pollutants
in storm water. In 1993, the Regional Board approved 13 baseline BMP$ to facilitate the
implementation of countywide minimum requirements, to encourage "countywide
consistency, and provide ¯ minimum measure of progress. These BMPs were selected
from Permittees’ MS4 programs. Twelve of these 13 BMPs have been Incorporated into
this Order. e) Catch basin labeling; b) Public illicit discharges reporling; �) Construction
storm water ordinance; d) Public education end outreach; e) Catch basin cleanout;
Roadside trash receptacles; g) Street sweeping; h) Proper disposal of litter, lawn clippings,
pet feces; i) Removal of dirt, rubbish and debris at homes end businesses; j) Oil, glass, end
plastics recycling; k) Proper disposal of household hazardous wastes; and I) Proper water
use end conservation. The thirteenth BMP (inspections of vehicle repair shops, vehicle
body shops, vehicle parts end accessories, gasoline stations, and restaurants) has been
changed to educational site visits.                        ¯

,3&, Each Permittee owns Ind operates facilities °’~    "’" ;"* ......... :." "- ........... :’:.~’..--_:t¢ .....
* "-";";°;^" within its jurisdiction that may impact storm water quality.

Each Permittee, under this Order is required to implement BMPs to reduce pollutant

10 7105196
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discharges frorn these e~ttJea end/or facil~es.

&~. This Order provides the flexibJl~ for the Permittees to petition the Regional Board
Executive officer to subsMute a BMP or requirement under the SV~,IP with an alternative
BMP, ff they can provide Information end documentation on the effectiveness of the
alternative, equal to or greater than the preached BMP in meeting the obje~ves of this
Order.

39. Thl$ ordercontemplates that the Permltteaa am r~sponslbla for oonaldarlng potential
stormwater Impacts when maklng planning declslona. However, nalther thls order
nor any of Its requlremante ere Intended t~ reatrlct or control local land use daclslon
making euthorlty.

................. ....................

40
¯ 4-~ The Regional Board will provide the Principal Permitlee with an updated list of NPDES

permits on a quarterly basis through the Regional Board’s electronic bulletin board which
may be accessed, at (213)266-7663. or other available methods, for use by each Permittea

41
to identify permitted sources of active non-storm water discharges into the MS4.

4~. This action to adopt and Issue waste discharge requirements and a NPDES permit is
exempt from the provisions of the Califomia Environmental Quality Act; Chapter 3
(commencing with Section 21100) of Division 13 of the Public Resources Code in
accordance with Section 13389 of the California Water Code.

Public Proce~.~                 ¯

4,3, The Regional Board will notify interested agencies and interested persons of the availability
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reports, plans, and/or achedules of .implementation aubmitted pursuant to the
requirements of this Order. The Regional Board will �onsider �omment= prior to taking
any action on the submitted documents as provided for in this Order.

44. This Order may be modified or alternatively revoked or reissued pdor to its expiration date,in accordance with the procedural requirements of the federal NPDES program, and the

ofCalif’°miawaste dischargeWater Coderequirements.and Title 23 of the California Code of Regulations for the bsuance

4~. The Regional Board staff solicited comments on eady drafts of this Order from Parmittees,
interested agencies, and interested persons. In addition, Regional Board staff met with
representatives from Permit’tees, business associations, environmental groups, and other
interested persons to discuss permit requirements and attempt to resolve ¢dtical issues.
Regional Board staff also solicited feedback from the SMBRP Oversight Committee on
early drafts of the Order, and attended Permittee watershed meetings, made presentations
to government officials, and conducted and/or participated in public workshops to hear
�oncerns.

The Regional Board has notified Permittees, interested agencies, and interested persona of its
intent to prescribe waste discharge requirements and an MS4 NPDES permit for storm water
discharges and has provided them with an opportunity for a public hearing and an opportunity
to submit their written views and recommendations.

The Board, in a public hearing, heard and considered all comments pertaining to the tentative
waste d!scharge requirements. This order shall serve as ¯ National Pollutant Discharge
Elimination System (NPDES) Permit pursuant to Section 402 of the federal Clean Water Act, or
amendments thereto, and shall take effect at the end of 15 days from the date of its adoption,
provided the RegionalAdministrator of the U.S. Environmental Protection Agency, Region IX, has
no objections.

IT IS HEREBY ORDERED that the County of Los Angeles and the Cities of Agoura Hills,
Alhambra, Arcadia, Artesia, Azusa, Baldwin Park, Bell, Bellflower, Bell Gardens, Bevedy Hills,
Bradbury, Burbank, Calabasas, Carson, Cerfitos, Claremont, Commerce, Compton, Covina,
Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo, Gardena, Glendale,
Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills, Huntington Park,
Industry, Inglewood, Irwindale, La Canada Flintrldge, La Habra Heights, Lekewood, La Mirada,
La Puente, La Veme, Lawnda~e, Lomita, Long Beach, LosAngeles, Lynwood, Malibu, Manhattan
Beach, Maywood, Monrovia, Montebello, Monterey Park, Norwalk, Pal~s Verdes Estates,
Paramount, Pasadena, Pico Rivera, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling
Hills, Rolling Hills Estates, Rosemead, San Dimes, San Femando, San Gabriel, San Merino,
Santa Clarita, Santa Fe Springs, Santa Monica, Sierra Madre, Signal Hill, South El Monte, South
Gate, South Pasadena, Temple City, Torrance, Vernon, Walnut, West Covina, West Hollywood,
Westlake Village, and Whittier, in order to meet the provisions contained in Division 7 of the
California Water Code and regulations adopted thereunder, and the provisions of the Clean

12
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Water Act, as ¯mended, and regulations end guidelines adopted thereunder, shall �omply with
the following for th..re., within their boundaries .nd subject to their regul.tory jud.dictJon, In E
the County of Los Angeles..                                     ,

~~ I. Dllchlrge Prohibition I
Each PermRtee shall, within its Jurisdiction, effectively prohibit non-ltorm water

S
discharges into the municipal separate storm sewer system (MS4) Ind watercourses,
except where such.discharges are:

A. In �ompliance with a separate individual or general NPDES permit; or        E."

B. Identified end in compliance with Part 2, Item II,C (Illicit Connections/ DDischarges: Non-storm Water Discharges), of this Order;, or

C. Discharges originating from federal, state or other facilities whi¢h the ~ ti ....
, ,) is preempted from regulating. ’

~’ ~) Compliance with this Order through timely development and implementation of
Uprograms described herein shall constitute compliance with this prohibition. "

II. Receiving Water Limitations                                         E

U
"" ""’-’~ ~;; The water quality objectives and waterquality standards applicable to receiving waters in Los Angeles County contained in "

the Basin PJan (Water Quality Control Plan, Los Angeles Region: Basin Plan.for the

T
Coastal Watersheds of Los Angeles ancl Venture Counties, California Regional Water
Quality Control Board, Los Angeles Region, Monterey Park, 1994) and amendments
thereto, shall serve as receiving water limitations for discharges covered under

A
this Order. It is the purpose of this Order that the discharge of storm water, or
non-storm water, from a municipal separate storm sewer system (MS4) for
which a Permlttee Is responsible not cause nuisance, continuing or recurring

Timpairment of beneficial uses, or exceedances of water quality objectives In the

¯
VTimely and complete Implementation by ¯ Permlttee of the storm water

management programs prescribed In this Order shall saUsfy the requirements
~ ~""~’~of this section and �onstJtute compliance wl’th receiving water limitations.

However, if the Integrated Receiving Watera Impact Report required In this
E
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~
Order (SecUon ViI.D.) andlor other available Information show that discharges {)
authorized under this Order still .use or contribute to the impairment of the "~.
beneficial uses or exceedsnces of water quality obJecUves, Permlttees, as part
of their Report of Waste Discharge for the renewal of this Order, shall submit ~.~,
~vised storm water management programs that are watershed.spec!fic and will
increase the likelihood of proventing future sxceedances of water quality
objectives,

~ ,,, ......._ ......!.’. ,--,, .,. _.,. ~--.~ .~ ..
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Part 2. STORM WATER MANAGEMENT PROGRAM REQUIREMENTS

The ob.iect~,e of the Storm Water Management Prooram roquiraments prescribed in
this O~er is to reduce pollutants in discharges to ~me maximum extent practicable in
order to attain the water quality objective and protect the beneficial uses of receiving
waters in Los Angeles County. Each Permittee shall implement within its jurisdiction
the Storm Water Management Program requiraments of this Order and those of the
Countywide Storm Water Management Plan (CSWMP) or Watershed Management
Area Plan (WMAP) that will be developed pursuant to this Order.

The CSWMP is the unified plan �onsisting of programs developed under the Storm
Water Management Program Requirements of this Order.

The WMAP is the �omprehensive Implementation plan for a specific Watershed
Management Area (WMA) based on the requirements of this Order, the CSWMP, and
any other applicable actions that address pollutants of �on�am and other water
quality issues unique to that WMA toward the objective of reducing pollutants in
discharges to the maximum extent practicable. Upon approval by the Executive
omcar, the wi, aupersede the CSV P.

If there is any conflict or dtacrepancy between Information In the tables and the
narrative provisions of this Order, the narrative provisions prevail.

16
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I. Program "Management

Table 1 shows the summary of program management requirements and their
corresponding compliance dates.

Table I
Program Management Requirements and Compliance Datee

_ ’_--!_ _----_- ¯ ,, , .,,o

Requirement Permit Principal Permittees Compliance Date ForSection Permlttce (Mont~ from Ap@mv~l By""-°’*’-o, de,)
Submit ~.G~pleted I.A.8 ~ Upon �ompletion of E~ecutiveCSWMP ’

development of ,H Officer
~ograme

Develop ¯ WMAP for I.�.3.d ~ Within 180 deye prior F.xlcudv¯the WMA (through to expiration of Order OfficerWMCs) (pending the q:)provol
of the CSWMP by
Ex,cut~ve

Idini;;y additional SIC I.C.3.g N/A N/Agroups
(through
WMC:s)

P~eptre budget I.D.1 #’. 3summery form¯t Executive

Submit annual budget I.D.2 ~ so days after budgetsummary tO I~incip¯l F.xecutJvt

l~,~r,~eto leg¯l I.E.2 ~ 120 deye8uthorhy Executive

17                        7/05/96
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A. Resoonsibllities of Princioal Pe.rmitte9

The County of Los Angeles is hereby designated as the Principal Permittee, and
as such shall:

1. Coordinate permit activities among permitteea and sot as liaison between
Permittees and the Regional Board on general permit issues;

2. Provide personnel and ~cal resources for the development and’update
the CSWMP and WMAPa and component= thereof;

3. Convene the Watershed Management Committees (WMCa) �onstituted
pursuant to Part 2. I.C upon designation of representatives thereof;

4. Provide technical and administrative support for committees that will be
organized to implement this Order;,

5. Implement the Countywide Monitoring Program required in this Order;,

6. Provide personnel and fiscal resources for the preparation and submittal
requiredt° the Regionalunder thisB°ardorder;,°f annual reports, and summaries of other reports

7. Comply with the "Responsibilities of the Permittees" in Part 2.I.B; and

8. Submit to the Regional Board the CSWMP upon �ompletion of the
development of all programs under the SWMP requirement=.

Each Permittee shall, within its geographic Jurisdiction:

1. Comply with the requirements of SWMP and CSWMP and amendments
thereof;

2. - Coordinate among its internal departments and agencies, as appropriate,
to facilitate the implementation of the requirements of this Order applicable
to such Permittee in an efficient and cost-effective manner;,

3. Participate In the development and, if necessary, the update of thecswP;
4. Submit in a timely manner to the Principal Perrnittee an annual report on

its implementation of the SWMP and CSWMP;
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, 6. Participate in the development of the WMAP for its respective watamhed

¯ management area through its WMC, and shall implement said WMAP
upon approval by the Executive Officer, end

7. Work with other agencies, to the eXtent necessary, end submit a report
to the Executive Officer.Re~.e,~e4.B~ on recommendations to resolve
any conflicts identified between the provisions of this Order and the
requirements of other regulatory agencies, ff ~ the Permlttee
consider it necessary.

C. Watershed Man~(lement Committees RM~,ICs)

1. Each WMC shall be �omprised of a voting representative from each
Permittee in the WMA.

2. The WMC’s chair and secretary shall be chosen by the WMC. In the
absence of volunteer Permittee(s) for the positions, the Principal Permittee
shall assume those roles until the WMC chooses members of the
committee to the positions.    "

3. Each WMC .h.ll:

a. Facilitate cooperation and exchange among Permittees;

b. Establish goals and objectives for the WMA;

�. Priodtize pollution control efforts;

d. Participate in the development of the WMAP for its respective WMA
after the CSWMP is completed;

e. Assess the effectiveness of, prepare revisions for, and recommend
appropriate changes to the CSWMP and the WMAP;

f. Coordinate and facilitate the submittal of completed reporting forms
to the Principal Permittee for report integration, and assist in the
preparation of Annual Reports by the Principal Permittee on ~
storm water management activities within the WMA for submittal to
the ~ Executive Officer;,

g. Identify, as part of the indu’striaVcommercial Source Identification

19
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program, additional SIC Industria~/comrner~al ilroups selected as

Education, Part 2.V.B.2.e.8. The .following cdterta shall be
considered in the iden~catJon process:

i. Extent of exposure of the industriaVcomrneroial activity to ~torrn

ii. Types and qual~ of non-storm water discharges;

iii. Similarity of industrial/commercial activity to indusbtel activity
regulated under the USEPA Phase 1 facilities;

iv. Types of chemicals and wastes generated that can

Existence of duplicate regulatory Programs with other agencies
that emphasize waste management and minimize exposure of
the industrial/commercial activity to storm water;,

Number of facilities in the WMA~

vii. Professionalunderstandingoftheindustrial/commercialsector’s
waste management practices:

viii. Experience of local agency Industrial waste Inspection
programs; .nd

ix. Any other information that indicates a significant potential for
contamination of storm water.

1. The Principal Permitte~, In consultation with the Permittees, shall prepare
a budget summary format not later than ~ months from the edoDtiorl 9f
this Order for use by each Perm~ee to report resources available to
implement the SWMP.

2. Each Perrnittee shall submit to the Principal Permittee a summary of
resources dedicated for storm water Program implementation, not later
than 60 days after budget adoption by the Permittee’s elected local
governing body. A Permittee may provide all necessary data in an
alternate format which includes the same Information unless directed
otherwise by the Executive Officer.

20
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1. Pursuant to the ~Jme flame set-fe~t~ established in E.2, each Permittee
shall demonstrate that it possesses lapel authority necessary to control
discharges to and from those portions of the MS4 over which it has
jurisdiction ao as to comply ~ this Order. This legal authority may be
demonstrated by either a single ordinance or a single guidance document
�ontaining all the applicable statutes, ordinances, permits, contacts,
orders or agreements which govern a Permittee’s storm water
management activities, es required by 40 CFR 122.26(d)(2)(i).

Each Permittee shall either individually or collectively possess the legal
authol’Jty

a. Control the contribution of pollutants to the MS4 by storm water
discharges associated w~th industrial activity and the quality of storm
water discharged from sites of industrial activity, unless permitted
under a separate NPDES permit, through the following prohibitions
and requirements:

i. Prohibit the discharge of untreated wash waters to the MS4
when gas stations, auto repair garages, or ~ other
types of automotive service facilities are cleaned;

ii. Prohibit the discharge of untreated wastewater to the MS4 from
mobile auto washing, steam cleaning, mobile carpet �leaning,
and other such mobile �omme~al and industrial operations;

iii. Prohibit to the maximum extent practicable, discharges to the
MS4 from.areas where repair of machinery end equipment,
including motor vehicles, which are visibly leaking oil, fluid or
antifreeze is undertaken;

Prohibit the discharges of untreated runoff to the MS4 from
storage areas of materials containing grease, oil, or other

un¢ovarad receptacles containing h~zardbus materials;

v. Prohibit the discharge of "ommerclaVmunl¢lpel swtmming
pool filter backwash to the MS4;

vi. Prohibit the discharge of untreated runoff from the washing
of toxic materials from paved or unpaved areas ~

21 7/os~
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~ to the MS,I;

vii. Prohibit or ©ontrol to the maximum ext~nt.’l~racticsble
washing Impervious surfaces in industrial/~ommercial areas
which results in a discherpe of untreated runoff to the MS4,
unless specifically required by State or local health and safety

viii. Prohibit the discharge from washing out of concrete trucks
~ to the MS4;

ix. Require regular sweeping or other equally effective measures
to remove debris from industrial/commercial motor vehicle
parking lots with more than twenty-five parking spaces that are
located in areas potentially exposed to storm water;, and,

x. Require the use of BMPs for or placement of machinery/
equipment that is to be repaired or~ maintained k=)-a;ear,

such that leaks, spills and other maintenance related
pollutants are not discharged to the MS4;

b. Prohibit illicit discharges and Illici~ connections to the MS4 and
require removal of illicit connections.

Control spills, dumping, or disposal of materials, Including the
following, to the MS4 through the following prohibitions and
requirements:

i. Prohibit littering;

ii. Prohibii the disposal of leaves, dirt, or other landscape debris
into a storm drain;

ill. Prohibit the u~e discharge to the MS4 of any pesticide,

by the USEPA or the California Department of Pesticide
Regulation;

iv. Require proper disposal of t~ood wastes; ~;.
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,

v. ~ Prohibit the dlapelsl of hazardous wastes
~4 .~,~.:t. !n .Sh (~ont~in.r~ u,ed

for municipal trash aisposal so ¯s not to cause ¯ discharge
t~ the M$4; and

vi. Require, In ames exposed to storm water, the removal and
proper disposal of all fuels, a~i chemicals ~,id~e, fuel and
chemical wastes, animal wastes, garbage, batteries, end
other mstsdals type~.-e.f which have potentially.~. ~. $mmdul,
adverse Impacts on water quality .--..:’.: .-.’:~: v...!:.. :.*:

The above requirement= (Pert 2.I.E.1.) do not require Inspection
of private property.- Legal authority 1~ necessary, however, so
that if the Psrmittee becomes aware of Iltuations associated
with property that cause obvious discharges ofprivate
prohlblted materlale to the MS4 or poaa the potentJal for such
discharges, the Permlttes has the legal authority ~o sbata such
dischlrgas,

................ o ......... ....
..... ~ .............................. -_" _! .....;^’_

¯ .... "’_’!r: ----~!; ....... ~" ’’"~;’""" !" -’-! ..... -%- :

..... __..-...,!,-.= ^.-p ..... ~ .......;,~..,,.,.-.~,!_.’.’__ -_.,"

2. Eo~ Permittee IhIIl:

¯ -. Provide to the Principal Permittee for,ubmitt,, to the R4~
Executive Officer, not later than 120 days after the ~
,ffectlv, date of this Order copies of ordinances, regulations,
other legal documents establishing legal Iuthority, or In the
iltemltiva:

Is. A statement by t~s ~ legal counsel that the
Permi~ee has obtained all aecessa,~ legal authority ~o compl~
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with this Order,.referencing ~at legal authority with specificity;
end/or

lib. If Part 2.I.E.2.a.l, is only partially fulfilled, ¯ t~mely schedule for
obtaining adequate legal authority to �omply with this Order,
enumerating, with apecificity, the legal authority that remains to
be obtained.

’- " "" ~"" """ ~.’~hC..’P..,’ ’’ -- "

F. Best Mananement Practice (BMP) or Program ~::,_.!;:..--,-_.-.: Substitution or
Elimina~ign

A Permittee may petition the ~ Executive Officer to:

1. Substitute any BMP or program ~ identified in this Order, the
CSWMP, or the WMAP, if the Permittee can document that ~

a. The proposed alternative BMP or program will meet or exceed
the objective of the original BMP or program _’3Y,~_:; ;:.T_.!::..-.:~.
-’:~!:’:: : :!..-.!I:: c: ;::=’.:; In the reduction k~ of storm water
pollutants;, or

b. The fiaaal burden of the original BMP or program ia
aubstantially greater than the proposed alternaUva, but deal not
achieve a substantially greater Improvement in storm water
quality; end,

b �. The proposed alternative BMP or program will be implemented
within a similar period of time.

2. Eliminate any BMP or program r.e~,~.eme~ identified in this Order, the,nd/or th, if th. P.r m,. can documaot th,t:
e.

Theavailable;BMP Oror program is not technically feasible and no substitute is

b. The cost of implementation outweighs the pollution control benefits;
or

c. "rhe BMP or program is not applicable in the Permittee’s jurisdiction.
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~e ~e~ ~r may approve or disapprove ~e ~on ~
2.I.G and I.H.

~e ~dmin~tive review pm~ss fo~al~es ~e pm~aum ~r mv~w
a~p~n~ cf repots and do~men~ subm~ed to ~e Regional Boa~ under
~is O~er. In add~on, ~ pm~des a method to resole any d~emn~s in
~mp,an~ e~tions ~een ~e Regional Boa~ and PeeWees, prior
ln~ating enfo~ment .~on.

1. Sto~ ~ter program documents, Including progress repots, guldelines
~e~s, BMPs, databases, program automates, and Implementation
and ~plian~ schedules, developed by ~e Pdnclp=l Pe~l~e or
PeeWee under the provisions of ~is O~er shall ~ =ubm~ed to
Exec~ve O~cer or ~e Regional Boa~, where requlmd for

:" ~:~ the P~                                                         " ~    "’~ *~- ~--:-’~

For documen~ ~at require ExecuUve O~¢e~s approval,J.
~ecutlve Officer will noU~ ~e Principal Pe~l~e andlor
Pe~l~ee of ~e ~sul~ of ~e ~vlew and approval or
~sapproval wl~ln 120 days. If ~e ExecuUve O~cer has not
~sponded wl~in 120 days following subml~l, ~e Pe~l~e
8~all no.~ ~. Region.I Board of i~ Intent ~ Implement ~. ~
program �omponent. as submlUed. If a~r 10 days
~ecuUve O~cer has not ~sponded, ~e Pe~l~e
~plement ~e submlUed programand ~e ExecuUve O~cer may
not make modificaUons ~ereof.

b. Documen~~It ~qulre focal Regional Board ippmvll will
undergo public revlew and comment before Board �onsldemUon

................... ~:
~ If the Exe~ive ~r datelines that a Pe~ee’s Ito~
water cro~m ts ins~cient to meet ~e p~visions of ~is O~er,
Exec~sve ~r shall send a ~Noti~ of intent to ~eet aria Confer
(NIMCj" to.the PeeWee, ~h specific Info~a~on in suppoe of ~e

25 710~
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determination: The NIMC shall Include i ~me frame by which the
Perm~ee must meet wtth Regional Board staff.

Permittee, upon rece,pt "of. NIMC, .h.,I meet .nd �onfer withI. The
Regional Board staff to demonstrate that the Permittee’a program is
sufficient to meet the requirements of this Order, and, #not, seek
clarification on the steps to be taken to �ompletely meet the
provisions of this Order. The meet and �order pedod will �onclude
with either a notice of program sufficiency to the Permittee, or the
submittal to and acceptance by the Executive Officer of s written
"Storm Water Program Compliance Amendment (SPCA)" which shall
include lm!~lementation deadlines. The Executive Officer may
terminate the meet and confer period after s reasonable pedod due
to a lack of progress on issues and may order submittal of the SPCA
by s specified date. Failure to submit an acceptable SPCA by the
specified date shall �onstitute s violation of this Order.

b. The Exec,,~ive Officer will approve or reject the submitted SPCA or
an amen, 3PCA within 120 days. Rejection of s SPCA by the
Executive Officer shall state the reasons for the failure to approve
the SPCA. A Permittee that receives s rejection of an SPCA shall
have sixty (60) days to remedy the specified deficiency and resubmit
the SPCA. If the Executive Officer has not responded within 120
days following submittal of an SPCA, :~_- D.... ...... !..__. :" :.~-.:.." !..-n.~._-..-.:.-..’      ’
*.h_ $,~2.~. _-: :’.:’~-.’:’..!.~ed ~e Parmlttee shall notify the Executive
Officer of its intent toimplementtha SPCAes submitted. Ifafter
10 days the Executive Officer has not responded, the Permlttee
will implement the submitted 8PCA and the ExecutJve Officer
may not make modificsUons .thereof.

c. The Permittee shall comply with the terms of the SPCA. The
Permitlee shall submit reports to the Executive Officer on progress
made under the SPCA. The frequency of progress report submittal
shall be quarterly unless otherwise prescribed by the Executive
Officer. Failure to comply with the terms and �onditions of the SPCA
shall constitute a violation of this Order and shall be cause for
enforcement action by the Regional Board.

d. The Executive Officer shall not take enforcement action against
s Permlttes until the Executive Officer has notified the Psrmlttea
in wrlUng that the Administrative Review Process has been
exhausted and that the Executive Officer has determined that ¯
violstJon exists warranUng enforcement.
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R
H. Public Review

1. The Principal Permittee shall maintain a current mailing list of interested
parties, organized by WMAs, for distribution of documents that require the
,~;-E~�~ Execu,v. Offic.r’. approval. The Re~ IV

LExecutive Officer will provide the Principal Permittee with the initial list of
interested parties.

2. The Principal Permittee shall distribute for public comment the initial
CSWMP, WMAPs. and other storm water program requirements that are ~ _
submitted to the Executive Officer for approval. Interested parties wishing
to have their comments considered prior to Regional Board action on
these documents must submit their comments in writing to the Regional
Board not later than 45 days after the Principal Permittee has made the
document available to the public which will also be the date of submittal
to the Regional Board. This 45-day comment pedod is part of the 120 day
review period for documents submitted for Executive Officer’s approval .....

~ T u
E ~-~
N ~-~
T u

F
A

V
E
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"r~ V
II. Illicit Connections and Illicit Discha~ges

"m~ O
Table 2 shows the summary of requirements under this section and their
corresponding compliance dates.

V
g

Table 2
Illicit Connections and Discharges Requirements and Compliance Dates T

_ ;-, __ --_-,,,_ _- _._~ __°

¯ ~ec,~e Omcer I

E
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D~vek~ model Illicit ILA.t ¯ | momhs Executive Officer
~ .llm.tJ~e~program

V L
Implement illicit H.A.3 ¯ ~ ~ ~ N/A
¢¢nnscti~n eliminaUon

1
Develop model illicit U.1 ~’ 8 months rmecutivo Officer
discharge oliminsUon
Wogmm

1implement Hfl¢it N.O.2 ~ S 30 mont]~ NIA [1~
cEscheroe eliminmdon
prngrom -.

Conduct � study of H.C.3 / V~thln 12 months from F.xocutJvo C)fficor
municipal street end ~ of Los Executive Offi,~r ci~to of
municipal sidewalk Angeles detorminmtion
wschJng

Submit BMPs end H.C.3 ~ Witl~n 12 months from Regional Board
schedule fm caw of Los Executive Officer date ~f
;mplomontation Angeles determination

Implement non.storm II.�.3 ~/ in cccordence with RB N/A
water mcr~gomont approved schedule
program BMP$ s 36 months

Develop standard H.D.1 ~’ 8 monlhs Executive Officer
program for public
reportJng of illicit
dischcrgH and Illicit
diepoeal practices

Implement standard H.D~ ~’ ¯ 3= months N/A I"
program t~ facilitate
public r~por~ng ~f
illicit discharges and

program for rapordn,
Ibszardous

substances

Implement etandard II.D.4 ~ ~ 36 month~ N/A
for r~porting ~’-’-’~program

hmrdcus
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A. Illicit Connections

1. The Principal Perrnittee, in consultation with the Permittees, ahall develop
a countywide model program for elimination of illicit connections to the
MS4 not later than 8 months after edeptien the effectiv~ date of this
Order. The program shall include, at a minimum:

a. Standardized storm drain inspection procedures, and illicit
connection identification and elimination procedures;

b. Methods to prioritize potential problem areas, including, but not
limited to old �ommercial/~ndustdal areas, and areas with heavy
industry listed under subchapter N of 40 CFR Parts 405 - 471;

c. Methods to utilize results of field screening activities, and other
appropriate information;

d. Standardized record keeping to document illicit connections; and

e. Enforcement procedures to terminate illicit connections.

2. Each Permittee, based on the countywide model program, shall develop
and implement as appropriate a program to identify and eliminate illicit
connections to the maximum extent practicable not later than four (4)
months after the commencement of its next fiscal year following
approval of the model program by the Executive Officer, provided,
however, that such approval is Issued not later than 90 days prior to
the commencement of the Permittee’s fiscal year. If such approval
is given within 90 days of the commencement of a Permittee’a fiscal
year, such program shall be Implemented in the second fiscal year
following approval but in no event shall Implementation be later than
36 months from the effective date of this Order.

B. Illicit Discharaes

The primary responsibilitYMS4 bef°rwithcleanuPthe end removal of illicit discharges of
pollutants to the shall owner/operator of the discharging facility
or site. Nothing in this Order shall be interpreted to limit or in any way prevent
action by a Permittee against the party responsible for the illicit discharge.

1. The Principal Permittee, in consultation with the Permittees, shall develop
a countywide model illicit discharges elimination program not later than
8 months after ~dcpt!c.’:. the effective date of this Order. The program

30 7105196
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shall include, at a minimum:

a. Standardized enforcement procedures, including =dmin.istrative and
judicial, to eliminate illicit discharges;

b. Standardized procedures for investigation, containment and cleanup
~e~ of spills, which include a procedure to ensure that sewage treated
with disinfection agents will not be discharged into the storm drain

¯ system to the extent practicable;

c. Method. to pflodtiz. P#;edti£.,~-k)~--~f problem .reas of illicit I S
disposal where inspection, cleanup, and enforcement are necessary
to prevent the discharge of contaminants;

¯ d. Standardized procedures to educate inspectors, maintenance
workers, end other field staff to notice illicit discharges during the
course of their daily activities, and report such occurrences;

f e.                      and,Standardized record keeping system to document illicit discharges;

k f. Industrial/commercial education and outreach materials to inform
businesses about the problem of illicit discharges/dumping end
proper discharge/disposal practices.

2. Each Permittee shall, based on the countywide model program, develop
and implement, as appropriate, a program to Identify and eliminate
illicit discharges not later than four (4) months after commencement of
its next fiscal year following approval of the model program by the
Executive Officer, provided, however, that such approval is issued not
later than 90 days prior to the commencement of the Permittee’s
fiscal year. If such approval is given within 90 days of t~e
commencement of a Permittee’s fiscal year, such program shall be
Implemented In the second fiscal year following approval, but In no
event shall Implementation be later than 36 months from the effective
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C. Non-Storm Water Dischames

Non-storm water discharges in compliance with a separate NPDES
permit/Waste Discharge Requirements (WDR) or granted a discharge exemption
by the Regiona~ Board, the Executive Officer, or the State Water Resources
Control Board are not prohibited under this Order.

1. Exempted Discharges

The following non-storm water discharges need not be prohibited:

a. Flows from dpadan habitats or wetlands;
b. Diverted stream flows;
c. Spdngs;
d. Rising ground waters;
e. Uncontaminated groundwater infiltration; and
f. Discharges or flows from emergency fire fighting activities.

The Executive Officer, upon presentation of evidence in accordance with

underPart 2.11.C.4.this subsection.may include other categories of non-storm water discharges

2. Conditionally Exempted Discharges

The following non-storm water discharges need not be prohibited.
However, if they are identified by either a Permittee or the Executive
Officer as being significant sources of pollutants to receiving waters, then
appropriate BMPs to minimize the adverse impacts of these sources shall
be developed and implemented under the CSWMP or the WMAPs:

a. Landscape irrigation;
b. Water line flushing;
c. Potable water sources provided the discharges are managed in

accordance with l~e an approved Indust~-wide Standard Pollution
Prevention Practices developed by the American Water Works
Association, California-Nevada Section, or equivalent document; and
in compliance with any requirements established by the Permittee(s);

d. Foundation drains;
e. Footing Drains;
f. Air conditioning condensate;
g. Irrigation water;,
ho Lawn watering;
i. Water from Crawl space pumps;
j. Dechlorinated swimming pool discharges;

32 7/05/96

R0028489



Los Angeles County Municipal Storm Water Permit
Order No. B6-XXX CAS614001

k. Individual residential .car washing; and,
I. Street washing (including sidewalk washing).

Part 2.11.C.4. may include other categories of non-storm water discharges
under this subsection.

3. Designated Discharges

Municipal street washing and municlp,, sidewalk washing discharges
have been determined by the Re~e,~m~-Be~d Executive Officer to be
potential sources of pollutants of concern. The City of Los Angeles will
conduct a study to characterize municipal street washing and sidewalk
washing, assess the impacts of such activities, and recommend
appropriate BMPs to control any adverse impact. The C~/of Los Angeles
will submit its recommendations to the Re~ Executive Officer
not later than one year from adoption of this Order. A BMP
implementation schedule shall be Included where ¯ppropd¯te.

The Regional Board ~ will determine within tl~ee four (4)
-. months of the City of Los Angeles submittal which BMPs, if any, the

¯- Permittees shall implement, and approve any necessary schedule of
implementation, provided such implementation date is not later than
36 months from the effective date of this Order.

The Executive Officer, upon presentation of evidence, may include other
categories of non-storm water discharges under this subsection.

4. Procedures for Exemption

A Permitlee may identify and descdbe additional categories of non-storm
water discharges to be considered by the Executive Officer for exemption
from the Discharge Prohibitions. The cdteda to be considered for a
request for exemption ere include one or more of the following:

a. Documentation that the discharge ~ Is not ¯ significant sources
of pollutants to receiving waters or does not cause impairment of
beneficial uses of receiving waters;

b. Special circumstances that have been defined in which the
discharges-have has been found not to be a significant sources of
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pollutants to, or does not cause impain~n~ ant of beneficial uses of
receiving watars;

c. Specific BMPs, where determined feasible, that have b~en identified
to reduce pollutants in the discharges to the maximum extent
practicable and minimize adverse impacts of such sourcae, with an
implementation schedule; or

d. Established procedures to ensure BMP implementation, Including an
implementation schedule, performance standards, monitoring and
record keeping.

The exemption request for additional non-storm water dischar~ns may be
submitted, beginning with the first Annual Report. The exemption becomes
effective upon approval by the Executive Officer.

D. Public ReDortina

1. The Principal Permittee, in consultation with the Permittees, shall develop
a countywide standard program to promote, publicize, and facilitate public
reporting of illicit discharges and illicit disposal practices not later than ~
months after ed~ the effective date of thi~; Order. The program may
include, but not be limited to:

a. A system to receive incoming complaints;

b. A communication network to link Permittees so that action can be
coordinated and complaints can be investigated promptly; and

c. A system to notify the complainant of any action taken, if
appropriate.

2. Each Permittee shall implement the countywide illicit.discharges and illicit
disposal reporting .program not later than four months after-4he
commencement of Its next fiscal year following approval of the
program by the Executive Officer, provided, however, that such
approval is issued not later than g0 days prior to the commencement
of the Permittse’s fiscal year. If such approval is given within 90
days of the commencement of a Permlttee’a fiscal year, such
program shall be implemented in the second fiscal year following
approval but in no event shall implementation be later than 36
months from the effective date of this Ord~r~

3. The Principal Permlttee, in consultation with the Permittees, shall develop
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a countywide program not later than ~ month~; after ad~mt~ the effective
~.ate of this Order, for reporting incidents of ’reportable quantity’ of
hazardous substances entering the MS4. The incidents shall be reported
to the State of California Office of Emergency Services (OE$)[current .7 /
number, (800) 852-7550] and the Federal Hazardous Response Center ¥
[current number, (800) 424-8802].

....~ 4. Each Permittee shall implement the countywide program for reporting
hazardous substances entering the MSA, not later than four months after
commencement of its next fiscal year following approval of the
program by the Executive Officer, provided, however, that such
approval Is Issued not later than 90 days pflor to the commencement
of the Permittee’a fiscal year. If such approval is given within g0 ~,~;
days of the commencement of a Permittee’e fiscal year, such
program shall be Implemented in the second fiscal year following "r~
approval but in no event shall Implementation be later than 36
months from the effective date of this Order,                            ~-

/

E
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III. Development Planning and ConstrucUon

A. Deve,oDment Plann,rlo

Table 3 shows the summary of requirements under this aection and their
corresponding compliance dates.

Table 3
i~velopment Planning Requimment~ and Compliance Dates

=_~ ...........̄

* F..xe~L~e Of Sc~r

36 7/o5/~6

R0028493



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX CAS614001

Requ{mment P~rmlt Principal Permit~e= Compliance Dat~ (Month~ For Al:qxoval By

O~er)

Dev~lo9 1 model eyet~m Ilia 1.a ¯ 18 Executive C)fficer ’~

implement e symm for IhA.l.~ ~’ ¯ 36 months NIA

Develop ii~ of IIhA.l~ ,f 18 ~ Board
recommended BM~ for
developme~ pmJe~
(�oun~ide gui~linse)

Develop 8temlard II1~.1 .© / e mo~ after Regional F.xe¢u’ave Officer

MItigeUon Plans �~untywide guidelines
(SUSMP)

Develop and submit a HI.A.2 .~ ¯ 36 months N/A
echedule of
Implementation fm¯

~gr~m for I~nning

Urben Storm WIIM
Mitigation Iqln
(SUSMP) tot priodty
project-

Develop guidelines fo~ 111~5,~.m ~ 18 Executive Officer
pmpsring/mviewing
CEQA documents

Incorporate CEGA IILA.3.a ~" S 36 months NIA
guidelines into internal

Include watershed and    IiI.A.4 3.b ~ During General I~n NIA
~orm woter revisions

�ons|deretion into
General Plan revisions

~velop model Ixogrem HI~.4 ~ 18 Execul~ve ~icer
,or
Impleme~ ~veloper III.A~ ~ < 3e m~
info~metJon Ix~rem
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1. Countywide G~.~de~s Development Planning Guidance
rrhil lection his been rearranged for clarity and logical sequence,]

eThe Principal Permittee, in consultation with the Permittees, shall
develop the followinp development planning guidance materials
_.".’-_~,.-. ,--._-,-._:_~ "~ _." M,=c (c:’_’,-.t;’.’:!d: "~. _.__,,.’;’~-’;’^"~.__, for use during planning
and perm~ing of all development projects requiring discretionary approval.

a. A model documented system, such as a checldist, for determining
"-’-’°^-";-’ "i ’-~"-=,-’ -’~^"~" priority projects as well as a list of
specifically exempt projects not later that 18 months after
the effective date of this Order.

i. priority Pmiects are development and redevelopment projects
requiring discretionary approval which the Building Official (or
equivalent municipal authority) determines may have a
potential significant effect on storm water quality.

iS. IExempt Proiects are development and redevelopment projects
which the Building Official (or equivalent municipal authority)
determines will not have a potential significant impact on storm
water quality.

The documented system shall consider location of the project with
respect to designated environmentally sensitive areas end the slope
and erosion potential of the site and surrounding areas.

Each Permittee shall incorporate a substantially similar system into
its procedures not later than six months after ~ commencement
of its next fiscal year following approval of the of the documented
system by the Executive Officer, provided, however, that such
approval Is Issued not later than 90 days prior to the
commencement of the Permittee’s fiscal year. If such approval
is given within 90 days of the commencement of a Permittee’a
fiscal year, such program shall be implemented in the second
fiscal year following approval but In no event shall
implementation be later than ~6 months from the effective date
of this Order.

b. A list of recommended BMPs ( ..... ~;~,,’;-~ .... ;’~^’;"-"~ not later than
1 ~ month~; after ad~)~the effective date ~f thi~; 0r~r. The list of
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BMPs shall Include:

i. Site planning practices;
ii. Post-construction best management practices; and
iii, Redevelopment and thrill practices.

~_--.-.:!der Conalderation lhiII be given
to the type of development and the potential for Itorm witer
pollution when determining the ippIicabiIity of BMPI. Cost
effectiveness, ease of maintenance, and consistency with other
environmental mandates may also be considered.

For ~i~m~ developments where increased storm water discharge
rates will result in an increase in downstream erosion potential, the
~ list of recommended BMPs shall include those
BMPs which can be used to maintain peak runoff rates at pre-
development levels to the maximum extent feasible.

The list of recommended BMPs shall be submitted to the
Regional Board for approval.

b �. Standard Urban Storm Water Mitigation Plans (SUSMPs) and
guidelines for their preparation not later than six months after
Regional Board approval of the BMPs in Part 2.111.A.l.a b. The
~ SUSMPs shall incorporate the appropriate elements of the
recommended BMPs !.-. :h: Cc’-’.-.tF::!d: Gui~ list. At the
minimum, ~ SUSMPa and guidelines shall be prepared
for the following development categories:

i. ¯ 100+ home subdivision;
it. a 10-home subdivision;
iii. a 100,000+ square-foot commercial development;
iv. an automotive repair shop;
v. a retail gasoline outlet;
vi. a restaurant; and
vii. a hillside-located single-family dwelling.

3 2. Planning Control Measures

Each Permittee shall develop a program on te--P,~%,eut planning control
measures for priority projects (Part 2.111.A.3 l.a) consistent with the
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~ programs d,veloped under Part 2.lll.A.l.b. & c..
Each Permittee ¯hall initiate Implementation of its ::l:he program
~ not later than six months after �ommencement of Its
next fiscal year following approval of the model Standard Urb¯n Storm
Water Mitigation Plans by the Executive Officer, provided, however,
that such approval is issued not later than 90 days prior to the
commencement of the Permlttee’s fiscal year. If such approval is
given within 90 days of the commencement of ¯ Permittee’s fiscal
year, such program shall be Implemented in the second fiscal year
following ¯p,Droval but in no event shall implementation be later than
36 months from the effective date of this Order. Each Permittee shall
require that the project applicant submit an Urban Storm Water Mitigation
Plan appropriate and applicable to the project, and that the Permittee
approve the Plan prior to the issuance of any grading or building permit.
The Urban Storm Water Mitigation Plan she, incorporate by detail or
reference appropriate post-construction BMPs to:

: a. Implement, to the maximum extent practicable, requirements
established by appropriate governmental agencies under CEQA,
Section 404 of the Clean Water Act, local ordinances and other legal
authorities intended to minimize impacts from storm water runoff on
the biological integrity of natural drainage systems and water bodies;

b. Maximize, to the maximum extent practicable, the percentage of
permeable surfaces to allow more percolation of storm water into the
ground;

c. Minimize, to the maximum extent practicable, the amount of storm
water directed to impermeable areas and to the MS4;

d. Minimize, to the maximum extent practicable, parking lot pollution
through the use of appropriate BMPs such as retention, infiltration,
and good housekeeping;

reasonable limits on the cleadng of vegetation from thee. Establish
project site including, but not limited to, regulation of the length of
time during which soil may be exposed and, .in certain sensitive
cases, the prohibition of bare ¯oil; and

f. Provide for appropriate permanent controls to reduce storm water
pollutant load produced by the development site to the maximum
extent preSS�able.

The Permittee may refer applicants to the Best Management Practices
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Handbooks, California Storm Water Quality Task Force, Sacramento, CA,
1992, and its revisions; the Countywide Storm Water Management Plan,
USEPA Guidance Specifying Management Measures for Sources of
Nonpoint Pollution in Coastal Waters, Issued under the Authority of
Section 6217(g) of the Coasts/Zone Act Reauthorization Amendments of
1990, Document No. EPA 840 B 92-002 (1993), and similar manuals for
specific guidance on selecting post-construction BMPs for reducing
pollutants in storm water discharges.

Jr $. Planning Process

In order to integrate storm water management ¢onelderations into
discretionary development projects at the time that they are first proposed
to jurisdictions, and to support other provisions of this Orden

a.. The Principal Perm~ee, in consultation with the Permittees, shall
develop, storm water management guidelines for use in
preparing/reviewing CEQA documents, and in linking storm water
quality mitigation conditions to local discretionary project approvals
not later than ! 8 months after ade~t~m the effective date of this

The guidelines shall address the preservation er..m~e~t~ of areas
that provide water quality benet’ds such as riparian corddom and
wetlands and shall promote protection of the biological integrity of
drainage systems and water bodies.

Each Permittee shall review the guidelines for the purpose of making
appropriate modifications in their internal procedures not later than
six months after commencement of it= next fiscal year following
approval of the program by the Executive Officer, provided,
however, that such approval is Issued not later than 90 days
prior to the commencement of the Permittee’s fiscal year. If
such approval is given within 90 days of the commencement of
S Permittee’s fiscal year, such program shall be Implemented in
the second fiscal year following.approval but in no event shall
Implementation be later than 36 months from the effective date
Of this Order. *~’~ = ..... *:"- ~’~"^~- :pp;cv:! ^~ *~ ....

b. Each Permittee shall include watershed and storm water
management considerations in the appropriate element=

"~" of the
Permittee’s General Plan, whenever said elements are
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followlng:elgnificantly, rewritten, fe~. Appropriate elements may Include the

i. Conservation; and/or
ii. Open apace; and/or
iii. Lend-use; and/or
iv. Public utilities; and/or
v. Infrastructure; and/or.
vi. Other appropriate element(s).

¯:~! .... ,, ....¯ .... t ,..,,,, .....

^ [This subsection was moved to
"Planning Control Measures,]

6 4. Developer Information Program

The Principal Permittee, in consultation with the Permittees, shall develop
a model program not later than 18 months after _-._’J_-’p’.!_-’~ the effective

about:date of f~his Order to inform developers seeking discretionary approvals

e. Development and construction storm water management;

b. Maximization of pervious areas and storm water infiltration (where
geology and topography permit); end

c. Cost effective storm water pollution control measures.

The program shall provide specific guidance on selecting BMPs to reduce
pollutants in storm water discharges from urbanized areas, end include
appropriate BMPs, educational materials, and handbooks and guidelines
described in Part 2. III.A.4 3.

Each Permittee shall implement ¯ developer information program
consistent with the model program not later than six months after
commencement of its next fiscal year following approval of the model
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by the Executive Officer, provided, however, that such approval Is
Msued not later than SO days prior to the commencement of the
Permlttee’a fiscal year. If such approval Is given within 90 daye of
the commencement of a Permittee’s fiscal year, such p~:ogrem shall
be implemented in the second fiscal year following approval but in
no event shall Implementation be later than 36 months from the
effective ~ate of this Order. Each Permittee’s program shall include

~. .~ information about its legal authorities. Permittees ere encouraged to
¯ engage in joint efforts in implementing the program.

B. Oevelooment Construction

Table 4 shows the summary of requirements and their corresponding
compliance dates under this section.

Table 4
Development Construction Requirements and Compliance Dates

"-

F̄.xecu~m Of~:er
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Rec~rement Permit b PMm~tteel C~Rnl~llnce Dill Fol’
$ec~on Pennittoe (Months from Approval By

Effective Date of
Order)

Develop minimum IILB.1 ,~ 14 Regional
requiramemSo Beard
recommended BMPe,
end design checklists
fo~ construction

Develop and III.B.2.e ,F S 36 months NIA
implement s program
far construction
control measures

demonsUatsRequire al:pltcants to I~i.B.2.b
,f @ N/A

�overage under State
Consuuctien General
Permh ~ to
I~uance ~f grading
permits

Develop ¯ model III.B.34 ,~ 14 Executive
imnstn~lkm Officer
inspect Jan prog~,m

Implement ¯ III.B.3.b ,F s 36 months N/A
construction
insp,ction I~egram

Countywide .~.:~.~:~L~.-: Development Construction Guidance

The Principal Permittee, in consultation with the Permittees and
appropriate stakeholder organizations, shall develop not later than 14
rnonl;hs after edepT~ ~he effective dal~e of this Order, the following
development constrbction guidance materials ..’~L~L.~u..-~ :::0..-~..--.:.-.~.0~
::-~!::..--.:.-..: _.,.~ ~::: ;.’.:.-.:; 0.--.. 0.-.’, P::::~::: ~MP:,~ for all development
project construction activities (c::.-.:;’;;’~d: -":’~-~:---~" minimum
recommended requirements,-e~d BMPs appropriate for various activities,

:’~ and checklists for use in design and
inspection. The Countywide C’_’!_":~L~:: minimum requirements and
recommended BMPs shall:

a. Include erosion and sediment control practices;
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b. Address multiple consiruction activity related pollutants;

c. Focus on BMPs such as source minimization, education, good
housekeeping, good waste management, and good site planning;

d. Target construction areas end activities with the potential to
generate significant pollutant loads;

,̄._ a. Require retention on the site, to the maximum extent practicable,
of sediment, construction waste, and other pollutants from
construction activity;

f. Require, to the maximum extent practicable, management of
excavated soil on site to minimize the amount of sediment that
escapes to streets, drainage facilities, or adjoining properties;

g. Require, to the maximum extent practicable, use of structural
drainage controls to minimize the escape of sediment and other
pollutants from the site.

h. Require, to the maximum extent practicable, cont,inment of runoff
-~-=~�~-~qR~ from equipment and vehicle washing at
construction sites, unless treated to remove sediments and
pollutants.

The lists of BMPs shall be submitted to the Regional Board for approval.

2. Construction Control Measures

e. Each Permit’tee shall dev.elop ¯ regulatory program for construction
activities as defined in Part 2.111.A.l.a. consistent with the
Countywide ;~-~:~!.~:: Development Construction Guidance not
later than six months after commencement of its next fiscal year

following approval of the minimum
recommended requirements and BMPs in Part 2.111.B.1. by the
Regional Board, provided, however, that such approval Is Issued
not later than 90 days prior to the commencement of the
Permittee’s fiscal year. If such approval is given within 90 days of
the commencement of ¯ Permittee’s fiscal year, such program shall
be implemented in the second fiscal year following approval but in
no event shall implementation be later than ~l(~ months from the
~ffe~tive date 0f l~hls Order. The Program shall require, prior to
the issuance of any building or .grading permit, preparation of
appropriate wet weather erosion control and storm water pollution
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prevention plans which include, by detail or reference, all
appropriate construction BMPs ~..~.:L-.: ....... : ...... , .....
~ developed under Pert 2.111.B.1. .

Priority Project plans must include a narrative discussion of the
reasons used for selecting or rejecting BMPs. In lieu of a narrative,
the project architect or engineer of record may sign a statement on
the plan to the effect: "As the architect/engineer of record, I have
selected appropriate BMPs to effectively minimize the negative
impacts of this project’s construction activities on storm water
quality. The project owner and contractor ere aware that the
selected BMPs must be installed, monitored, and maintained to

their effectiveness. The BMPs not selected forensure
implementation are redundant or deemed not applicable to the
proposed construction activities."

b. Each Permittee shall implement a procedure not later than 6
~gr)th~ ~ft~r ~.~::’.!:.’. the effective date of this Order whereby the
Permittee shall not issue a grading permit for developments with
disturbed areas five acres or greater unless the applicant can show
that (i) a Notice of Intent (NOI) to comply with the State
Construction Activity Storm Water Permit has been filed and (ii} a
Storm Water Pollution Prevention Plan (SWPPP) has been prepared.

3. Site Inspection

a. The Principal Permittee, in consultation with the Permit’tees, shall
develop a model construction activity inspection program, which

~ffective date of this Order. The model program shall include but
not be limited to:

i. Procedures for construction site inspect.ions;

ii. Procedur~)s to require corrective action be undertaken by
contractors at noncomplying sites;

iii. Procedures for enforcement action agliinst noncomplying
construction activity; and

iv. Appropriate training for program staff.

b. Each Permi~tee shall implement a construction activities inspection
program based on the model program not later than six months
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R V
the model program by the Executive Officer, provided, however,
that such approval is issued not later than 90 days pdor to the
commencement of the Permittae’e fiscal year. If such approval is

I given wtthin 90 days of the commencement ore Permhtce’e fie©el
\ year, such program shall be implemented in the second fiscal
~.ollowing approval but in no event shall Implementation be year

later¯
~- ~nan 36 months from the effective date of thi! Order. The
~- I~ogram may be integrated with the Permittees regular program of

c~ecti°n f°._..~r maximum efficiency"

V
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IV. Public Agency Activities

Table 5 shows the summary of requirements under this section and their
corresponding compliance dates.

Table 5
Public Agency Activities Requirements and Compliance Dates

...........
Requirement Permit Principal Permlttees Compliance Date For

Section Parmittae (Months from Approval By
Effective Date of

Order)

Evaluate oxistiog N.A / 16 Executive
public agency Off’mar
activities end develop
a model program to
reduce storm water
implcts

Develop ¯ program to IV.B ~ 4 months after N/A
,adu..ton wore,
impacts from public approval of model
agency activities with
a .chsdul. fo~ , 3a months
implementation

A. Public Aoencv Model Program

The Principal Permittee, in consultation with the Permit’tees, shall
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-~ develop a model program to reduce the
impact of public agency activities on storm water quality not later than 16
months sfter-(~ the effective date of this Order. The mqdel program
shall include a discussion of the on-going investigation of the feasibility of dry
weather flow diversion from the MS4 to municipal waste water Ueatment
plants, where appropriate. The =~.;:~.’".-:!.:’,      "~ model shall be submitted to the
Re~ Executive Officer for approval.

To minimize costs and avoid duplication of effort, it is encouraged to
incorporate and recognize in the model program existing regulations,
requirements and plans, such as waste minimization plans, spill prevention
control and countermeasures, business plans, etc.

B. Permittee Public Aoencv Proorams

Each Permittee shall develop and implement a Public Agency Program based
on the model program developed by the Principal Permitte=, ";:~’.h :.’~

~-’"’^ not later than four months after commencement of
hs next fiscal year following approval of the model program by the Executive
Officer, provided, however, that such approval is issued not later than 90
days prior to the commencement of the Permittee’a fiscal year. If such
approval is given within 90 days of the commencement of a Permittee’s fiscal
year, such program shall be implemented in the second fiscal year following
approval but in no event shall implementation be later than 36 months from
the effective date of this Order.

C. Proaram Reouirements

Both the model program end the Permittee programs shall at a minimum
include, where applicable:

a. Procedures to keep sewage spills or leaks from facilities operated
by a Permit’tee from entering the MS4 to the maximum extent
practicable;

b. Procedures to identify, repair, and remediate sanitary sewer
blockages, exfiltration, overflow, and wet weather overflows from
sanitary sewers operated by a Permit-tee to the MS4;

c. Procedures to respond to overflows, f:~:’.’: ~:~ ".::.:*, and
investigate complaints;
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d. Procedures to insure that the Permittee is able fromt° investigatethe aanitaryany
suspected connections or cross connections
sewer systems to the MS4., ;:::~; " k.,          :.: ....

el~pr~)r~e; and

a. Procedures to notify public health agencies with discretionary
decision authority on beach closures when there is a threat to

, public health.

2. Public Construction Activities Management

a. Storm water management requirements for the design and
construction of public facilities consistent with the requirements
and time lines specified for private development in Part 2.111.A and
III.B. ;

b. Procedures to seek coverage, as an option, under this Order for
construction activity with a disturbed area of five acres or more
(Phase 1,40 CFR 122.26) which e~e is under taken by or on behalf
of the Permittee, if the Permittee develops:

i, A process for notifying the ~ Executive Officer
of Permit’tees’ construction activity;

ii. A checklist of construction activity BMPs using BAT/BCT
criteria for public construction activity;

iii. A procedure to verify implementation of construction activity
BMPs;

iv. A requirement to prepare and retain site specific SWPPPs;

v. A procedure to report annually on the effectiveness of
SWPPPs at public construction activity, end certify
compliance with the requirements in this Order.

Maintenance/Material Storage Facilities Management3. Vehicle

a. Model pollution prevention plan for public vehicle
maintenance/material storage facilities which have the potential to
discharge pollutants into storm water= A public vehicle
maintenance/materiel storage facility is any Permit’tee-owned or
operated facility or portion thereof that:
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¯ i. Conducts industiial activity, operates equipment, handles
materials, and provides services similar to Federal Phase 1
facilities;

ii. Performs fleet vehicle maintenance on ten or more vehicles
per day including repair, maintenance, washing, and fueling;

iii. Performs maintenance and/or repair of heavy industrial
machinery/equipment; and

iv. Stores chemicals, raw materials, or waste materials in
quantities that require a hazardous materials business plan or
a Spill Prevention, Control, end Counter-measures (SPCC)
plan.

b. BMPs to improve site specific pollutant control including but not be
limited to:

~-

i. Good housekeeping practices;

~1~ ii. Material storage control;

~li
iii. Vehicle leaks and spill control;

iv. Illicit discharge control;

v.
of Trainingmaterials;f°r employees on proper outdoor loading/unloading

vi. Vehicle and equip.ment washing area control;

vii. Regular maintenance of treatment structures such as sumps,
oil/water separators, or equivalent; and

o
viii. Proper waste handling, disposal.

4. Landscape and Recreational Facilities Management

a.
thatPr°cedureSwill include:far application of pesticides, herbicides, and fertilizers

i. List of approved pesticides and selective and environmentally
responsible use;

ii. Product and application information;
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¯ iii. Application equipment use end maintenance; and

iv. Record keeping..

b. Procedures to minimize storm water pollution by pesticides end
fertilizers used for landscape maintenance, including the utilization
of Integrated Pest Management (IPM) techniques to the maximum
extent practicable;

C.
Ms4;Pr°cedures to prevent the disposal of landscape waste into the

d. Procedures to encourage retention end planting of native
vegetation to reduce water, fertilizer, end pesticide needs;

e. BMPs to reduce exposure of fertilizers and pesticides to storm
water during storage, to include as applicable, the following:

i. Storage indoors or under cover on paved surfaces;

ii. Secondary containment;

iii. Reduction in storage and handling of hazardous materials;

iv. Regular inspection of storage areas;

f. Guidelines to schedule irrigation end fertilization to minimize:

i. Chemical application during wet season end to terminate
chemical application during storm events; end

ii. Over watering and nutrients/pesticides entrainment.

g. Procedures to. manage discharges of municipal swimming pool
water into the MS4, including dechlorinstion practices, proper
disposal of clean-out waters, and piping of filter backwash to the
sanitary sewer;

h. BMPs to minimize trash, debris, and other pollutants from entering
Permi~tee-owned recreational water bodies, to include:

i. Routine trash collection along, on, and/or in, water bodies,
where feasible; and
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ii. Public outreach to educate the public about impacts Of illicit
disposal.

E ~’~

5. Storm Drain Operation end Management
~k~’ "-"

a. BMPs for Inlet Maintenance to be implemented to the maximum I -~
extent practicable, including but not be limited to: I

¯

~
~ i. Inspection and cleaning of catch basins between May 1 and

September 30 of each year; .~

ii. Additional cleaning of catch basins, as necessary, between
October 1 and April 30; ~: ""

iii. Record keeping of catch basins cleaned; and
"r~

iv. Recording of the overall quantity of catch basin waste I
- collected. ~-~

b. BMPs for Storm Drain Maintenance to be implemented to the /
maximum extent practicable, including but not be limited to: , I1~ B|

~.. i. Proper disposal of material removed; 1 U

ii. Removal of trash and debris from open channel storm drains ~J D--~
at least annually between May 1 and September 30 of each U

iii.rainySUrveillanCeseason.f°r debris buildup in open channels during the

T
~J

c. Waste Management program to Include:
A ~

i. Procedures to identify pPoblem areas of illicit discharge for
regular inspection; T

ii. Procedures to minimize to the maximum extent practicable
the discharge of contaminants during MS4 cleanup to | i J
maintain channel optimum capacity; end

iii. A review of current maintenance activities to assure that V
appropriate storm water BMPs are being utilized.

d. Program to investigate the feasibility of dry weather flow diversion    ~    ~
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from the MS4 to municipal waste water treatment plants, where
appropriate.

6. Streets and Roads Maintenance

a. Program to sweep curbed streets at a targeted frequency of:

i. At least monthly; and

ii.frequently.Where feasible, areas generating significant refuse more

b. Streets and roads maintenance program including:

i. BMPs for existing saw-cut management and paving practices
to include but not be limited to:

ae. Avoidance during wet weather to the extent feesible;
and

bb. Material storage away from drainage areas to prevent
storm water pollution or other equally effective BMPs.

ii. Good housekeeping practices to insure proper management
of any wastes that are generated;

iii. Collection, transport, and disposal of maintenance waste at
appropriate disposal facilities in accordance with applicable
federal, state, and local laws end regulations;

iv. Management of concrete materials and wastes including but
not be limited to:

aa, Washout of concrete trucks off- or on-site in designated

orareas catch and basins; not into storm drains, open ditches, streets,

bb. Material storage under cover, away from drainage areas
or other equally effective BMPs; and

cc.. site.AV°idance of excess mixing of concrete or cement on-

v. Employee training to:
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R
as. Promote a clear understanding of the potential for

maintenance activities to pollute storm water; and
E O

- bb. Identify and select appropriate BMPs; "

7. Parking Facilities Management V
L

¯ ~ Parking Facilities Management Plan to include -..-.’~:_~:,.       "~
"’-’----,’-~’"’~ .......-’--~

sweeping or other equally effective measures to remove debds from
Permittee-owned parking lots with more than twenty-five parking spaces    E
that ere located in areas potentially exposed to storm water.

8. Public Industrial Activities

.. a. Procedure~ to seek coverage, as an option, under this Order for
Phase I industrial facilities which are owned or operated by a
Permittee, if the Permittee develops:

~ i. A process for notifying the Re~ Executive Officer T n
~ of public industrial facilities owned or operated by the U

Permitte,;
E n

ii. A checklist of BMPs using BAT/BCT criteria for public
industrial facilities;

iii. A procedure to verify implementation of industrial facility

iv.
andA requirement to prepare end retain site specific SWPPPs;

., v. A procedure to report annually on the effectiveness of TSWPPPs and the results of the facility monitoring programs at
public Phase 1 industrial facilities, and certify compliance with ~J
the requirements of this Order.

I
9. Emergency Procedures

Procedures for addressing emergency repairs of essential public services
and infrastructure and responding to natural disasters.                  E
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~
V

V. Public Information end Participation

To reach as many Los Angeles County residents as possible, ¯ comprehensive
ofeducational the importance outreach of approach shall be undertaken under this Order. In recognition

public education to effective storm water management
solutions, this Order calls for immediate permit’tee public outreach efforts at a
specified minimum level as well as e longer term effort to develop an integrated, 1"
comprehensive outreach program. As part of the immediate effort, each Permittee
is expected to choose an appropriate combination of outreach tools end activities
to raise public awareness of storm water issues end improve water quality in its
own individual jurisdiction, with efforts at e prescribed minimum level as described
below. As part of the longer term effort, each Permittee is expected to work ---
collaboretively to develop a comprehensive outreach/education program countywide
and within its watershed management area.

The objectives of the public education program are: (i) to measurably increase the r~
._ knowledge of the target audiences regarding the MS4, the impacts of storm water

pollution on receiving waters, and potential solutions for the target audiences to =. ....
implement BMPs to reduce the problems caused; and (ii) to measurably change the ~.~
behavior of target audiences by encouraging those audiences to implement ~.~ ’
appropriate solutions,

I~... U

T        -

I

E
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R, V
Table 6 ahows the summery of requirements end their corresponding compliance

¯ V LTable 6
Public Information and Education Requirements and Compliance Dates

e_ r~_o__ _~, _ _.

,.--- U-" N

..............
~ " T

........................ I
* ~e~ ~r

E
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Roqulmmerlt Permit Principal
Section Pe.. -- ~o Date ofOrder)

Have out.sob matlrlala V.A.I ¯ 8 NIAavailable for

Demonstrate outreach    V.A.2.a ~ 12 NIAmaterials Ire being
dltdbutad

Demonstrate V.A.2.b
approwiate Pennittee
ompJoyooa 8re being
UlJ~ed

Develop V.B.1
industrial/commercial
facility database

Coliact information V.B,1 ,b
based on detabase designation
format

Compli. inform.tion V.8.1.� /’ 22 N/Afrom Permittees into
industrial/oommerrJal
site visits

Develop a checklist of V.B.2
BMPI fo~
industriallcommerci81

Industrial/Commercial approval of BMP
facility site visit checklist and in
program accerdance with ToMe 7

Provide list of facilities V.B.3
visited

Begin usa of BMP V.B.3.b ¯/ Upon Regional Board N/A
checklists approval

Develop a 5 year V.C.1 ~ 12 Executive Officerpublic education
mtegy

implement the
Implementation schedule
to be Included In the
strategy
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R
E 01. Each Permittee shall, at a minimum, have available for distribution or

reference as appropriate, not later than 8 months after edee~km effev"tive
aIL~Lg.L~ the following:

L
.. a. Written Matedal

I
" i. Written materials (minimum of three types) !.-. __.!.!_.. ,-.

~,ted-belew) to convey pertinent information to meet program
objectives. Examples of written materials include flyers,

1brochures, door-hangers, newspaper articles, mail-inserts, and
Enewsletters;

ii. Documentation that a reasonable effort was made to list
Dpertinent city phone numbers under the government pages of

phone directories. This should be updated as necessary and
should include telephone numbers for reporting clogged catch
basin inlets and/or illicit discharges/dumping, and a general
number for storm water management program information.

T
¯ I! These phone numbers may be city-specific or countywide;

iii. Training materials for educating appropriate Permittee

Eemployees regarding compliance with applicable storm water
permits;

iv. An up-to-date listing of contractor and developer storm water    N
management training programs available in the area. This list
should be updated annually er.-a~Reeded;                  T     U

v. An up-to-date checklist and a brochure explaining contractor
and developer needs as it relates to Development Planning and

AConstruction (Part 2.111) of this Order for use at a Permittee’e
planning/permitting counter. This should be updated annually

Ter--a~=teeded; and

vi. Education materials (a minimum of three types) for targeted Ibusiness sector audiences for use in site visits as per
provisions in Part 2.V.B.2 of this Order.

b. Audio Matedal ¯ V
U

Documentation that a reasonable effort was made by the Principal
E " "
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V

Permittee or on behalf of the Permittees as a whole to obtain radio
broadcast public service announcements to convey information
regarding storm water management.

c. Visual Matedal

A catch basin labeling program, including label installation end
maintenance schedules, to educate the public on the ultimate
destination of storm drain flows.

2. Each Permittee shall demonstrate by 12 months after ~ the
effective date 0fthi$ Order, that it has undertaken the following activities:

a. Distribution of outreach materials to the general public, or targeted
audiences such as schools, community groups, contractors and
developers at the appropriate public counters and public events;
and,

b. Training of the appropriate Permittee employees (those whose jobs
or activities directly affect storm water quality, or those who
respond to questions from the public) regarding the requirements of
the storm water management program.

3. -n,, ....Pnnc:p-J ......!..:: -.-.-. .......... ^ = ~ ........... ,. .......

~ [Moved to Program Evaluation Report].

B. Industrial/C0mmercial Educati0na! Prooram

Each Permittee sha!l develop an industrial/commercial site visit program. The
purpose of such site visits will be solely educational and to provide
industrial/commercial facilities with information regarding the Permittee’a storm
water program, and to provide advice when requested in understanding and
complying with the Permittee’s storm water regulations. To minimize cost, each
Permittee is encouraged to coordinate its site visit program with existing fire

health de~a,q~;~er~, industrial wastes and/or other inspection type
programs so that the Permittee need not institute a new and separate site visit
programs. The program shall contain the following components:
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R
1. Identification of Sources

a. The Principal Permittee in consultation with the Permittees shall "~" "r
develop a database format for listing industrial/commercial facilities ~ "
by four digit SIC Industry Numbers not later than 6 monl~h~; cfl~r
edept~m the effective date of this Order. This database will sente I
as a reference resource for the public, business, Industry, local
government, the Regional Board, and other public agencies on storm
water program participation. The initial accuracy of the database will
be dependent on the accuracy of electronic and information sources
used to establish the database, but the accuracy is expected to
improve after Permittees begin to implement the
industrial/commercial site visit program. No legal import is to be
attributed to the database developed by the Permittees. The r~
database format ahall include at a minimum: U

i. Facility name;
ii. Site address; ¯
iii. Watershed Management Area; I T
iv. Applicable SIC code(s); and
v. NPDES storm water permit coverage status, if applicable. U

b. Each Permittee shall collect information based on the format
developed by the Principal Permittee to identify industrial/commercial

Ufacilities within its jurisdiction and submit to the Principal Permittee
not later than r,b(-mem~ one year after the Principal Permittee
provides the database format to the Permittees or for "ill" below
not laterthan one yearafter designation of groups by theWMC I    T u
¯ The list of facilities shall include, at a minimum:

i. All industrial groups regulated under Phase I of the Federal . Astorm water program (40 CFR 122.26 Phase I Facilities);
m

ii. Motor vehicle repair shops, motor vehicle body shops, motor "1"
vehicle parts and accessories facilities, gas stations, and .J
restaurants; and I 3iii. Additional SiC industrial/commercial groups identified as
priorities by each WMC pursuant to this Order.

c. The Principal Permittee shall compile the information submitted by
each Perm~ee into a database of industrial/commercial facilities not
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later than 4.6 22 months after ~ the effe;tive date of this
This database shall inciucle:

i. For each four digit SIC Industry Number, pdmary activities that
might impact runoff discharges (from national or commercial
database aourcos); and

ii. For each four dig~t SIC Industry Number, pdmary materials that
might impact runoff discharges (from national or commercial
database).

2. Source Control Measures

The Principal Permitlee, in consultation with the Permittees, shall develop
¯ ekeeklist of spec~c storm water BMPs for ~ for each
industrial/commercial SIC group of faciliUea requiring educational site
visits under Part 2.V.B.3. not later than !0 months after =dcp~.!~n the
effective date of |his Order. The BMPs shalE:

a. Address multiple pollutants;

b. Initially focus on pollutant source minimization, education, good
housekeeping, and site design altematives; and

c. Target source areas and activ~es with the highest potential to
generate substantial pollutant loads.

Pn.-.c:p--! . :....!..:

~’ ^~ ~" The BMP lists shall be submitted to the
Regional Board for approval, after which the Principal
Permitteee shall, distribute them to the Permitteea to be
incorporated In each Permittee’s outreach measures conducted
during industriaUcommercial site visits.

3. Educational Site Visits

a. Each Perm~ee shall implement an industdaYcommercial educational
site visit program according to the following schedule in Table 7,
upon Regional Board approval of BMP checklists:

Table 7
Schedule of Educational Site V~sits
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F.~CRJ11~ (No. of C~act= / T=~ per~)

l.~t~a=~t permit

~i) P~.~ 1, pl.[ix] =~t [xJ| ~ .o w~-t=
pree==~nent pem~1 but with GL=~p

"
pr=~I~ent permit, Ed ~o GI,~P

i~) PI~s= I [x~ with no GIASP I /

v) Vchick r~ =~mp=, v~dd~ body ~,

vi) Gts ratio= I 1 24 mon~*

v~) ~

viii) F=~s ~l¢~d ~ ~ I 136

~ Glo~ of Tc~ tot ~fmifion
** M~ of~o s~ v~ ~g ~ ~r

~ i. Phase 1 facil~ies in ~tegodes [i] through [ix] and [xi] ~ich have an
-" industrial waste discharge ~R or a pmtreatment pe~it, on~

eve~ ~en~-four months;

ii. Phase 1 facil~ies in ~tego~es [i] through [ix]
have an industhal waste discharge pe~it or
but have obtained ~verage under ~e GI~SP,
four monks;

iii. Phase 1 facilities in ~tego~es [i] through [ix], which do not have an
indust~al waste discha~e pe~it, a p~treatment
~vemge, on~ eve~ ~en~-four monks;

Phase 1 facil~ies in ~tego~ [x~ ~ho~ an industrial waste
discharge pe~, a pretreatment
of a sR¢ visit conta= by phone, mail~ of questionnaire and
edu~tional mate~als or other similar method, to info~ the facilities
of noti~ of intent (NOI) requirements and en~umge good sto~

. water qual~ ~ntrol measures (non~spondem to be identified in
annual mpo~), on~ in five yearn;

v. Vehicle repair shops, vehicle body shops, vehicle pa~s and
ac~ssofies (SIC IndusW Major Group 75); on~ evew ~en~-four
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monthe;

vi. Gasoline stations (SIC Industry Number 5541); once every twenty-
four months;

vii. Restaurants (SIC Industry Numbe(5812), once every twenty-four
months; and,

viii. Additional SIC industrial/commercial groups identified by the VVMC
for the watershed in which the Permittee is located, once in thirty-six
months, with a maximum limit of 3,000 additional site visits per
Permittee dudng the term of this Order.

b. Dudng the educational site visit, the Permittee ehall:

i. Consult with a representative of the facility to explain applicable
storm water regulations;

ii. Distribute and discuss applicable BMP and educational materials,
including information regarding the codes, regulations, e~d
ordinances, and permits applicable to the category of the facility.
In the case of Phase I facilities, notify the facility-of specific
requirements under the Ststswide Industrial General Permit
Including that such facilities must file an Notice of Intent (NOl)
with the State Water Resources Control Board and that a Storm
Water Pollution Prevention Plan (SWPPP) must be available on
th. site; .nd

iviii. Follow-up with facilities, as deemed necessary and appropriate by
the Permittee, "to provide advice in complying with the Permittee’s
storm water ordinances, prohibitions, and other legal instruments.:

�. Each Permittee shall submit to the Principal Permittee, on a quarterly
basis, the lists of visited facilities identified by category. The
Principal Permittee shall compile the submitted lists and submit them
to the E:~ecutJve Officer on a quartedy basis.

4. Alternative Programs
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A Permittee may petition the Executive Officer to substitute the
industrial/commercial educational program with an alternative
industrial/commercial educational program that will achieve greater or
substantially similar educational goals and which will be implemented within s
similar pedod of time.

C. Five-Year Storm Water Public Education Strateav

^~ . p....., ,~.. ~..e~^,~,D ,....~ .,.~. .......~ ~*~’^e- ’~’" A Five.Year Storm Water Public
Education Strategy, which elaborates steps for Implementing public education
programs, shall be developed by the Principal Perm~ee..-..~.!:~ _-!:~:::’.-_: "_:_-~: f--’."

The strategy shall: communicate key educational
information; develop educational programs for target audiences; utilize vadous innovative
educational tools and incentives for participation; employ effective outreach to the regions
multi-ethnic communities; end conduct opinion surveys to assist in evaluating public
awareness both before and after implementation of the public education programs.

The Permittees shall endeavor to coordinate public outreach efforts among themselves,
with environmental groups, and pertinent public and pdvate agencies.

1. The Principal Permittee, in consultation with Permittees, shall develop not later than
12 months after _-dc~.!¢,". the effective date of this Order, a Five-Year Countywide
Storm Water Education Strategy which addresses education/outreach issues
countywide as well as by watershed, including ¯ schedule for implementation. The
strategy shall include a full range of outreach tools, from simple brochures to
sophisticated media. The strategy shall identify the Permittee’s responsibilities for
implementation, including specific .T-’:,-.’.!.r:31:!: obiectives for changing knowledge and
behavior.

The Principal Permittee shall submit the strategy to the Executive Officer for
approval. Each Permittee shall Implement the strategy not later than four
months commencement of its next fiscal year following approval of the strategy
by the Executive Officer, provided, however, that such approval is Issued not
later than 90 days prior to the commencement of the Permittee’s fiscal year. If
such approval is given within 90 days of the commencement of a Permittee’a
fiscal year, such program shall be Implemented in the second fiscal year
following approval but in no event shall Implementation be later than ~16 months
from the effective date of this Qrder,

At a minimum, the Five-Year Storm Water Education Strategy shall include actions
for.                       ¯.

Identification of land uses and activities that have a higher potential for storma.
water pollution end will include and/or accomplish the following:
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i. "Pollutants: The reduction of targeted pollutants of concern in a particular
watershed; and

,i. Activity-specific: Activity-specific outreach programs shall be developed
and implemented using written, audio, or visual outreach tools.

The strategy shall include activity-specific outreach programs that inform
residents about the problem of illicit discharges and dumping and promote,
publicize, and facilitate public reporting of these activities. The program shall
also include continuing operation, maintenance, and promotion of the
countywide reporting hotline.

Emphasize the importance of pollution prevention for a variety of audiences,b.
including local residents, school-aged children, businesses, and public
employees whose job functions and daily lives may impact storm water quality
and will include and/or accomplish the following:

i. For Residents

aa. Educate residents on recycling and household hazardous waste
disposal options. The program shall provide information on
collection services, including locations and schedule; provide
outreach materials on source reduction and proper use, storage, and
disposal methods for household hazardous wastes; and continue to
encourage residents to recycle e.g., oil, antifreeze, glass, plastics,
batteries.

bb. Encourage residents to participate in specific storm water outreach
programs. Residents shall be informed of and provided with the
opportunity to share ideas and comments about the programs. Each
Permittee shall demonstrate that a good faith effort has been made
to outreach to different communities within the watershed
management area or region and to receive feedback from the
communities while measuring success of the program.

Pc. Educate do-it-yourseffers regarding pollution prevention strategies.
Each Permittee shall demonstrate that a good faith effort has been
made to outreach to different communities within the watershed
management area or region.

dd. Promote public participation through cooperative programs to foster
awareness and identification of storm water pollution issues among
residents in a watershed. Catch basin labeling and other established
sign programs are examples of this type of cooperative effort.
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Another example for cooperative outreach is an "Adopt-A-" program.
Residents can "adopt" highways, storm drains, catch basins, or
streams to monitor, restore, and protect th6m.      .

ee. Residents shall be encouraged to mow vegetation surrounding their
residence rather than disk.

ii. For School Children

School programs shall be developed and implemented wherever possible
to include information on MS4s, the difference between sanitary sewers
and storm drains, the importance of preventing storm water pollution, and
provide illicit discharges/disposal and reporting procedures, source
minimization, and general pollution prevention. Acquisition and/or
development of cJassroom materials and their distribution to teachers are
encouraged.

iii. For Businesses

aa. An education and outreach program 6hall be developed and
implemented for business activities identified as having greater
potential of discharging pollutants into the MS4. This includes
sidewalk washing by individual merchants. The program shall
encourage employee training on the effectiveness of storm water
pollution prevention practices. In addition to wdtten, audio, and
visual materials, other possible means of focused outreach may
include: conducting workshops, mass mailings, submitting
informational articles to trade/~ndustry magazines. Each Permittee
shall provide outreach materials through business license renewal
counters and/or make efforts to outreach through professional and
business associations or industrial/commercial site visits.

bb. Construction

An education Ibrogram shall be developed and implemented for
construction contractors, owners, builders, and do-it-yourseffers on
proper BMP implementation and maintenance, and pollution
prevention.

iv. Appropriate Permittee Employees

Permittee employees involved in storm water related activities shall be
trained on storm water management and pollution prevention practices
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’ Cooperative efforts among enforcement
ogen=o, sho,,d en uraged.

newsle~ers, ~r~ining ~asses, checklists for field l~rsonnel, and
Interdepartmental forums or commi~ees to the extent the Permi~ee u~ili~es
any of t~e foregoing. Materials developed for other audiences may also
~ used in PeeWee employee ~ining programs. ~pmpdate public
agenw employees shall ~ ~ined in:

spill cleanup pm~dums and hotline phone num~m;aa. Eme~enw

bb. Environmentally sens~ive aRemative p~u=s;

~. Good housekeeping pm=i~s; and,

dd. NPDES Muni~pal and other pe~ing requirement.
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Vi. Monitoring Program

A. Objective, E O

The overall goal of this monitoring program is to develop and support effective V
Twatershed storm water quality management programs towards reduction of

pollutants to the maximum extent practicable.                            ¯

The major specific objectives of program are as follows:

S ¯1. To track water quality status, pollutanttrends, pollutant loads, and identify
pollutants of �oncern;

2. To monitor and assess pollutant loads from specific land uses and
watershed areas;

3. To identify, monitor, and assess significant water quality problems related    .U
to storm water discharges within the watershed;                              r~ ....

4. To identify sources of pollutants in storm water runoff;

T n5. To identify and eliminate illicit discharges;

6. To evaluate the effectiveness of management programs, including
pollutant reductions achieved by implementation of BMPs; and, ~ n

U7. To assess the impacts of storm water runoff on receiving waters.

nB. Monitorino Proaram Rcquirsmen!~ U
The Principal Permittee shall implement the monitoring program described in
Attachment C, Monitoring Program Requirements. The summary of the .~ L
monitoring program requirements and their compliance dates are given in Table

T n
U

I n
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Table 8
And Compliance DatesMonitoring Requirements

co=,,Te7
Penlll Pflncipll DIt" (Monb’ll~lbm

Requirement A~ment P~rmRtee Pem~itteee Older Adoptibn)

Begi~ m-evaluit~on of land-use monitoring stet~n ioca~na C.l.s ,/’

Upon EO*
Coropbla m.evaluMJon of land-u~e monlorlng rmUon epprov~l-sel~t,4~

Implement a pilot study monitoring pn:~gmm from one Ilm!}lar ~LJ

at | land use stalton to sempla storm greeter than ,1 inches of
ra~fa, C.l.d / 0 "r~

Monitor It miss emission stetions C.2.e ~’ 0

S~bmit s report for ¢hamcte~ing critical sources end BMP$ C.3.b / Sept 1, 1996

BMPa C.3.b ,/’ epproviI

Install end evaluate BMPs appropriate to the crlt~al souro~| C.3.d ~’ season

RHVllUlta progr~ll rnlde by other en’clls wtl~in IM State Third full
to evaluate �~t~cal sources and BMPa C.3.e ,t’ season

Submit ¯ w~rkplan for Loads Asesesme,t modet C.4 / 18

Fund e receiving wate~l study C.5 /

Submit to the
Prepare, retain, led revise e Monitoring Plan V1.C.1 / whensemqu~e¢

° ExecutNe ~r

VII. Program Reporting and EvaluaUon T

-Table 9 shows the .summary of requirements under this section with their
corresponding compliance dates.

Table 9 V
Program Evaluation and Reporting Requirements and Compliance Dates
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_ __    _--, .... _- ~ __~ .... o

’
Requirement Permit Principal Permitteel Compliance Dote (Months ~ AI~Section Permlttoo from Effortivl D~to of

Devil.alp Itlnderd Annul! VII.A.1 ~’ e ExecutiveReporting format, including
reporting fermi

~b~ubmit Annual Report VII.A.2 / Every October 1¯ NIA
Regional Bo¯rd

~ubmit In Annual VII.B ~ Every July 15 NIA
Monitoring Report

Submit ¯ Progr¯m VII.C.1 ./ 48 N/A

Year ¯t~TteOy

¯ ubmit Aaaeeement of VlI.C.2 ~ 40 N/A
Eff.cttv.ne, of
CSWMP Component¯

Submit ¯ VII.C.3 / 48 N/A
R¯commendationa for
Development of
PerformlnCl Standards
for ¯elected CSWMP
Components

Submit ¯ Receiving ViI.D ~’ 48 N/AWater Impectl Repoll

Submit WMAPs Part 3.Vl ~ To be included with Executive Officer
ROWD submitted 180
days prior to ¯xp~r¯tJon,̄ Order.
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A. Annual Prooram ReDort

effective date of this Order, develop a standard annual program reporting
format for use by Permittees, Including reporting forms.

2. The Principal Permittee, in coordination with the Permittees, shall submit
an Annual Program Report to the Executive Officer Re~a~.Be~l

,__.. on or before October 15 of each year.
The first Annual Report is due ~ October 16, 1997. The
Annual Program Report shall comply with 40 CFR §122.42(c) and include,
at a minimum:

!..--.:" The
implementation status of program tasks contained In this Order,
CSWMP, and/or WMAP, as applicable to each Permittee.

b. The,tatua of, or statement of �ompletion of ell ©omponents end
milestones described In this Order, CSWMP, and/or WMAP, Is
applicable to each Permittee.

c. Results of program tasks �ontained in thll Order, CSWMP,
and/or WMAP, as applicable to each Permittee.

b,d. A-~q~p~f Program accomplishments end self assessment of ] N
strategy effectiveness (including how the Permlttae Irrived at
new program elements, if any) by each Permittee, organized by
Watershed Management Areas, in the areas of (i) Program
Management; (ii) Illicit Connections/Discharges; (iii) Development
Planning/Construction; (iv) Public Agency Activities; (v) Public
Education/Public Participation;

~e. A summary Of BMP Implementation, Permittee level of effort, and
other such measures of achieving storm water program objectives,
utilizing uniform information and data collection methodology to
support area to area, and year to year comparisons;

_~-
............................ ~. ............ "-..’..--.,: ....-’ach

72 7105m6

R0028529



Los Angeles County Municipal Storm Water Permit
Order No. 96-XXX CAS614001

~-.’.~.rC!: .%~r !..~.._m_.’..!.. " ......;’^’~ *~’;"~’~ ,         ""~~’^ " * "; .... .~ ..... L’:. ........ "-:" -..-

~f The names, titles, and telephone numbers of personnel responsible
for supervising implementation of the program tasks contained in this
Order, CSWMP, and/or WMAP, as applicable to each Permittee.

Recommended changes and/or modifications to ~ the
programs Identified in this Order, the CSWMP, and/or WMAP.

B. Annual Monttofina RePOrt

The Principal Permittee shall submit a separate Annual M°nit°ring Rep°rt ~et I E
._._.’"’^" ’~--..._...~.’.’;u:: ~=._ _.-’ -"~’___.. ..... ,__.. by July 15 of each year. The first Annual
Monitoring Report is due A~. July 15, 1997. The report shall
include status of implementation of the monitoring program, results of the
monitoring program and interpretation thereof, and suggested modifications or
amendments to the Monitoring Program with relevant justifications.

C. proRram Evaluation Reoort

1. The Principal Permittee, shall not later than 48 months after
effective date of this Order, -"~’’;* " ?"" ......

.,,,i .., .,*^,~ ".’. .... .--....’T:.2 ....!-~’.. ""

;_-’!!’_’*._-,-.*.-.. !r, -..t:,.-m, ":::*.or*.: *.h: ,--,,:×!,--.,’_’.-.. -.~:,-.*, ;:=~!:=b!:. complete In
analysis of the general success of the Five-Year Storm Water Public
Education Strategy and Identify its accomplishments. This report
shall serve as basis for the next Five-year Storm Water Public
EducaUon Strategy that will be part of the ROWD.

2. The Principal Permittee shall, not later than ,~8 months after the
effective date of this Order and in consultation with the Permittaes,
prepare and submit a report on the assessment of the effectiveness
of the CSWMP components (except that Identified in C.1.).

3. The Principal Permittae shall, not later than 54 months after the
effective date of this Order, submit recommended performance
standards for CSWMP components for �onsideratJonfor the next term
of the permit. The performance standards will indicate the level of the
implementation necessary to demonstrate that efforts are being made to
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1~ V
reduce the discharge of pollutants in storm water to the maximum extent
practicable. This report will be an integral part of the ROWD.

D. Intearated Receivina Water Impacts Re~)ort¯
The Principal Permittee shall not later than
Oats of this Order, prepare and submit an Integrated Receiving Water Impacts
~ Report. The report shall include, but not be limited to I comprehensive

¯ analysis of the results of the different monitoring data (land use, mass
¯missions, critJc.I .ourc., load ..se..ment, receiving waters, .nd other

S

i

pertinent studies available), and feasible environmental Indicatora. It
should also Include recommendations on future monitoring requirements,
e.g., Intsgration of ato~ w~r receiving watsr monitoring wi~ regional
receiving water monitoring, If applicable. This report will be an Integral
part of the Report of the ROWD.,
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!. The initial storm water management program, as delineated in the CSWMP or
WMAPs may need to be modified, revised, or amended periodically from time-to-time
to respond to changed conditions and to incorporate more effective approaches to
pollutant controls. Minor changes may be made at the dire=ion of the Executive
Officer. Minor changes requested by the Permittees shall become effective upon
written approval of the Executive Officer; If proposed changes Involved a major
revision in the overall scope of the program, such changes must be approved by the
Regional Board as amendments to this Order.

II. Except as otherwise provided in this Order, all reports or submittals made directly to
the Reg~e,~-B~l Executive Officer or through the Principal Permittee shall be
signed under penalty of perjury by the principal executive officer or the ranking
elected official of the Permittee or a duly authorized representative if:

A. The authorization is made in writing by a person described in above;

B. The authorization specifies either an individual or a position having responsibility
for the overall operation of the Permittee’s storm water management program,
position of equivalent responsibility, or an individual or position having overall
responsibility for environmental matters for the Permittee. A duly authorized
representative may thus be either a named individual or any individual
occupying a named position; and

C. The written authorization is submitted to the Executive Officer.

III. This Order may only be modified, revoked, or reissued, prior to the expiration date,
by the Regional Board, in accordance with the procedural requiremente of the
Water Code and Title 23 of the California Code Regulations for the Issuance of
waste discharge requirements, and upon prior notice and hearing, to:

A. Address changed conditions Identified in the required reports or other sources
deemed significant by the Regional Board;

B. Incorporate applicable requirements or statewide water quality control plans
adopted by the State Board or amendments to the Basin Plan;

C. Comply with any applicable requirements, guidelines, and/or regulations issued
or approved pursuant to CWA Section 402(p); and/or

D. Consider any other federal, or state laws or regulations that became effective
after adoption of this Order.
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¯ IV. The Permittees shall continue to implement the BMPs end/or programs that were
required pursuant to Order No. 90-079 until such time that replacement
BMPs/programs ere implemented under this Order. Except for the foregoing,
enforcement purposes, end applicability to the State of California Department
of TransportetJon (Caltrana), Order No. 90-079 (NPDES Permit No. Ca006"~ ~;54) V 1"
I= hereby superseded end replaced by this Order.

not intended to, end does not, absolve any PermitteeV. The issuance ofthis Order is
of liability for conduct which may have constituted ¯ violation of Order 90-079
(CA0061654, Cl 6948) adopted by this Regional Board on June 18, 1990, nor is It !
Intended to Impose any liability on any Permittee or person for any conduct
prior to the effective date of this Order.

Vl. This Order expires on 5 veers after the effective date of-’dc~.!~.". cf this Order. The
Principal Permitlee and Permittees must submit complete Reports of Waste Discharge
(ROWD) in accordance with T~le 23, California Code of Regulations, not later than r~
180 days in advance of such date as application for reissuance of waste discharge
requirements. The ROWE) shall include watershed specific WMAPs. ~-

I, Robert P. Ghirelli, Executive Officer, do hereby certify that the foregoing is a full, true, and
correct copy of an Order adopted by the Califomia Regional Water Quality Control Board, Los
Angeles Region, on ~date of ~ adoDtipn.

N n

Executive Officer                                                            A

T n
I
V
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ATTACHMENT A
LIST OF PERMITTEES

Malibu Creek end Other Rural Alhambra Atteskl
Arcadia Azusa

¯ Calabasas Bell Gardens Bellflower
Los Angeles County Burbank Bradbury
Malibu Commerce Cerdto=
Westlake Village Compton Ciaremont

Cudahy Covlna
Ballona Creek end Other Urban El Monte Diamond Bar

Glendale Downey
Beverly Hills Hidden Hills Duarte
Culver City Huntington Par~ Glendora
El Segundo La Canada Flintridge Hawaiian Gardens
Hermosa Beach "Long Beach Industry
LOS Angeles LOS Angeles IrwJndala
Los Angeles County Los Angeles County La Habra Heights
Manhattan Beach Lynwood La Mirada
Palos Verdes Estates Maywood

LaLa VemePuenteRancho Palos Verdes
Redondo Beach Montebello Lakewood
Rolling Hills Monterey Park "Long Beach
Rolling Hills Estates Paramount Los Angeles County
"Santa Monic8 Pasadena Monrovla
West Hollywood Rosemead Norwalk

San Femando Pomona
San Gabriel Pico Rivara

Domin_auez Channel! ~ Ban Dimas
Los Anaetes Harbor Draina_ae Siena Madra San Marino

Bignal Hill Santa Fa Spdngs
Careen ~ 8outh El Monte
Gardena South Gate Walnut
Hawthorne South Pasadena West Coyina
Inglewood Temple City Whittier
Lawndala Vernon
Lomita
Los Angeles
Los Angeles County Los Angeles County
°Tonance °Santa Ciarita

Italicized a~encie$ are present in more than or~ Wata~hed
po~utetion other than the County of Los Angeles er~
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ATTACHMENT C

A. MONITORING PLAN

The Principal Permittee shall prepare, maintain, end update, if necessan/, ¯ monitoring plan
which shall include at a minimum, the following:

1. Quality control, quality assurance, data collection, storage and analyses, and dete~on

2. All sample collection, handling, storage, and analyses in accordance with 40 CFR 136;

3. Location of monitoring stations, constituents, and sampling frequency;

4. Targeted monitoring indicators (e. g., ecosystem, biological diversity, in stream toxicity,
habitat, chemical, sediment, stream health) chosen for monitoflng;

5. Statistical methods used to design studies, conduct sampling, and interpret data;

6. A description of the role and responsibilities of all the participants in monitoring studies;

7. A description of computer software and modelling programs that will be utilized to
assess data, interpret information; end

8. A general description of how data are intended to be utild.ed for feedback into the storm
water management program.

An up-to-date Monitoring Plan shall be submitted to the Executive Officer, when so requested.

B. MONITORING PROGRAM

The following monitoring program is designed to meet the objectives stated under Part 2.VI of
this Order.

1. Land Use Station Monitoring

a. The Principal Permittee shall reevaluate the location of existing monitoring stations
(established under Order No. 90-079) reflecting specific land uses ("land use
stations") consistent with the cost-benefit methodology described in Attachment C-
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1. Upon completion of Step 6 of the reevaluation process, but not later than
September 1, 1996, the Principal Permittee shall submit a report to the Executive
Officer outJining the steps taken in the reevaluation process, end recommend land
use categories to be monitored. Based on results of the reevaluation process,
existing land use stations established pursuant to Order 90-079, may be moved
to monitor recommended land use categories for monitoring. Existing land use
stations under Order 90-079 which do not reflect land use categories
recommended for monitoring under the cost-benefit analysis or which are
duplicative of other stations will be decommissioned.

b. Upon approval of the report by the Executive Officer, the Pdncipel Perrnlttee shall
complete Steps 7-8 of the reevaluation process in Attachment C-1.

shall monitor land use stations according to the followingc. The Principal Permittee
schedule provided there are sufficient storm events dudng the season:

~ Number of Station Events/Storm Season

1996-97 100

1997-98. and 200
thereafter

A station event is defined as one sampling event per station.

The land use stations shall be monitored during the term of this Order or until such
time that event mean concentrations (EMC) are derived, at the 25% error rate, for
the following constituents of concern:

PAHs (total) Chlordane Cadmium
Copper Nickel Lead
Chromium Silver Zinc
Selenium Mercury Total Nitrogen
Total Phosphorus Total Suspended Solids Diazinon
Chlorpydfoe Malathion Simazine
Total DDT Total PCBs

The Executive Officer may add or delete constituents of concern. However, for
constituent= added after the commencement of the second rainy season
under the Order, the Principal Permittse need not derive an EMC at an error
rate of 28% prior to closing = land use station.

d. All samples for land use station monitoring may be taken with the same type of
automatic sampler used under Order 90-079. The samplers shall be set to
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monitor storms totalling 0.25 inches or greater of rainfall. The constituents to be
analyzed are listed in Attachment C-3. The Principal Permittee, for land use sites,
may exclude constituents from the list that require grab sampling.

In addition, the Principal Permittee sha~l, as a pilot study, set one lend use sempler
to monitor storms from 0.1 Inch of rainfall. Besed upon an assessment of the
following, dsclllon will be made as to whether to set some or ell of the
remaining land use samplerstomonitor storms totalling 0.1 Inches of rainfall
or greater. 1) the operational effectiveness of the sampler;, 2) the feasibility and
effectiveness of semple retrieval and transport; and 3) the ability to reprogram end

e. If a constituent is not detected at the method detection limit (MDL) for its
respective test method listed in Attachment C-3 in more than 25 percent of the first
ten sampling events or on e rolling basis using tke ten mest..r4~,e~ consecutive
sampling events, it will not be further analyzed unless the observed occurrences
show high concentrations and are cause for concern. The Principal Permittee will
elso conduct ennuel confirmation sampling for non-detected constituents at eech
station for as long as the station is monitored.

2. Mess Emission Station Monitoring

Permittee shell monitor a total of four mass emission stations.a. The Principal
Dudng the 1995-96 storm seeson, monitoring shell be conducted only at the
Ballona Creek and Malibu Creek monitoring stations established under Order 90-
079. Dudng the 1996-97 storm season, monitoring shall begin at the San Gabriel
River end Los Angeles River (downstream of Wardlow Roed) stations. The
Principal Permittee shall monitor at the Ballona Creek and Malibu Creek monitoring
stations during the 1995-1996 storm season up to ten station events per year
including dry weather sampling. Thereafter, monitoring shall be reduced at all
stations to a maximum of five events per year. Mass emission station monitoring
frequency will be evaluated efter the 1998-1999 storm season. However,
regardless of the results, monitoring shall not exceed five storm events per station
for the 1999-2000 storm season.

b. Samples for mass emission station monitoring shall be taken with the same type
of automatic sampler used under Order 90-079, as well as through grab sampling.
The samplers shall be set to monitor storms ~em totalling 0.25 inches or greater
of rainfall. The constituents to be analyzed for samples taken at mass emission
stations ere listed in Attachment C-3. The Principal Permittee may elect not to
sample Volatile Organic Compounds from the list of constituents for mass emission
stations.
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c. If a constituent is not detected at the method detection limit for its respective test
method listed in Attachment C-3 in more than 25 percent of the first ten sampling I
events or on a rolling basis using t~ ten mer, t-r.er, e~ ¢onsecutlve sampling I
events, it will not be further analyzed unless the observed occurrences show high
concentrations and are cause for �oncern.                                ~./

d. With the exception of the stations noted in (2)(a) above, monitoring at other mass
emission stations installed under Order 90-079 shall be discontinued and the
stations decommissioned.

3. Critical Source/Best Management Practice Monitoring

The Principal Permittee shall conduct a program for monitoring critical sources to"!~
7characterize sources of storm water pollutants and assess effectiveness of BMPs. The

program shall be consistent with the following:

a.    Selection of Criticai Sources: The Principal Permittee will select critical sources r~
for monitoring based on the methodology described in Attachment C-4 (Critical
Source/BMP Monitoring). A total of five (5) critical sources will be monitored over
six rainy seasons commencing with the 1996-97 rainy season, subject to the             ~-
provisions of (3)(d) below.

m
b. Not later than September 1, 1996, the Principal Permittee shall submit a report to "|"

the Executive Officer for approval on the critical source selection process and
recommend critical sources for evaluation. Upon approval of the report, the
Principal Permittee shall proceed to conduct the activities set forth in (3)(c-f).

c. Characterization of cdtical Sources: Commencing with the 1996-97 rainy season,~.
the Principal Permittee shall commence the character~.zation of critical sources.
A total of six (6) e,xamp~ representative sites of each critical source will be
characterized through analysis of ~ runoff. Fewer ~ representative¯
sites may be selected due to distance considerations and/or the unayailability of
sufficient source locations willing to participate in the program. A total of at least
five (5) storms will be used to characte~e the critical source runoff. Samples will
be analyzed for those pollutants anticipated to be found in the critical source storm.

runoff and such analytes will be I~           ~’--’~
partitioned, as appropriate, to determine the d!::~_!’::_’J -_~d ’-’.-.d!:::!v_=d ~I

soluble and suspended fractions.

d. Evaluation of BMPs: In the year after a critical source has bee~ characterized, a
BMP or BMPs appropriate to the critical source will be selected and installed at up
to half of the critical source examples (the "test sites"). Flow from the remaining
source e.xampCes repras.ntatlv, .,te. (the "control sites")will continue to be IV

analyzed. A total of ten (10) targeted storm events will be monitored to assess the
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effectiveness of the BMPs. If there are insufficient storm events dudng the year,
the evaluation may be continued during the next storm season. The Principal
Permittee’s monitoring of critical sources and evaluation of BMPs will be concluded
by the end of the sixth full rainy season after the adoption of this Order, provided
that sufficient number of storms have occurred.

e. Additional Evaluation: After the third full ratny season following the adoption of the
Order, the Principal Permittee will reevaluate, ’
.......~" ^’*:c...-..c.’:..~" ° "_ ~, the progress made by other public entities in the State to
evaluate cdtical sources and BMPs. If after the evaluation, the Principal Permittee
determines that there ere effher additional critical sources, or BMPs associated
with identified significant critical sources which have not been monitored and/or
evaluated, the Principal Permittee, subject to the approval of the Executive Officer,
will undertake "Additional Monitoring’. The Additional Monitoring will consist of
monitoring up to a~ three (3) additional critical sources, or evaluate up to an
additional three (3) BMP sets, or some combination thereof totalling three. The
extent of Additional Monitoring will be dependent on the Principal Permittee’s
ability to complete the monitoring/evaluation described in(3)(c-d) above; if more
time is needed to complete such monitoring, the extent of the Additional Monitoring
shall be accordingly reduced.

4.    Loads Assessment Model

The Principal Permittee shall, not later than 1~ ITl~nths after adoption of this Order, submit
to the Executive Officer for approval a workplan for performing a loads assessment
analysis for each of the six WMAs to determine pollutant loads entering the ocean from
receiving waters in the county. The assessment shall be conducted following the third full
rainy season after adoption of this Order using the collected monitoring data from the land
use end mass emission stations (including data collected from stations monitored under
Order No. 90-079) and employing the USEPA simplified model.

5. Receiving Waters Study

The Principal Permittee, in conjunction w~ other participants that it may choose, will fund
a study of receiving waters impacted by storm water described in Attachment C-5, subject
to revisions as set forth below in (5)(d). The purpose of the study will be to study the
impacts, if any, of storm water/non-storm water discharges on the beneficial uses of Santa
Monica Bay and to assist the Permittees in developing storm water management programs.
The obligation of the Principal Permittee under this Order with respect to the receiving
waters study shall consist of the following:

a Plume Study: The Principal Permittee will support a plume study to evaluate the
dispersion, fate, and transport of storm water pollutants in Ballona Creek and
MalJbu Creek, through a contribution of up to i maximum of $145,000.
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b. Benthic Study: The Principal Permittee will support a study to assess impacts of
st°rm water °n the marine benthic c°mmunity near the m°uths °f Ball°na Creek

Eand Malibu Creek, through a contribution of up to a maximum of $205,000. If it
is the consensus of project scientists that a third year of benthic study is advisable
to meet the goals of the receiving waters study, the Principal Permittee will
contribute up to a maximum of an additional $80,000 for the third year of study.

c. Toxicity Study: The Principal Permittee will support a study to evaluate sediment
and water column toxicity in Ballona Creek and Malibu Creek through ¯
contribution of up to a maximum of $118,500. If it is the consensus of the project
scientists that a third year of toxicRy studies is advisable to meet the goals of the
receiving waters study, the Principal Permit’tee will contribute up to ¯ maximum of
$80,500 to fund. third yeer of ,tudy.

d. River Study: The Principal Permittee will take a total of three (two storm weather
and one dry weather) water samples at each of the Los Angeles and San Gabdel
River mass emission stations during the 1997-98 and 1998-99 seasons. The
samples will be subjected to sea urchin fertilization bioassays to evaluate water
column toxicity, with the Principal Permittee’s out-0f-pocket expenses for the study
not to exceed $3,600.

e. Pmject Design: The receiving waters study shall in~alhj contain the elements set
~ established in Attachment C-5, However, the scientists conducting the
receiving waters study may alter the parameters of the second and (if necessary)
the third year of the receiving waters study so as to meet the objectives of the
Study. Such alterations may include changing of sampling locations, use of
different sampling techniques, or other pertinent redirection of resources. The
Principal Permittee shall notify the Executive Officer of any revisions to the second
and (if necessary) third years of the receiving waters study for review and
approval.

f. Study Reports: The Principal Permit’tee shall require the project scientists
conducting the study to prepare an annual report covering study activities of the
previous year, and any interim/final assessments. Such reports shall be submitted
by the Principal Permittee to the Executive Officer with the Annual Monitoring
Report.

g. Principal Permitlee Responsibilities: The commitments of the Principal Permittee
toward performance of a receiving waters study are: providing funding, and
submittal of progress and final reports.
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ATTACHMENT C-1

LAND USE SITE SELECTION PROCESS OUTLINE

, The Principal Permittee will take the Southern California Association of Governments ("SCAG") categories
¯ listed below as an initial list of land use categories. The Principal Permittee will use its best efforts to

obtain overlays (or similar information) for use in the land use selection process. However, these ovedays
or information must be usable County-wide in the SCAG database and the Principal Perrnittee shall not be
required to look for or use overlays or information which cannot be so used. The Principal Permittee also
shall not be required to create overlays. Some of these categories may not be important (very small area
represented in study area, andlor known very low EMC or runoff mass). The initial number of catogodes
will be reduced at this step.

For each remaining category, the Principal Perrnittee will identify eight (8) representative locations. The
eight (8) locations in each category would be relatively small areas, such as a square block for residential
areas, a single school or church, a few blocks of strip commercial, etc. These sites would be selected,
where possible, over a wide geographical area of the study area to include a range of topographical
characteristics such as distance from ocean, etc.

In this step, the Principal Permittee should perform a site survey of ground conditions. For each of the eight
(8) locations identified for each category, the Principal Perrnittee r~t~,dd will collect information, to the
extent such information is available, including: type of roof connections, type of drainage, age of
development, housing dense, type of landscaping, condition of pavement, soils, and existing storm water
control practices.

These are simple field surveys that can be completed by a team of two people at the rate of about 5-6
(maximum) locations a day, depending on navigation problems, traffic delays, and the proximity of the sites.
Several photographs should be made of each site and archived with the field sheets for future reference.

In this step, currently available and usable aedal photographs taken in the past five years are used to
measure the percent impervious area associated with rooftops, streets, driveways, sidewalks, parking areas,
storage areas, decks and sheds, swimming pools, alleyways, and other paved areas. Photographic pdnts
for each of the homogeneous neighborhoods examined on the ground in step 2 are needed. The actual
measurements require about an hour per site.
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In this step, the Principal Permittee weald will compile the Information collected in the previous steps and
use it to determine which land use categories should be monitored. This refinement stepwe~,~ld will result
in a final list of categories to be examined, based on the actual measured values.

Some of the sites selected for field measurement may actually belong in another category and would be
reassipned to that category before the data were evaluated. In addition, development characteristics and
~ " important elements may indicate greater variability within an initial category than between other
c In the same land use. If there is no other reason to suspect differences that would affect
dry. .;uality or quantity, these areas could be combined to reduce the total number of individual land
use categories used in subsequent evaluations.

On the basis of Step 2 and Step 3, the Principal Permittee will measure the percent of directly connected
impervious area for each of the eight neighborhoods surveyed. The Principal Permittee will then compare
the percent of impervious area using simple non.parametric statistics to see how differences within a single
land use category compare with differences between land use categories. Based on this analysis, the
Principal Permittee will aggregate or subdivide land use categories as appropriate. Subdivisions of land
use categories shall correspond to those in the SCAG database.

Next, the Principal Permittee will rank the selected land use categories according to their predominance
and pollutant generation. As part of its analysis, the Principal Permittee weu~l will perform a marginal
cost/benefit analysis as to which land use categories should be monitored.

For each land use category the following will be estimated based on existing data: drainage area, runoff
quantity and an EMC value for each of four indicator pollutants (preliminarily, copper, pyrene, total
suspended solids and diazinon). The product of runoff quantity and EMC is the estimated total annual
pollutant loading associated with each land use category and indicator pollutant. These sums are then
ranked, from the largest to the lowest, and an accumulated percentage contribution is then produced for
each pollutant. These accumulated percentage values are plotted against the number of land use
categories. The graph wil! be relatively steep initially and then level off as it approaches 100%. A marginal
cost-benefit analysis can then be used to select the number of land uses that should be monitored, which

The list of County-wide land use categories to be evaluated in Step 5 will be reviewed for each of the six
watersheds in the Permit area. If there is a land use category in an individual watershed which may be
feasibly monitored and is in the top five land uses in terms o,~ total area in the watershed and is otherwise
an important contributor of constituents of concern, but which would not be monitored based on the County-
wide marginal cost-benefit analysis, up to two such land uses shall be monitored after the first year of the
monitoring program, subject to the station event cap.
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The Principal Permittee will take the top ranked land uses and if the total number of categories exceed ten,
aelect ten monitoring sites for monitoring the first year. All of the remaining top-ranked land uses will need
to be monitored in future years, subject to the station event cap. In selecting those sites for Initial
monitoring, the Principal Permittee should look for homogeneous areas that are serf-contained in a drainage
area. In addition, monitoring locations will need to be selected along storm drains that are able to
accommodate the sampling equipment, have sampling access, no safety problems, etc.

Next, the monitoring stations are installed. The monitoring equipment will include automatic water samplers
and, if surcharging flow problems are anticipated, flow sensors measuring velocity and depth of flow. The
samples collected at the automatic samplers st~ould all be flow-weighted composites, requiring only one
sample to be analyzed per event at each monitoring station. Each sampler aite will need to be visited
periodically to ensure that everything is ready to sample.

3"he Principal Permi~ee skeuid will continue down the list of priority land use categories and install
additional monitoring stations in subsequent years. At some point, the marginal benefit from monitoring
an additional land use category will not be sufficient to justify the cost, as determined from the marginal
cast-benefit analysis in step 5, and no additional sites will need to be installed. The land use sampling
program will end when sufficient storms have been sampled to obtain the desired en’or level in the EMC
values for the constituents of concern.
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A .TTACHMENT C-2

SCAG LAND USE CLASSIFICATIONS

Mobile Homes and Trailer ParksSingle Family Reside~al
Muffi-Family ResidentialHigh Density

Low Density Mixed Residential
General Of~e UseRural Residential

Retail Stores and Commercial Services
Other Commercial Public Facilities

Special Use Facilities Educational Institutions

Installations Light IndustrialMilitaryHeavy Industrial

(Mineral) Extraction Wholesaling and Warehousing

Transportation Communication Facilities

Facilities                                         Maintenance YardsUtility

Mixed Transportation Mixed Transportation and Utility

¯ Mixed Commercial and Industrial Mixed Urban

Under Construction Golf Courses

Local Parks and Recreation Regional Parks and Recreation

, ,~ Cemeteries Wildlife Preserves and Sanctuaries

Specimen Gardens and Arboreta Beach Parks

Other Open Space and Recreation Urban Vacant

Irrigated Cropland and Improved Pasture Land
Non-Irrigated Cropland and Improved Pasture Land
Orchards and Vineyards Nurseries

Dairy and Intensive Livestock. and AssOciated Facilities
Other AgriculturePoultry Operations

Horse Ranches Vacant Undifferentiated

Abandoned Orchards and V~neyards
Vacant with Limited Improvements

715/96
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ATTACHMENT C-3

LIST OF CONSTITUENTS IN MONITORING PROGRAM
AND ASSOCIATED E:-TECTION LIMITS

Conventional Pollutant=

Oil and Grease 413.2 1 ppm
Total Phenols 420.1 0.1 ppm
Cyanide 335.2 0.01 ppm
pH 150.1 0 - 14
Temperature None
Dissolved Oxygen -- Sensitivity

Bacteria

¯ Total Coliform 9221B <20mprdl00ml
Fecal Col~rm 9221 B" <20mprdl00ml
Fecal Streptococcus 9221B* <20mprdl

General

Dissolved Phosphorus 300 0.05ppm
Total Phosphorus 300 0.05ppm
Turbidity 180.1 0.1NTU
Total Suspended Solids 160.2 2ppm
Total Dissolved Solids 160.1 2ppm
Volatile Suspended Solids .160.4 2ppm
Total Organic Carbon 415.1 Ippm
Total Petroleum Hydrocarbon 418.1 lppm
Biochemical Oxygen Demand 405.1 2ppm
Chemical Oxygen Demand 410,4 20-900ppm
Total Ammonia-Nitrogen 350,2 0.1ppm
Total Kjeldahl Nitrogen 351.2 0.1ppm
Nitrate-Nitrite 4110" 0. lppm
Alkalinity 310.1 2ppm
Spec~c Conductance 120.1 lumho/cm
Total Hardness 130.2 2ppm
MBAS 425.1 <0.5 mg/L
Chlodde ~4110 2ppm

4110 0.1ppmFluoride
Sulfate 4110" 2ppm

715196
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Metals (’rotal and Soluble)

/aluminum 202.1 100rag!! ’
Antimony 204.2 10ppb
Arsenic 206.2 10ppb
Badum 208.2 100ppb
Beryllium 210.2 5ppb
Boron 212.3 250ppb
Cadmium 213.2 10ppb
Calcium 215.2 200ppb
Chromium 218.2 . 10ppb
Copper 219.2 10ppb
Hex. Chromium 7196 <10mg/L
Iron 236.2 100ppb
Lead 239.2 10ppb
Magnesium 242.1 200ppb
Manganese 243.2 30ppb’
Mercury 245.1 lppb
Nickel 249.2 lOppb
Potassium 258.1 lppm
Selenium 270.2 5ppb

TSilver 272.2 10ppb
Sodium 273.1 5ppb
Thallium 279.2 10ppb
Z~nc 289.2 50ppb --

Semivolatile Organic Compounds (Pg~)

Acids 8250

Benzoic Acid 8250 <5 T
Benzy, Alcohol 8250 <5
2-Chlorophenol 8250 <2
2, 4-Dichlorophenol 8250 <2

4-Dimetylphenol 8250 <2
4, 6-Dinitro-2-metylphenol 8250 <3
2,4-Dinitrophenol 8250 <3
2-Methylphenol 8250 <3

8250 <34-Methylphenol
2-Nitrophenol 8250 <3

y ~’~4-Nitrophenol 8250 <3
4-Chloro-3-methylphenol 8250 <3
Pentachlorophenol 8250 <2
Phenol 8250

715/96
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.=~’Jd$ (continued) ~250

2,3,4,6-Tetrachlorophenol 8250 <I :
2,4,5-Trichlorophenol 8250 ¯ <1
2,4,6-Trichlorophenol 8250 <1

Base/Neutral 8250

Acenapthene 8250 <0.5
Acenapthylene 8250 <0.5
Acetophenone- 8250 <3
Aniline 8250 <3
Anthracene 8250 <0.5
4-Aminobiphenyl 8250 <3
Benzidine 8250 <3
Benzo(a)anthmcene 8250 < 1
4-Chloroaniline 8250 < 1
1-Chloronapthalene 8250 <1
p-Dimethylaminoazobenzene 8250 <3
7,12-Dimethylbenz(a)-anthracene 8250 <1
a-,a-DimethyJphenethylamine 8250 <3
Benzo(a)pyrene 8250 < 1
Ber’,zo(b)flouranthene 8250 < 1
Benzo(k)fiouranthene 8250 <1
Chlordane 8250 <1
Bis(2-chloroethoxy)methane 8250 <1
Bis(2-chlofisopropyl)ether 8250 <I
Bis(2-chloroethyl)ether 8250 <1
Bis(2-ethylhexyl)phtalate 8250 <3
4-Bromophenyl phenyl ether 8250 <1
Butyl benzyl phthalate 8250 <3
2-Chloronapthalene 8250 ~ <1
4-Chlorophenyl phenyl ether 8250 <1
Chrysene 8250 <1
Dibenz(a,j)acddine 8250 <3
Dibenz(a,h)anthracene 8250 <1
1, 3-Dichlorobenzene 8250 <0.5
1, 4-Dichlorobenzene 8250 <0.5
1, 2-Dichlombenzene 8250 <0.5
3, 3-Dichlorobenzidine 8250 <3
Diethylphthalate 8250 <0.5Oi et,,,phth==e ,250
Di-n-butylphthalate 8250 ,(3
2,4-DinJtrotoluene 8250 <0.5
2, 6-Dinitrotoluene 8250 <0.5
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Base/Neutral(continued) 8250

Diphenylarnine 8250
I, 2-Diphenylhydrazine 8250 <3
Di-n-octylphtalate 8250 <3
Ethyl methanesulfonate 8250 <3
Fluoranthene 8250 <I
Fluomne 8250 <I
Hexachlombenzene 8250 <0.8
Hexachlorobutadiene 8250 <I
H~xachlorocyclopentadiene 8250 <3
Hexachloroethane 8250 <I
Indeno(1, 2, 3-cd)pymne 8250 <I
Isophomne 8250 <0.5
3-Methylcholanthrene 8250 <3
Methyl methanesulfonate 8250 <3
Napthalene 8250 <0.5
1-Napthylamine 8250 <3
2-Napthylamine 8250 <3

¯ 2-Nitroanlline 8250 <3
~ ~ 3-Nitmaniline 8250 <3
, ,~ 4-Nitroaniline 8250 <3

Nitrobenzene 8250 <0.5N-Nitroso i-..=,ut  .mi,e 8250
N-Nitrosodimethylamine 8250 <3
N-Nitrosodiphenylamine 8250 <3
N-Nitroso-di-N-propylamine 8250 <1
N-Nitrosopiperidine 8250 <3
Pentachlorobenzene 8250 <3
Phen.citin 8250 <3
Phenanthmne 8250 <0.5
2-Picoline 8250 <3
Pron.mid. 8250 <5
Pymne 8250 <0.5
5-Tetrachlorobenzene 8250 <3
1, 2, 4,-Tdchlorobenzene 8250 <0.5

Pesticides 608

Alddn 608 0.05
alpha-BHC 608 0.05
beta-BHC 608 0.05
deP, a-BHC 608 0.05
gamma-BHC (Lindane) 608 0.05
Carbofuran 531.1 <5
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Chlordane 608 0.05
4, 4’-DDD 608 <0.1
4, 4’-DDE 608 <0.1
4, 4:DDT 608 <0.1
Benzaton 515.1 <2
Dielddn 608 <0.1
Endosulfan I 608 <0.1
Endosulfan II 608 <0.1
Endosulfan sulfate 608 <0.1
Enddn 608 <0.1
Enddn aldehyde 608 <0.1
Glyphosate 547 <.5
Heptachlor 608 0.05
Heptaohlor epoxide 608 0.05
Methoxychlor 608 <0.5
Toxaphene 608 <1.0
2,4-D 515.1 <.02
2,4,5-TP-SI LVEX 515.1 <0.2

Polychlorinated Biphenyls 608 (IJgtl)

Aroclor-1016 608 <1
Atoclor-1221 608 <1
Aroclor-1232 608 <1
Aroclor-1242 608 <1
Aroclor-1248 608 <1
Aroclor-1254 608 <1
Aroclor-1260 608 <1

Herbicides

Diazinon.
Chlorpyrifos

Malathion "
Prometryn 507
Atrazine 507
Simazine 507 <2
Cyanazine 507
Molinate 507 <.01
Thiobencarb 507 <.1 m~
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Vola~le Organic Compounds (VOCs) 8240A

Acetonitdle 8240A 10.0
Acrolein 8240A 10.0
Acrylonitdle 8240A 0.5
Benzene 8240A 0.5
Bmmoform 8240A 0.5
2-Butanone 8240A 10.0
Carbon Disulfide 8240A 10.0
Carbon Tetrachlodde 8240A 0.5
Chlorobenzene 8240A. 0.5
Chlorodibmnmethane 8240A - 0.5
Chloroethane 8240A 0.5
2-Chloroethyl vinyl ether e240A 1.0
Chloroform 8240A 0.5
Dibromomethane 8240A 0.5
1̄,2-Dibromo-3Chloropropane 8240A <.01
’1, 4-Dichloro-2-butene 8240A 10.0
Dichlorobromornethane 8240A 0.5
Dichlorodifluoromethane 8240A 0.5
1, 1-Oichloroethan, 8240A 0.5
1, 2-Dichloroethane 8240A 0.5
1, 1-Dichloroethene 8240A 0.5
trans-1, 2-Dichloroethene 8240A 0.5
1, 2-Dichloropropane 8240A 0.5
cis-1, 3-Oichloropropene 840A 0.5
trans-1, 3-Dichloropropene 8240A 0.5
Ethanol 8240A 10.0
Ethylbenzene 8240A 1.0
Ethylene Dibromide 8240A <.01
Ethylene Oxide $240A 10.0
Ethyl Metcrylate 8240A 0.5

2-Hexanonelodomethane
8240A 5.0
8240A 0.5

Methyl Bromide 8240A 5.0
Methyl Chlodde 8240A 5.0
Methylene Chloride 8240A 1.0
4-Methyl.2-pentanone 8240A 5.0
Styrene 8240A 0.5
1̄, 1, 2,2-Tetrachloroethane 8240A 0.5
Tetrachloroethane 8240 0.5
Toluene 8240A 1.0
Trichlomfluomrnethane 8240A 1.0
1, 2,3.Tdchloropropane 8240A 0.5
Trichloroethene 8240A 0.5
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VOCs (conlJnued) 8240A

1, 1, 1-Trichloroethane 8240A 1.0
1, 1,2-Tdchloroethane 8240A 1.0
1,1,2-Tdchloro-
1,2,2 triflluoroe~ane 8240A ,=.5
Vinyl acetate 8240A 5.0
Vinyl chloride 8240A 0.5
Xylen. (Total) 8240A 0.5

U

U

U
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ATTACHMENT C-4

CRITICAL SOURCE/BMP MONITORING

using the following steps:

Step 1: The Principal Permittee first will develop an initial list of candidate critical sources, Including
tndustz’ial and commercial sources that are regulated under the state’s General Permit and those which are

Step 2: The Principal Permit’tee next will develop a list of criteda for pdoritizing the candidate critical
sour=s developed pursuant to Step 1, including the following: number and/or total area associated with
each critical source; runoff pollutants associated with each source; the impact of non stormwater discharges
associated with each source; whether or not the source is regulated under the ~ -:neral Permit; and, ease
of implementation of monitoring and BMPs.

Step 3: The Principal Permittee next will pdoritJze the candidate c~cal ,our=s based on the selection
criteria develop under Step 2.

Step 4: The Principa! Permittee next will conduct a literature review and contact other state municipal
stormwater programs to identify what critical sources have been (or are planned in the next five years) to
be studied elsewhere. Where studies have been conducted or are planned to be conducted elsewhere,
such studies will be reviewed to assess whether the hydrologic conditions in the study area are
representative of those in Los Angeles County, the quality of the study, and any conclusions from studies
already conducted. This evaluation will be coordinated with the State Stormwater Quality Task Force.

Step 5: The Principal Permittee next will take the list developed ul~te Irt Step 3 and refine and finalize it
based upon the review conducted pursuant to Step 4.

Selection of Additional Critical Sou,=es/BMPa: The selection of additional critical sour=s or BMPs for
monitoring following the third rainy season from the adoption of this Order will follow the steps noted above,
except that BMPs be evaluated in addition to critical sources.

715/96
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A3"rACHMENT C-5

RECEIVING WATERS STUDY

A receiving waters study will be a joint effort among the Univers~ of Southern Ca,~omia, the University
of California at Santa Barbara and the Southern California Coastal Water Research Project ("$CCWRP").
In addition, the study will be done in cooperation with an ongoing toxicity study by investigators at UCLA.
Co-funding, either direct or in terms of vessel support, will be provided by the federal government through
the Sea Grant program, and by the Ci~ of Los Angeles through SCCWRP. It must be noted that while the
Principal Permittee is committed to funding a receiving waters study, the scope of that study will be affected
by the availability of non-Principal Permittee funding sources, as discussed below. The Principal
Permittee’s commitment is limited to the provision of funds.

A. Outline of Study: The recaMng waters study includes a plume study to determine the dispersion
of stormwater runoff and associated sediment, a study of the benthic environment near two
principal storm drains, Malibu and Ballona Creeks, and an assessment of the toxicity of storm drain
waters and affected sediments near Malibu and Ballona Creeks. The plume study will be carded
out by the USC Sea Grant program. The benthic and toxicity studies will be carried out by¯ SCCWRP. All of these studies will be carried out over two storm seasons, with the third year u~:l
for analysis of the data obtained in the previous years. If it is the consensus of the project
scientists that a third year of research is appropriate for the benthic and toxicity studies, such study
shall be carried ouL Each element of these studies is outlined below.

1, Plume Study: The plume study will be conducted over two storm seasons to, at ¯
minimum, accomplish the following:

¯ Map the spatial and temporal structure of the runoff plumes from Ballona and
Malibu Creeks as they flow into Santa Monica Bay following strong winter storms.

¯ Examine the interaction between the runoff plume and ocean processes as they
affect the advection, dispersion, and mixing of the plume.

¯ Evaluate the impact of storm runoff plumes on beneficial uses of the coastal

¯ Characterize the optical properties of the suspended particulate material ("SPM")
and dissolved organic material ("DOM") associated with runoff sources.

¯ Examine the effects of DOM and SPM on the water column optics and the
distribution of nutrient concentrations, as the same may affect phytoplankton
productive.

¯ Assist in establishing appropriate locations for benthic study stations.
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2. Benthic Study: The benthic study will measure the following parameters:

¯ Water quality (dissolved oxygen, salinity, density, temperature, light transmisslvity
rand pH).

¯ Sediment grain size, sediment organic concentrations and sediment contaminant
¯. concentrations.

¯ The structure of the benthic invertebrate community.

The benthic study will employ the same methods used in studies of dry weather Impacts
in river discharge areas carried out by SCCWRP in 1994 and 1~5 in the entire Southern
California BighL

3. Toxicity Study: The toxicity study will involve the following ixoposed annual elements:

Water Column Toxicity

¯ 30 sea urchin fertilization bioassays taken dudng two ston~ and one dry weather

.- event off each of Ballona and Malibu Creeks (including reference sites).

¯ 3 Phase I TIE tests on up to 3 samples showing toxicity in ~e sea urchin
fertilization bicassays

Sediment Toxicity

¯ Amphipod survival bioassays of sediment samples from 10 stations (including
reference sites) will be taken 2 times (1 storm and 1 dry weather period) in Year

¯ Amphipod survival bioassays of sediment samples from 10 stations (including
reference sites) will be taken 2 times (1 storm and 1 dry weather period) in Year
2.

¯ Sea urchin growth bioassays will be conducted for chrcflic toxicity in sediment
samples from 6 stations, plus 1 reference site, with the locations to be determined
by project scientists based on existing data and best scientific judgmenL
Biological effects only (survival, growth, sediment avoidance) will be measured for
all sites in Year 2.

¯ Chemical analysis of sea urchin growth test tissue samples (gonad) will be
conducted for organics and metals. Duplicate samples from 4 stations (including
one reference) will be analyzed in Year 2.

¯ Phase I TIE tests using sea urchin fe~lization of intem’~Jal water from up to 4
stations identified to be toxic in amphipod survival bioassays (4 samples total) will
be conducted in Year 2.
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¯     Additionalnoted belowlnterstitialmay alsoWaterbe carriedtestingout.intended to coordinate with the UCLA study                                   E               O

B.    Project Flexibility: The exact parameters of Year 2 (and Year 3, ff necessary) testing will
be determined through a review by the project scientists of the results of Year 1 and Year

V L2 testing. Thus, the steps outlined above may be modified following the reviews.

C.    Coordination with UCLA Toxicity Study: UCLA researchers are involved in an ongoing
ISanta Monica Bay Restoration Project study of the toxicity of stormwater runoff in Ballona

and Malibu Creeks. The receiving waters study shall be coordinated, to the extent
possible, with the UCLA study to maximize the util~ of information obtained by both

Sstudies.
1

D. Loa Angelee and San Gabriel.River Study: In addition, the Principal Permlttee will take
Ea total of three (two storm weather and one dry weather) water samples taken at each of

the Los Angeles and San Gabriel River mass emission stations dudng each of the two
years that those stations are monitored, The samples will be analyzed using the sea

Durchin fertilization bioassay, with the bioassay costs not to exceed $3,600.

U

u
N
T u
A
i
V
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GLOSSARY OF TERMS

permanent rules published in the Federal Register by the executive departments and agencies of tim
federal govemment.

Adverae Affect: An effect of ¯ discharge or loading of ¯ pollutant which has ¯ detrimental effect
or Impact upon water quality or beneficial uses,

Authorized Discharge: Any discharge that is authorized pursuant to an NPDES permit or meets the
conditions set forth in this Order.

Basin Plan: Refers to the Water Qual~ Control Plan, Los Angeles Region, Basin Plan for the Coastal
Watersheds of Los Angeles and Ventura Counties, adopted by the Regional Board on June 13, 1994 and
subsequent amendments.

Beneficial Uses: Existing or potential uses of receiving waters in the permit area as designated by the
Regional Board in the Basin Plan.

BAT/BCT Criteria: Treatment-based standards for reducing the discharge of pollutants, as defined in 40
CFR subchapter N, for specific categories of industrial facilities subject to storm water effluent limitations
guidelines, new source performance standards, or toxic pollutant effluent standards. Effluent limitations
have been defined in 40 CFR for the reduction of toxic pollutants using Best Available Technology
Economically Achievable (BAT) and for the reduction of conventional pollutants using Best Conventional
Pollutant Control Technology (BCT).

BMP: See Best Management Practice

Best Management Practice (BMP): Activities, practices, facilities, and/or procedures that when
implemented to their maximum efficiency will prevent or reduce pollutants in discharges. Examples of
BMPs may include public education and outreach, proper planning of development projects, proper clean
out of catch basin inlets, and proper sludge or waste handling end disposal, among others.

Bioaccumulatei The build up of ¯ substance in the tissues of an organism to ¯ higher concentration than
in the surrounding environment, generally as a result of the organism’s ingestion and internal storage of
the substance over time.

Biostlmulatory: An agent, action, or condition that arouses, elicits or accelerates phy’siological or organic
activity. For example, the introduction of excessive nutrients to an aquatic system has ¯ biostimulatory
effect which manifests itself as excessive growth of algae in the aquatic systems. As the algae
decomposes, dissolved oxygen in the water column is depleted, potentially leading to excessively low
dissolved oxygen levels which can lead to suffocation of aquatic life, i.e., fish kills.
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CFR: See Code of Federal Regulations.

CRWQCB: This means the California Regional Water Quality Control Board, Los A~geles Region. See
also Regional Board.

CSWMP: See Countywide Storm Water Management Plan

California Storm Water Best Management Practice Handbooks: The technical manuals prepared under
direction of the Storm Water Quality Task Force, representing California members of the Amedcan Public
Works Associatio, (APWA). Comprising three volumes~Municipa,, Industrial, and Construction--they
provide guidance for selecting BMPs to reduce pollutants in storm water discharges. These manuals are
currently available from Blue Print Service, 1700 Jefferson Street, Oaldand, CA 94612, (510) 444-6771 or
Fax (510) 444-1262.

Clean Water Act (CWA): The Federal Water Pollution Control Act enacted in 1972 by Public Law 92-500
and amended by the Water Quality Act of 1987. The Clean Water ACt prohibits the discharge of pollutants
to Waters of the United States unless said discharge is in accordance with an NPDES permit. The 1987
amendments include guidelines for regulating municipal, industrial, and construction storm water discharges
under the NPDES program.

Code of Federal Regulations: A codification of the general and permanent rules published in the Federal
Register by the Executive departments and agencies of the Federal Government.

Construction Activity: Clearing, grading, ¢r excavation that results in soil disturbance. Construction
activity does not include routine maintenance to maintain original line and grade, hydraulic capacity, or
odginal purpose of the facility, nor does it include emergency construction activities required to immediately
protect public health and ~afety.

Control: When used in the context of legal authority, "Control" means to legally, contractually, or by other
similar means, minimize or eliminate an activity or activities or the result(s) of the activity or activities.

Countywide Storm Water Management Plan (CSWMP): A single comprehensive plan for implementation
of the requirements of this Order that are applicable to all Permittees and all Watershed Management
Areas. The CSWMP is a storm water management implementation plan for the entire drainage areas within
the jurisdiction of the Permittees under this Order. The Countywide Storm Water Management Plan will
be developed as a single document by the Principal Permittee, with assistance and participation from the
Permittees, according to the schedule prescribed in the permit. The CSWMP shall be used as a tool to
develop a watershed specific Watershed Management Area Plan (WMAP).

swimming pool discharges ~which have no measurable chlorine and not contain
any detergents, wastes, or additional chemicals not typically found in swimming pool water. The term
swimming pool discharges does not include swimming pool filter backwash.
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Discharge: Any release, spill, leak, pump, flow, escape, dumping, or disposal of any liquid, semi-solid or
solid substance.                                                       ¯

Disposal: Affirmative act in the placement of wastes or other materials to be thrown out or thrown
away.

Disturbed Area: In the context of construction activities, "disturbed area" means that area altered as a
result of clearing, grading, and/or excavation of earth.

Do-it.youreelfem: Means any person or persons who repair or maintain their own vehicle(s) and/or
home(S).

Effectively Prohibit: This is a term used in the context of legal authority end essentially means that a
Permittee, individually or jointly, must have or acquire the adequate legal authority to prohibit an action or
actions.

Effectiveness: A measure or indicator of how well ¯ program, plan, or best management practice achieves
its intended purpose. Measures or indicators of effectiveness include, but are not limited to, detailed
accounting of program accomplishments, funds expended, staff hours utilized, amount of pollutants
reduced, and results of quantitative monitoring.

Erosion: The wearing away of land surface primarily by wind or water. Erosion occurs naturally as a
result of weather or runoff but can be intensified by clearing, grading, or excavation of the land surface.

Executive Advisory Committee (EAC): A committee composed of representatives of the County of Los
Angeles, the City of Los Angeles, and representatives from the six Watershed Management Areas.

Executive Officer: The Executive Officer of the California Regional Water Quality Control Board, Los
Angeles Region, or an authorized representative.

Food Distribution Industry: Establishments pdmarlly engaged In the warehousing and storage of
perishable goods under refrigeration described by SiC 4222, end establishments primarily engaged
in retail selling of food for home preparation and consumption described by SIC Major Group 64.

Food Service Industry: Establishments primarily engaged in the retail eale of prepared food end
drinks for on-premise consumption or Immediate consumption described by SIC 6812

GCASP: See General Construc~on Activity Storm Water Discharge Perm~

GIASP: See General Industrial Activity Storm Water Discharge Permit.

General Construction Activity Storm Water Discharge Permit (GCASP). This is a NPDES permit
adopted by the State Water Resources Control Board which authorizes the discharge of storm water under
certain conditions.
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-General Industri,! Activity Storm Water Dlsch,rg. Permit (GIASP). Th~s ~s a NPDES permit adopted
by the State Water Resources Control Board which authorizes the discharge of storm water under certain
conditions.

Good Housekeeping Practice: A common practice related to the storage, use, or cleanup’ of materials,
performed in a manner that minimizes the discharge of pollutants. Examples include purchasing only the
quantity of materials to be used at a given time, use of alternative and less harmful products, cleaning up
spills and leaks, and storing materials in a manner that will contain any leaks or spills.

Hazardous Matedah Any material defined as hazardous by Chapter 6.95 of the California Health and
................. , .......................................... ,. ,::f:,.,., *^

Hazardous Substance: Any substance designated pursuant to 40 CFR 302. This also includes unlisted
hazardous substances which is a solid waste, as defined in 40 CFR 261.2, which is not excluded fl’om
regulation as a hazardous waste under 40 CFR 261.4(b), is a hazardous substance under section 101(14)
of the CWA if it exhibits any of the characteristics identified in 40 CFR 261.20 through 261.24.

Examples of hazardous substances include any substance or chemical product for which one or more of
the following applies:

=A material safety data sheet (MSDS)is required
¯ ’The substance is listed as radioactive by the Nuclear Regulatory Commission
¯The substance is listed as hazardous by the U.S. Department of Transportation
¯ The material is listed in Labor Code §6382(b).

Hazardous Waste: See "Hazardous Substance" and "Hazardous Material".

IPM: See Integrated Pest ManagemenL

Illicit Connection: Any man-made conveyance that is connected to the storm drain system without a
permit, excluding roof-drains and other similar type connections. Examples include channels, pipelines,
conduits, inlets, or outlets that are connected directly to the storm drain system.

Illicit Discharge: Any discharge to the storm drain system that is prohibited under local, state or federal
statutes, ordinances, codes or regulations. This includes all non-storm water discharges except discharges
pursuant to an NPDES permit and discharges that are exempted or condition.ally exempted in accordance
with Section II of this Order.

Illicit Disposal: Any disposal, either intentionally or unintentionally, of material(s) or waste(s) that can
pollute storm water or urban runoff.

Impact: Any actual or potential impelling or compelling negative effect caused either directly or indirectly
by the discharge of pollutants to the municipal storm drain system.

Impervious Surface: Man-made or modified surface that prevents or significantly reduces the entry of
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water into the underlying soil, resulting in runoff from the surface in greater quantities &rid/or at an
increased rate when compared to natural conditions prior to development. Examples of places that
commonly exhibit impervious surfaces include parking lots, driveways, roadways, storage areas, and
rooftops. The imperviousness of these areas commonly results from paving, compacted gravel, compacted
earth, .nd oiled earth.

In Consultation With: The term "In consultation with the Permltteea" means that the Principal
Permittee and Permitteea work cooperatively towards the development of programs.

Industrial Activity: The term "industrial activity" is defined in 40 CFR 122,26(b)(14) and refers to 11
categories of activities required to obtain a National Pollutant Discharge Elimination System (NPDES) permit
for storm water discharges associated with "industrial activity" as required by 40 CFR 122.26(c). See
Phase I Facilities.

InduatdallCommerclal Facility: Any facility involved and/or used in either the production, manufacture,
storage, transportation, distribution, exchange or sale of goods and/or commodities, and any facility involved
and/or used in providing professional and non-professional services. This category of facitity includes, but
is not limited to, any facility defined by the Standard Industrial Classifications (SIC). Facility ownership
(federal, state, municipal, pdvate) and profit motive of the facility are not factors in this definition.

Integrated Pest Management (IPM): A philosophy of pest management that considers the whole
ecosystem when determining the pest control strategies. This philosophy emphasizes use of a hierarchy
of controls, with a preference for mechanical controls (e.g., mowing) and biological controls (e.g., beneficial
insects, pheromones) before chemical controls (e.g., pesticides).

Jurisdiction: The term "jurisdiction", when used in connection with a Permittee, means the geographic
area within the Permittee’s boundaries that are required under this Order to be under the Permittee’s
regulatory control, The term is not intended to include facilities which the Permittee is preempted or
otherwise precluded from regulating, such as federal and state facilities, school districts and similar
governmental (non-municipally owned or operated) entities.

Legal Authority: The ability of a Permittee to impose and enforce statutes, ordinances, and regulations
to require control of pollutant sources and regulate the discharge of pollutants to the storm drain system,
and to enter into interagency agreements, contracts, and memorandums of understanding. These powers
are granted to the Permittees by the Constitution of the State of California and the General Laws of the
State (for General Law Cities/Counties) or individual constitutions (for Charter Cities/Counties). These

adoptedP°Wers araby theirPr°mulgatedgovemingbYbody.the Permittee through their municipal codes, ordinances, and statutes duly

MS4: See Municipal Separate Storm Sewer System

Maximum Extent Practicable (MEP): The term which is the standard for implementation of storm water
management programs, taken as a whole, to reduce pollutants in discharges to the maximum extent
practicable. It is the maximum extent possible taking into account equitable consideration and competing
facts, including, but not limited to: the gravity of the problem, public health risk, aocietal concern,
environmental benefits, pollutant removal effectiveness, regulatory compliance, public acceptance,
implementability, cost and technical feasibility. MEP refers to storm water management programs as a
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whole. (Section 402(p)(3)(B)(iii) of the Clean Water Act requires that municipal permits "...shall require
controls to reduce the discharge of pollutants to the maximum extent practicable, including management
prances, control techniques and system, design and engineering methods, and such other provisions as
ttm Administrator or the State determines appropriate for the control of such pollutants.)

Municipal Separate Storm Sewer System (MS4): See Storm Drain System.

NPDES: See National Pollutant Discharge Elimination System

¯ National Pollutant Discharge EIImlnetion System: A permit issued by the USEPA, SWRCB, or
CRWQCB pursuant to the Clean Water Act that authorizes discharges to waters of the United States and
requires the reduction of pollutants in the discharge.

Non-Storm Water Discharge: Any discharge to a municipal storm drain system that is not composed
entirely of storm water.

Notice of Intent to Meet and Confer (NIMC): The NIMC is a letter sent to a Permittee or Permittees by
the Regional Board Executive Officer as an invitation to discuss the implementation of requirements under
this Order and is made when it is suspected that a Permittee or Permittees has/have an Insufficient
program based upon performance and submittals made under this Order. The NIMC is a part of the
Administrative Review section of this Order and provides an opportunity for the Permittee(s) to meet with
Regional Board staff to clarify any potential misunderstandings prior to, or in lieu of the Regional Board
taking enforcement action for "non-compliance".

Nuisance: Anything which meets all of the following requirements: (1) is injurious to health, or is indecent
or offensive to the senses, or an obstruction to the free use of property, so as to interfere with the
comfortable enjoyment of life or property; (2) affects at the same time an entire community or
neighborhood, or any considerable number of persons, although the extent of the annoyance or damage
inflicted upon individuals may be unequal; (3) occurs during, or as a result of, the treatment or disposal of
wastes.

Permittee(s): Any agency named in the NPDES storm water permit as being responsible for permit
conditions within its jurisdiction. Permittees to the NPDES storm water permit presently include the County
of Los Angeles and the cities of Agoura Hills, Alhambra, Arcadia, Artesia, Azusa, Baldwin Park, Bell,
Bellflower, Bell Gardens, Beverly Hills, Bradbury, Burbank, Calabasas, Carson, Cerritos, Claremont,
Commerce, Compton, Covina, Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo,
Gardena, Glendale, Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills, Huntington
Park, Industry, Inglewood, Irwindale, La Canada Flintridge, La Habra Heights, Lakewood, La Mirada, La
Puente, La Verne, Lawndale, Lomita, Long Beach, Los Angeles, Lynwood, Malibu, Manhattan Beach,
Maywood, Monrovia, Montebello, Monterey Park, Norwalk, Palos Verdes Estates, Paramount, Pasadena,
Pico Rivera, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates,
Rosemead, San Dirnas, San Femando, San Gabriel, San Marino, Santa Clarita, Santa Fe Springs, Santa
Monica, Sierra Madre, Signal Hill, South El Monte, South Ga~e, South Pasadena, Temple City, Ton’ance,
Vernon, Walnut, West Covina, West Hollywood, Westlake Village, and Whittier.

Pervious: Natura! or man-made surfaces that allow the entry of water into the underlying soil, resulting
in less runoff from the surface when compared to impervious surfaces. Examples of pervious surfaces
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pavements.

Phase I Facilities: This term refers to categories of facilities which are required to obtain a National
Pollutant Discharge Elimination System (NPDES) permit for storm water discharges associated with
"industrial activity" as required by 40 CFR 122.26(c). The term "industria; activity" is defined in 40 CFR
122.26(b)(14) and in general refers to 11 categories of ac0vities. These categories include:

i. FACILITIES SUBJECT TO STORM WATER EFFLUENT LIMITATIONS GUIDELINES, NEW
SOURCE PERFORMANCE STANDARDS, OR TOXIC POLLUTANT EFFLUENT STANDARDS (40
CFR SUBCHAPTER N). Currently, categories of facilities subject to storm water effluent limitations
guideline are Cement Manufacturing (40 CFR Part 411), Feedlots (40 CFR Part 412), Fertilizer
Manufacturing (40 CFR Part 418), Petroleum Refining (40 CFR Part 419), Phosphate
Manufacturing (40 CFR Part 422), Steam Electric (40 CFR Part 423), Coal Mining (,~0 CFR Part
434), Mineral Mining and Processing (40 CFR Part 436), One Mining and Dressing (40 CFR Part
440), and Asphalt Emulsion (40 CFR Part 442). The fact sheet accompanying this general permit
contains additional information pertaining to facilities subject to new source performance standards
or toxic pollutant effluent standards.

MANUFACTURING FACILITIES: Standard Industrial Classifications (SICs) 24 (except 2411 and
2434), 26 (except 265 and 267), 28 (except 283 and 285) 29, 311, 32 (except 323), 33, 3441, and

iii. OIL AND GAS/MINING FACILITIES: SICs 10 through 14 including active or inactive mining
operations (except for areas of coal mining operations meeting the definition of a reclamation area
under 40 CFR 434.11(1) because of performance bond issued to the facility by the appropriate
Surface Mining Control and Reclamation Act (SMCRA) authority has been released, or except for
area of non-coal mining operations which have been released from appliceble State or Federal
reclamation requirements after December 17, 1990) and oil and gas exploration, production,
processing, or treatment operations, or transmission facilities that discharge stormwater
contaminated by contact with or that has come into contact with any overburden, raw material,
intermediate products, finished products, by products, or waste products located on the site of such
operations. Inactive mining operations are mined sites that are not being actively mined, but which
have an identifiable owner/operator. Inactive mining sites do not include sites where mining claims
are being maintained prior to disturbances associated with the extraction, beneficiation, or
processing of mined material, or sites where minimal activities are undertaken for the sole purpose
of maintaining a mining claim.

iv.    HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES: Includes those
operating under interim status or a general permit under Subtitle C of the Federal Resource
Conservation and Recovery Act (RCRA).

v. LANDFILLS, LAND APPLICATION SITES, AND OPEN DUMPS: Sites that receive or have received
industrial waste from any of the facilities covered by this general permit, sites subject to regulation
under Subtitle D of RCRA, and sites that have accepted waste from construction activities
(construction activities include any clearing, grading, or excavation that results in disturbance of five
acres or more).
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vi. RECYCLING FACILITIES: SICs 5015 and 5093. These codes Include metal scrap yards, battery
reclaimers, salvage yards, motor vehicle dismantlers and wreckers, and recycling facilities that are
engaged in assembling, breaking up, so.rig, and wholesale distribution of scrap and waste
material such as bottles, wastepaper, textile wastes, oil waste, etc.

vii. STEAM ELECTRIC POWER GENERATING FACILITIES: Includes any facility that generates
steam for electric power through the �ombustion of coal, oil, wood, etc.

viii. TRANSPORTATION FACILITIES: SICs 40, 41, 42 (except 4221-25), 43, 44, 45, end 5171 which
have vehicle maintenance shops, equipment cleaning operations, or airport deicing operations.
On~ those portions of the facil~ involved in vehicle maintenance (including vehicle rehabilitation,
mechanical repairs, painting, fueling, end lubrication) or other operations identified herein that are
associated with industrial activity.

ix. SEWAGE OR WASTEWATER TREATMENT WORKS: Facilities used in the storage, treatment,
recycling, end reclamation of municipal or domestic sewage, including land dedicated to the
disposalofsewage sludge that are located within the confines of the facility, with a design flow of
one million gallons per day or more, or required to have an approved pretreatment program under
40 CFR Part 403. Not included ere farm lands, domestic gardens, or lands used for sludge
management where sludge is beneficially reused end which are not physically located in the
confines of the facility, or areas that are in compliance with Section 405 of the CWA.

MANUFACTURING FACILITIES WHERE MATERIALS ARE EXPOSED TO STORM WATER: SICs
20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 285, 30, 31 (except 3441), 35, 36, 37 (except 373),
38, 39, and 4221-4225,

Note: Category x, Construction activity, is covered by a separate general permit.

defined in Section 502(6) of the federal Clean Water Act (33Pollutant: Those "pollutants"
U.S.C.§1362(6)), or incorporated into California Water Code §13373. Examples of pollutants include, but
are not limited to the following:

-,Commercial and industrial waste (such as fuels, solvents, detergents, plastic pellets, hazardous
substances, fertil=ers, pesticides, ,lag, .sh, and sludge);

¯ "Metals such as cadmium, lead, zinc, copper, silver, nickel, chromium, end non-metals such as phosphorus
and arsenic;

".Petroleum hydrocarbons (such as fuels, lubricants, surfactants, waste oils, solvents, coolants, and
grease);

-,Excessive eroded soils, sediment, and particulate materials in amounts which may adversely effect the
beneficial use of the receiving waters, flora or fauna of the State;

¯ "Animal wastes (such as discharge from confinement facilities, kennels, pens, recreational facilities,
stables, and show facilities);
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=Substances having characteristics such as pH less than 6 or greater than 9, or unusual coloration or
turbidity, or excessive levels of fecal coliform, or fecal sVeptococcus, or enterococcus;

The term "Pollutant" ¯hall not include uncontaminated storm water, potable water or reclaimed water
generated by a lawfully permitted water treatment facility.

The term "Pollutant" also shall not include any substance iden~ed in this definition, tf through compliance
with the best management practices available, the discharge of such substance has been eliminated to the
maximum extent practicable. In an enforcement action, the burden shall be on the person who is the
subject of such action to establish the elimination of the discharge to the maximum extent practicable
through compliance with the best management practices available.

Pollutant Loading: The quantity of a pollutant found in runoff expressed in mass per unit of time.
Pollutant Ioadings are commonly expressed in units of tons/year or pounds/year.

Pollutants of Concern: Pollutants that exhibit one or more of the following characteristics:

¯ Current Ioadings or histodc deposits of the pollutant are impacting the beneficial uses of a receiving water,

=Elevated levels of the pollutant are found in sediments of ¯ receiving water end/or have the potential to
bioaccumulate in organisms therein, or

=The detectable inputs of the pollutant are at a level high enough to be considered potentially toxic to
humans and/or flora and fauna.

Pollutants of concern may be different for each receiving water.

For example, Pollutants of concern for the Santa Monica Bay Watershed Management Area include, DDT,
PCBs, PAHs, Chlordane, TBT, cadmium, chromium, copper, lead, nickel, silver, zinc, pathogens, TSS
(sediment), nutrients, trash and debris, chlorine, oxygen demanding substances, and oil and grease.

Pollution Prevention: Includes any planning, schedules of activities, prohibitions of practices,
implementation maintenance procedures, and other management practices, to prevent or reduce pollutants
in storm water ! urban runoff discharges.

Principal Permittee: The agency named in the NPDES storm water permit to serve as permit coordinator,
responsible for general administration of the permit, and coordinating cooperation by other Permittees,
including but not limited to the implementation of local self-monitoring programs and BMPs, and preparation
and submittal of reports required by the permit. The Principal Permittee under this Order is the County of
Los Angeles.

Proper Disposal: The act of disposing of material(s) In ¯ lawful manner and which ensures the
protection of water quality.

Public Agency Vehicle Maintenance/Material Storage Facility: Any Perm~ee-owned and/or operated
facility that is: used for vehicle or equipment maintenance, repair, washing, or fueling; and/or is required
to prepare a hazardous materials business plan.
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Regional Board: The membe~ Governing Board of the California Regional Water Quality Control Board
State agency with primary responsibility for the coordination and control of water quality. This means the
Cal~mia Regional Water Quality Control Board, Los Angeles Region. The Los Angeles Region, i~
comprised of all basins draining into the Pacific Ocean between the southeasterly boundary, located in the
westerly part of Venture County, of the watershed of Rincon Creek and a line which coincides with the
southeasterly boundary of Los Angeles County from the ocean to San Antonio Peak and follows thence
the divide between San Gabriel River and Lytla Creek drainage to the divide between Sheep Creek and
San Gabdel River drainage.

Reportable Quantity: means that quantity of a hazardous substance, as set forth in 40 CFR 302, which
requires notification pursuant to 40 CFR 302 in event of that quantity release.

Receiving Waters: All surface water bodies within the permit area that are identified in the Basin Plan.

Runoff: means any runoff Including storm water and dry-weather flows from a drainage area that
reaches a receiving water body or sub-surface. During dry weather it is typically comprised of
many base flow components either contaminated with pollutants or uncontaminated.

SIC: See Standard Industrial Classification.

SPCA: See Storm Water.Program Compliance Amendment

SWRCB: State Water Resources Control Board

Secondary Containment: Structures, usually dikes or berms, surrounding tanks or other storage
containers to catch spilled or leaked materials to prevent their discharge to the MS4.

Sediment: Organic or inorganic material that is carTied by or suspended in water and settles to form
deposits in the storm drain system or receiving waters.

site.S°urce Minimization: Planning or operational practices that reduce the amount of materials stored at a

(SIC): The statistical classification standard, organized by industry,Standard Industrial Classification
underlying all establishment-based federal economic statistics. The SIC of a particular industry is
determined using the latest Standard Indus~al Classification Manual as prepared by the Executive Office
of the President, Office of Management and BudgeL

Storm Drain System: Streets, gutters, conduits, natural or artificial drains, channels and watercourses,
or other facilities that are owned, operated, maintained or controlled by any Permittee and used for the
purpose of collecting, storing, transporting, or disposing of storm water.

Storm Water: Water which originates from atmospheric moisture (rainfall or snowmelt) and that falls onto
land, water, or other surfaces.

Storm Water Management Program: This is the sum of all requirements of this Order. This is not be
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confused with the CSWMP.

Storm Water Pollution Prevention Plan (SWPPP): A plan required by and for which contents are
specified in the State of California General Permit for Storm Water Discharges Associated with Indus~al
Activities, and the General Permit for Storm Water Discharges Associated with Constru~on Activities. The
purpose of the plan is to help identify the sources of pollution that affect the quality of storm water
discharges from a site and to describe and ensure the implementation of practices to reduce pollutants in
storm water discha~es.

Storm Water Program Compliance Amendment (SPCA): The SPCA is a report prepared by a Permittee ~ 7if directed to by the Regional Board Executive Officer for insufficient submittals made under this Order. The
SPCA is a part of the Administrative Review section of this Order and will include additions and
enhancements to the jurisdiction’s storm water program with enforceable Implementation deadlines.

Storm Water Runoff: That part of precipitation (rainfall or enowmelt) which travels via flow across a
surface to the storm drain system or receiving waters. Examples of this phenomenon include: the water r~      ~.
that flows from a building’s roof when it rains (runoff from an impervious surface); the water that flows into
streams when snow on the ground begins to melt (runoff from a semi-pervious surface); and the water that
flows from a vegetated surface when rainfall is in excess of the rate at which it can infiltrate into the                 ’. ~,~
underlying soil (runoff from a pervious surface). When all other factors are equal, runoff increases as the
perviousness of a surface decreases.

Storm Water Runoff Mitigation Plan: A plan, to be submitted prior to the submittal of an application for
the first planning or building approval for a new development project, that sets forth storm water pollution               BE
controls to be incorporated into development projects. The plan shall:

she designed to reduce the runoff volume from the site and the pollutant load contributed by the site
through incorporation of design elements and practices that address each of the following goals: .~-r

=maximize, to the extent practicable, the percentage of permeable surfaces in order to allow more
percolation,

=minimize, to the extent practicable, the amount of runoff directed to impermeable areas to the storm drain
system,

A q=maximize, to the extent practicable, storm water filtration and storage for reuse through the use of
sediment traps, cisterns or other means,

"minimize, to the extent practicable, parking lot pollution through the use of porous materials to allow

means.percolati°n of storm water, through the installation of appropriate treatment controls, or through other
I

~’~’

Street Washing: The practice of washing of ,tree= ,nd ,idewalk, using water or other cleaning I.~7
fluids. ¥
Toxic Materials: For the purposes of this Order, toxic materials means any material(s) or
combination of materials which directly or Indirectly cause(s) either acute or chronic toxicity in the I
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wat.r co,utah.

Toxic Pollutant: Those "pollutants’, or combinations of pollutants, defined in Sac’don 502(13) or 307(==)(1)
o, =o  er= Clea. Watar (33
Undesirable Coloration: See "Color" in the Water Quality Control Plan, Los Angeles Region, Basin
Plan for the Coastal Watersheds of Los Angeles and Venture Counties (page 3-9) June 13, 1994.

USEPA: United States Environmental Protection Agency

Waste ~lnlmtzetlon: Operstional prances that n~luce t~e amount of waste materials generated"
Practices may include recycling and reuse.

Watershed Management Area (WMA): Any’one of the six general watershed areas covered by this
NPDES storm water permit consisting of the: Malibu Creek end other rural areas discharging to Santa
Monice Bay, Santa Clara River, Dominguez Channel/Los Angeles Harbor, San Gabriel River, Los Angeles
River, and Ballona Creek and other urban areas discharging to the Santa Monica Bay watersheds.

Watershed Management Area Plan (WMAP): A plan for implementation of permit requirements that is
based on the Countywide Storm Water Management Plan (CSWMP) but further addresses specific issues,
pollutants of concern, and BMPs that are unique to the specific Watershed Management Area.

Watershed Management Committes (WMC): A committee composed of representaUves from each
Permittee in a Watershed Management Area. Duties include establishing goals and objectives for the
Watershed; priorit~zing pollution control efforts; developing a specific Watershed Management Plan;
coordinating and facilitating annual reports for the watershed; and facilitating compliance by Permittees in
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HEARING PROCEDURE
for

LO~; ANGELES COUNTY MUNICIPAL STORM WATER PERMIT
(Agenda Item 8)

July Re~lo~el Boan:l w~l hear testimony from Intere,eed pattie|
concaming ~-, N;~t]orml Pollutant DL~l~eme BiminatIon System (NPDES) permit for
Munk:ipel St=: "~ W~:te~ er~ U~an Runoff Discharges within Ule County of Los
The headnpf ~Z,i ~rt no earlier tt~n 10:30 =.m.. The location of the heating Is the
Junlpero ,Serr~ State Office Bu]tOlng, 107 Sout~ Broadway SL. Room 1138 (Auditorium),
Los Angeles.I                            .

heedngJAt the fflose ~ desire to record their posJUon on the permit, but not speak, wUi
be ~sked tO I~ll out ¯ yellow card. The yellow cards w~U be provided to the Board

¯ menYoer= du~i~g the hearing. Those de$1ring to I;tve testimony will be asked to fill out

The Board heis the dght to limit arty evidence or testimony wt~=h is irrelevant or
repetitious. I~.-.od on the number of Individuals wishing to speak, time limits for
speaker w~i~ I~ announced at the beginning of the hearing. Time limits will be
obeeryed. It 1~ recommended that parties having similar concerns be represented by
~)okesperson.I

Speakers am expected to testify in the following order:.

StafflPenel presentatiOn 40 minutes
Elected Offlda e 30 minutei
Perrnlttee$ (o1~ let than those represented by Elected Officials) 30 minuts$
Other Public A lende$ 20 minutes
Buslnase Asso ~8tlons ~0 minulas
PubliC Interest Stoups 30 minutes
Other Intsreste ;I Parties 30 minutes

A/tar the close )f the heedng, tt~ Board may ~ons~der the tentative mqulrementa, wrttten
comments re~ ved during the comment period, end v~iKen and oral testimony presented
et the hearing; aria, thereafter ¢or’~der adoption of the tentative requirements.

For more inforrr ~on, please contact Carlos Urrunaga at 213~266-7598 or Wlnnle Jesena
st 213/266-759 ~.
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\-- CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD¯
LOS ANGELES REGION

CHANGE SHEET ADOPTED ON JULY 15, 1996
ITEM 8

LOS ANGELES COUNTY MUNICIPAL STORM WATER PERMIT
(ORDER NO. 96-054, CAS614001)

(Page Numbers refer to the July 5, 1996, tentative)

1. Page 19, Subsection C.3.c.; Change to read: "Prioritize pollution control efforts
considering beneficial uses impairment as a basis. "

2. Page 23, Subsection E.l.c.vi, line 1; Change the first sentence to read:
"Require, in areas exposed to storm water, the use of BMPs and/or removal and
lawful disposal of all fuels, chemicals...."

3. Page 40, first paragraph, line 10: Change text to read "... no event shall
implementation be initiated later than ..." for clarity.

4.    Page 49, last line of first paragraph: Change "Executive Officer" to "Regional Board".

5. Revised tentative page 73, change the first sentence of Subsection C.3 to read:
"The Principal Permittee shall, not later than February 1, 2001, submit a report on the
identification of CSWMP components for which performance standards will be
developed and implemented during the next term of the permit. The report shall
include a schedule for the development of the standards."
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Los Angeles County
Municipal Storm Water

Permit

Presentation to the Regional
Board

July 15, 1996



Overview of Presentation

Clean Water Act & EPA
Regulations
Permit Development Process
Permit Content
Changes Made in Response to
Comments
Remaining Issues



CLEAN WATER ACT -
SECTION 402(p)

"PERMITS FOR DISCHARGES FROM
MUNICIPAL STORM SEWERS

¯ may be issued on a system- or j~’isdietion-
wide basis;

¯ shall include a requirement to effectively
prohibit non-storm wat~.di~harges into the"
storm sewers; and



¯

contmued

shall require controls to reduce the
discharge of pollutants to the maximum
extent practicable, including management
practices, control t~cl~i~l~es, and system
design and engineering methods, and such
other provisions as ~e Admi~strator or ~e -
State determines appropriate for the control
of such pollutants."



-; EPA StormWater Regulations

40 CFR Parts 122, 123, 124

adequate legal authority
source identification

characterization data
proposed management program
assessment of controls
fiscal analysis



Permit Development Process

18 months in development
over 60 meetings with various
groups of stakeholders
3 "all cities" meetings
3 drafts sent out for comment
detailed response to comments



Permit Content

PROGRAM MANAGEMENT



Program Management

Roles and responsibilities of Principal
Permittee, Permittees, and Watershed
Committees (p. 18)
Budget Summary format by Principal
Permittee within 3 months (p.20)
Budget Summary by each Permittee
within 60 days of budget adoption (p.20)



Program Management- cont.

Legal Authority within 120 days of
permit effective date (p.23)
Procedure for BMP or Program
Substitution (~. 24)



Best Management Practice (BMP) or
Program Substitution/Elimination

"A Permittee may petition the EO to:
Substitute or eliminate any BMP or

program with appropriate documentation
as identified in this section of the
permit." (Pg. 24)

oo



Program Management- cont.

Administrative Review procedures
(p.25) and,
"Meet and Confer" procedures
(p.25)
Public Review procedures (p.27)



¯
Opp "Public Review    ortumt~es

"The Principal Permittee shall distribute for
public comment the initial Storm Water
Management Plan and other storm water
program requirements that are submitted to
the EO for approval." (Pg. 27)



Public Review Opportunities

¯ All of the following must be approved at a public meeting
of the Regional Board:
)) II.C.3    Submit BMPs and implementation schedule

on street and sidewalk washing
)) IIIA.l.b Develop a list of recommended BMPs for

development projects
)) III.B. 1 Develop minimum requirement,

recommended BMPs and design checklists
for construction

)) V.B.2 Develop a checklist of BMPs for industrial
and commercial site visits

~ IV.A Public Agency Model Program



Permit aContent
Categories of Action

Illicit Connections and Illicit Discharges

Development Planning and Construction
Public Agency Activities

Public Information and Participation



Permit Content

ILLICIT CONNECTIONS AND
DISCHARGES



Illicit Connections and
Discharges

model program
developed by principal permittee
in 8 months (with input from

permittees),
implement program within 36
months



EPA Reguldtions 40CFR ~
Part 199.26

Certain categories of non-storm
water discharges need not be
prohibited
These categories are listed in the
permit as exempt or conditionally
exempt on pages 32 and 33.



Non Storm Water Discharges

Procedure for Exemption
"A permittee may identify and describe

additional categories of non-storm water
discharges to be considered by the EO for
exemption from the Discharge
Prohibitions." (Pg. 33)



Permit Content

DEVELOPMENT PLANNING
AND CONSTRUCTION



Developmenf Planning and ~
Construction (p.36)

o Model programs, guidelines, and
Bi~IP lists
prepared by principal permittee
within 18 months
implement programs within 27
months



Permit Content

PUBLIC AGENCY ACTIVITIES



Public Agency Activities
(p. 48)

Model program
developed by principal permittee
within 16 months
implement within 27 months



Permit Content

PUBLIC INFORMATION AND
PARTICIPATION



" Public Information and ~
Participation (p.56)

outreach materials distributed and
Permittee staff trained within 8
months to 1 year,

industrial/commercial data base by
Principal Permittee within 6
months, and used within 18 months



Public Inf6rmation-     ~
continued

Model BMP IndustriallCommercial
lists by Principal Permittee within 10
months
Site Visits by Permittees according to
schedule in permit (generally once in 24
months)
5-Year public education strategy by
Principal Permittee within 12 months



Educational Site Visits

Alternative Programs
"A Permittee may petition the EO to substitute

the industrial/commercial educational program
with an alternative industrial/commercial
educational program that will achieve greater or
substantially similar educational goals and
which will be implemented within a similar
period oftime." (Pg. 65)

0
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General Issues

Model Program development based on
County recommendations

Permittee implementation modified to
consider Permittee budget cycle, but not
later than 36 months from effective date of
permit



Permittee Issues

Vulnerability to enforcement action
Cost/unfunded mandate
Scientific evidence of local problem
required before permit issued
Cities doing the State’s work
Public review adequacy



Interested Party Issues

Permit lacks inspections and
enforcement
Cities should be doing additional
monitoring
Schedules for implementation are too
generous

Permittees not required to involve other
stakeholders in program development



Conclusions

CWA requires issuance of permit

Stakeholder involvement
Permit provides reasonable balance
between competing concerns

Short-term(<6 months) continuance of
Board action will result in little or no
benefit
Reopener option if process fails



Changes Made In Response to
Comments

Page 19; subsection C.3.c; change to read:
"Prioritize pollution control efforts considering
beneficial uses impairment as a basis."

¯ Page 23, subsection E.l.c.vi; change to read:
"Require in areas exposed to storm water, the
use of BMP$ andlor removal and lawful
disposal .....

Page 40, line 10; change to read: "...no event
shall implementation be initiated later than...".



Changes Made In Response
to Comments (contd.)

Page 49, last line; change "Executive Officer" to
"Regional Board"

¯ Page 73, change subsection C.3 to read:" ..submit a
report on the identification of CSWMP components
for which performance standards will be
developed and implemented during the next term
of the permit. The report shall include a schedule
for development of performance standards."



CITY OF LONG BEACH
333 WEST OCEAN BOULEVARD ¯ LONG B~,ACH, CALIFORNIA 90802 ¯ 1310} 5;’0-6711

FAX (310) 570-6583 ~" ~
JAMES C. HANKLA

CITY MANAGER

;uly 15, ! 996 L

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

Re: Tentative Waste Discharge Requirements for Municipal Storm Water and Urban Runoff
Within the County of Los Anseles (NPDES No. CAS614001)

Dear Regional Board Members:

Submitted herewith, for your consideration, is a resolution adopted by the City Council of Long
Beach urging you to defer the issuance of the Tentative Order for the Municipal Storm Water and
Urban Runoff Discharges within the County of Los Angeles. The City Council makes this request
because they believe this permit is deficient in a number of areas and that the permit as written does
not comply with State and Federal law, exposing Los Angeles County cities to an unreasonable risk
of lawsuits. Therefore, please direct your staff to respond to the issues set forth here, in our
resolution, and in the City Attorney’s letter to Dr. Robert Ghirelli, Executive Director of the
Regional Water Quality Control Board, dated June 26, 1996, and to make corresponding revisions
to the draft permit.

Long Beach is fully committed to maintaining the quality of its beaches and receiving waters. The
Pacific Ocean is our "front door." These waters and beaches are an asset treasured by our citizens.
Further, tourism is a very important part of the Long Beach economy. The recreational
opportunities provided by clean beaches and safe water are a vital part of Long Beach’s appeal to
visitors.

In addition, Long Beach is at the receiving end of two major watersheds, the San Gabriel and Los
Angeles Rivers. Draining about two-thirds of Los Angeles County, these two rivers deliver a
substantial amount of debris to our beaches. Our City definitely stands to benefit from a storm
water quaiity program which is imposed on all of the cities in Los Angeles County.

With this in mind, Long Beach City staff has been working for over a year with the Regional Board
staff and County staff and representatives from the 85 cities in Los Angeles County to come to
consensus on the terms of a new municipal storm water quality permit for Los Angeles County.
Everyone involved in the process shares the desire to preserve and enhance the water quality of the
oce~.
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California Regional Water Quality Control Board
July 15, 1996
Page 2

To our disappoinmaent, many of the concerns expressed repeatedly by the cities were not addressed
in the Tentative Order received on May 29, 1996. Long Beach f’trnly believes this Tentative Order
greatly exceeds the legal authority of the Regional Board in that it exceeds the requirements of the
Clean Water Act and does not comply with the Porter-Cologne Water Quality Act.

The following are some of the City’s major concerns outlined in the resolution. These concerns are
based on review of the Tentative Order received on May 29, 1996.

!. The f’mdings and permit requirements do not comply with the Clean Water ACt.
Additionally, they are not based on any sound scientific examination of the impact
of stormwater and urban runoff on the receiving waters off Long Beach.

2. The requirements will impose significant additional costs on the City and will
require businesses and induslry within the City to incur additional expense to comply
with the program, without demonstrable benefit to the City or its receiving waters.

3. Compliance with the requirements of this order may constitute an unfunded mandate.

4. This Order will obligate Long Beach to implement as-yet-undeveloped County
model programs at yet-to-be-determined costs, denying the City the ability to
evaluate the costs of participating in these programs.

5. This Order contains provisions that would allow the Regional Water Quality Board
to impose additional requirements as it sees fit after adoption, without a public
heating process, denying the City the opportunity to comment, or to effectively plan
or budget for expenses.

6. This Order will require the City to inspect approximately 3,800 businesses in Long
Beach, including those subject to the State General Industrial Activities Storm Water
Permit, to evaluate their stormwater and urban runoff management practices under
the program called "educational site visits".

7. This Order fails to identify pollutants that have a measurable impact on the
beneficial uses of the receiving waters of Long Beach and fails to demonstrate that
facilities within the City of Long Beach contribute significant amounts of pollution
to those receiving waters.

The City Council of Long Beach calls.upon this Regional Water Quality Control Board to defer
issuance of this tentative order and to direct its staff to revise the tentative order as follows:
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California Regional Water Q~ality Control Board
July 15, 1996
Page 3

1. Prepare findings based on relevant, sound scientific data specific to the receiving
waters of Long Beach, in accordance with the Clean Water Act.

2. Identify the negative impacts on the receiving waters of Long Beach of specific
pollutants, develop a program of mitigation that is measurable, cost-effective and
reasonable.

3. Delete requirements which impose obligations on the City of Long Beach which are
rightful responsibilities of the Regional Water Quality Control Board.

4. Develop recording and reporting requirements which will provide meaningful data
concerning the receiving waters of Long Beach rather than generate unreasonably
duplicative reports and statistics.

5. Replace "to be determined" elements of the program with clear, defined, well-
thought-out elements for which there is scientific basis prior to the issuance of a
permit.

6. Delete findings and permit requirements which do not comply with the Clean Water
Act or which lack a sound scientific basis and which would therefore expose the City
of Long Beach to unreasonable risks of lawsuit by third parties.

7. Insert a provision in the permit whereby the Regional Water Quality Control Board
agrees to reopen negotiations on the requirements imposed on cities under this
permit if Congress so modifies the Clean Water Act during the term of this permit.

8. Develop a funding mechanism to assist cities in meeting the cost of complying with
the requirements of this permit.

This Order has not been prepared or circulated in compliance with either Federal or State laws or
regulations. Board staff issued a revision letter June 17, 1996 and issued a Revised Tentative Order
July 5, 1996, which was received by the City on July 8, 1996: seven days before this hearing.
Obviously, Long Beach staff has not had sufficient time to analyze these latest changes, but a
cursory review indicates many of the City’s issues remain unresolved. Certainly, it would be in the
best interest of everyone to defer the adoption of this Revised Tentative Order to allow an adequate
public review period, and comply with State and Federal law.

Without question, the Long Beach City Council is in favor of clean water. Are the waters off Long
Beach uncleaa~ To our knowledge, your staff has not demonstrated they are. Your staff has not
ascertained by any scientifically acceptable procedure that there are specific pollutants impairing
the beneficial use of our receiving waters. Thus, to ~mpose blanket restrictions on all 425,000

R0028612



California Regional Water Quality Control Board

Page 4

residents, as well as thousands of businesses of Long Beach, is overly burdensome and unwarranted.

I believe when the citizens and business owners of Los Angeles County fully realize the significant
impacts this Tentative Order has on their daily lives and business operations, we will see a reaction
similar to what happens when one swats a hornets’ nest. If you are prepared to swat such a nest,
it seems to me, you would want a solid foundation for doing so. Respectfully, Long Beach does not
believe you have such a foundation!

Please incorporate this leaer and the aaached documents as part of the official record for this public
hearing.

Thank you for allowing us to present our concerns. I remain hopeful you will act in accordance
with our recommendations.

Respectfully,                                                                            ~’~
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1 RESOLUTION NO. ¢-26036

3 A RESOLUTION OF THE CITY COUNCIL OF THE

LONG BEACH URGING THE CALIFORNIA4 CITY OF

5 REGIONAL WATER QUALITY BOARD,    LOS ANGELES

6 REGION, TO DEFER ISSUANCE OF THE TENTATIVE

7 ORDER NO. 96-XXX (NPDES NO. CAS614001) (WASTE

$ DISCHARGE REQUIREMENTS FOR MUNICIPAL STORM

9 WATER AND URBAN RUNOFF DISCHARGES WITHIN LOS

10 ANGELES    COUNTY)     AND    TO    DIRECT     ITS     STAFF    TO

ii RESOLVE ISSUES OF LACK OF SCIENTIFIC BASIS FOR

12 REQUIREMENTS, AND TO DEVELOP A REASONABLE AND

13 COST-EFFECTIVE PROGRAM TO IDENTIFY AND MITIGATE

14 LOCAL RECEIVING WATER POLLUTION

16 WHEREAS, the City Council of the City of Long Beach is

17 committed to taking all steps required for the City to be in full

18 compliance with the requirements of the Clean Water Act, and

19 WHEREAS, City staff has been working for over a year with

20 the California Regional Water Quality Control Board, Los Angeles

21 Region (RWQCB) staff and representatives from the 86 cities in Los

22 Angeles County as well as the County itself to come to consensus on

23 the terms of a new municipal National Pollution Discharge

24 Elimination System (NPDES) permit for Los Angeles County, and

25 WHEREAS, the RWQCB staff has issued a tentative order

26 which will impose a new municipal storm water and urban discharge

27 permit on all of Los Angeles County, and

28 ~EREAS, the City of Long Beach, which derives great

93
1
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1 benefit from its beaches and Harbor, currently spends approximately

2 $12.4 million on activities which maintain the quality of both, and

3 WHEREAS, this tentative order greatly exceeds the legal

4 authority of the RWQCB in that it exceeds the requirements of the

5 Clean Water Act and the implementing Federal regulations, and

6 WHEREAS, the findings and requirements of this tentative

7 order do not comply with the Clean Water Act or are not based on any

8 sound scientific examination of the impact of stormwater and urban

9 runoff on the receiving waters off Long Beach, and

10 WHEREAS, these requirements will impose slgnlfi~ant

11 additional costs not only on the City but will require businesses

12 and industry within the City to incur additional expense to comply

13 with the program, without any demonstrable benefit to the City or

14 its waters, and

15 WHEREAS, the estimated cost to the City of the

16 requirements of the proposed permit is $3.47 million in addition to

17 the money currently being spent, and

18 WHEREAS, compliance with the requirements of this permit

19 may constitute an unfunded mandate; and

20 WHEREAS, many aspects of the proposed program will be

21 defined and developed after the issuance of the permit, and

22 WHEREAS, the proposed permit will obligate Long Beach to

23 implement as-yet-undeveloped County model programs at yet-to-be-

24 determined costs, denying the City the ability to evaluate the costs

25 of participating in these programs, and

26 WHEREAS, the tentative order contains provisions that

27 would allow the RWQCB to impose additional requirements as it sees

28 fit after adoption, without a public hearing process, denying the
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1 City the opportunity to comment or to effectively plan or budget

2 for expenses, and

3 WHEREAS, certain businesses and industries in Long Beach

4 are regulated under either a General Industrial Activities Storm

5 Water Permit (GIASP) or a General Construction Activity Permit

6 (GCASP) issued by the State Water Resources Control Board, and

7 WHEREAS, the administration and enforcement of the GIASP

8 and the GCASP within the City of Long Beach are the responsibillty

9 of the RWQCB, not the City of Long Beach, and,

10 WHEREAS, the tentative order will require the City of Long

11 Beach to inspect approximately 3,800 businesses in Long Beach,

12 including those subject to the GIASP and GCASP permits, to evaluate

13 their stormwater and urban runoff management practices under a

14 program called "educational site visits," and

15 WHEREAS, City staff would be required to conduct

16 inspections of many types of businesses including gas stations, auto

17 accessories stores, restaurants, car dealerships, and aircraft

18 manufacturing

19 WHEREAS, City inspectors would be required to determine

20 whether each business is or should be in possession of any RWQCB

21 permits, to report violators, to follow up for compliance after the

22 initial inspection, and to prosecute noncompliance, and

23 WHEREAS, this tentative order fails to identify pollutants

24 that have measurable impact on the beneficial uses of the receiving

25 waters of Long Beach and fails to demonstrate that facilities within

26 the City of Long Beach contribute significant amounts of pollution

27 to those receiving waters, and

28 ~EREAS, the order imposes unreasonable reporting
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I requirements on cities, and

2 WHEREAS, compliance with the Municipal NPDES permit should

3 be premised upon implementation of best management practices (BMPs)

4 tO reduce the discharge of pollutants to the maximum extent

5 practicable, as defined in the Clean Water Act, and

6 WHEREAS, the concerns of Long Beach and other affected

7 cities regarding the costs, legality, lack of scientific basis and

8 expected effectiveness of the requirements have been repeatedly

9 expressed to the RWQCB staff but have not been answered in the

10 proposed order, and

11 WHEREAS, a public hearing on the proposed permit will be

12 held on July 15, 1996,

13 NOW, THEREFORE THE CITY COUNCIL OF THE CITY OF LONG BEACH

14 DOES HEREBY RESOLVE AS FOLLOWS:

15 Section I. The City Council of the City of Long Beach

16 calls upon the Regional Water Quality Control Board to defer

17 issuance of the tentative order and to direct its staff to revise

18 the tentative order as follows:

19 A. Prepare findings based on relevant, sound scientific

20 data specific to the receiving waters of Long Beach, in accordance

21 with the Clean Water Act;

22 B. Identify the negative impacts on the receiving waters

23 of Long Beach of specific pollutants, and develop a program of

24 mitigation that is measurable, cost-effective and reasonable;

25 C. Delete requirements which impose obligations on the

26 City of Long Beach which are the rightful responsibilities of the

27 RWQCB;

28 D. Develop recordkeeping and reporting requirements which
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1 will provide meaningful data concerning the receiving waters of Long

2 Beach rather than generate unreasonably duplicative reports and

3 statistics;

4 E. Replace "to be determined" elements of the program

5 with clearly defined, well-thought-out elements for which there is

6 a scientific basis prior to the issuance of a permit;

7 F. Delete findings and requirements which do not comply

8 with the Clean Water Act or which lack a sound scientific basis and

9 which would therefore expose the City of Long Beach to unreasonable

10 risks of lawsuit by third parties;

11 G. Insert a provision in the permit whereby the RWQCB

12 agrees to reopen negotiations on the requirements imposed on cities

13 under this permit if Congress so modifies the Clean Water Act during

14 the term of this permit;

15 H.    Develop a funding mechanism to assist cities in

16 meeting the cost of complying with the requirements of this

17 permit;

18 I. Work in good faith with the affected cities to carry

19 out all of the above.

20 Sec. 2     This resolution shall take effect immediately

21 upon its adoption by the City Council, and the City Clerk shall

22 certify the vote adopting this resolution.

~ III

24 III

III

~ III

~ III
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1 will provide meaningful data concerning the receiving waters of Long

2 Beach rather than generate unreasonably duplicative reports and

3 statistics;

4 E. Replace "to be determined" elements of the program

5 with clearly defined, well-thought-out elements for which there is

6 a scientific basis prior to the issuance of a permit;

7 F. Delete findings and requirements which do not comply

8 with the Clean Water Act or which lack a sound scientific basis and

9 which would therefore expose the City of Long Beach to unreasonable

10 risks of lawsuit by third parties;

11 G. Insert a provision in the permit whereby the RWQCB

12 agrees to reopen negotiations on the requirements imposed on cities

if Congress so modifies the Clean Water Act during13 under this permit

14 the term of this permit;

15 H.    Develop a funding mechanism to assist cities in

16 meeting the cost of complying with the requirements of this

17 permit;

18 I. Work in good faith with the affected cities to carry

19 out ali of the above.

20 Sec. 2     This resolution shall take effect immediately

21 upon its adoption by the City Council, and the City Clerk shall

the vote adopting this resolution.22 certify

~ III

III
~s III

~ III

~ III
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~ 1 I hereby certify that the foregoing resolution was adopted

" 2 by the City Council of the City of Long Beach at its meeting of

3 July 2 , 199__,6    by the following vote:

4 Ayes: Councilmenbers: Drummond, Clark, Robblns,
Topsy-Elvord, Donelon, Kellogs.

5

7 Noes: Councilmembers : None.

9 Absent: Councilmembers: Oropeza, Lowenthal, Shultz.

10

~ ~0~ 14

~ T lED TRUE A ORRE~

26

8YT~27 DA

N~ES.RES
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LA COUNTY STORM WATER PERMIT
MEETINGS AND AGENDAS

DATE PROJECTED MEETING/SCHEDULES

07/6’95 Revised Storm Water Permit Renewal Sdhedule

N A Schedule of Permit Negotiation/Renewal

~,’A Schedule of Events for Municipal Storm Water Permit Renewal

N’A Municipal Storm Water Management Plan - Development Schedule

~iA Storm Water Permit Renewal Subjects and Meeting Dates

07/3/95 Storm Water Permit Renewal Subjects and Meeting Dates

07/20/95 Storm Water Permit Renewal Subjects and Meeting Dates

08/2/95 Storm Water Permit Renewal Subjects and Meeting Dates

1/2/95 Timeline for Finalizing Permit Section

II/15/95 Los Angeles County Municipal Storm Water Permit Schedule

12/12/95 Los Angeles County Municipal Storm Water Permit Schedule

*!996 California Storm Water Quality Task Force - Regular Meeting Schedule

t~-"~01/12/96 LA County Storm Water Permit Guidance Manual Timeline Target Permit Adoption Date: May 6, 1996

07/10/96 Los Angeles NPDES Municipal Permit Outreach Chronology

LETTERS/COMMENTS

02/14/95 Ltr. Addressed to .lames Noyes, Deputy Director of LA County, Dept. of Public Works regarding NPDES
Permit Draf~ and Urban Runoff Discharges within Malibu Creek Watershed

03/17/95 Los Angeles/Long Beach Harbor Safety Committee - Addressed to Dr. Ghirelli regarding pollution problem
in inner harbors

10/12/95 (CRWQCB) Ltr. to Public Works Official Re: Los Angeles County Municipal Storm Water Discharge Permit

10/25/95 (CRWQCB) Ltr. to Public Works Official Re: Los Angeles County Municipal Storm Water Discharge Permit
Schedule Change

04/17/96 Ltr. from State Water Resources Control Board addressed to Municipal / County Counsel

06/20/96 Memo from CaVEPA on Tourism and Beach Use Valuation

07/5/96 CRWQCB ltr. addressed to Councilmember regarding SCAG policy

WORKS.OPS
06/18/96 Los Ange!es County. Municipal Storm Water NPDES Permit at Los Angeles City Hall, Board of. ublic

Works Hearing Room.

AGENDAS FOR ALL MEETINGS
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~..~_..08/I/94 LA County Storm Water Permit meeting of the Executive Advisory Committee at LA County Dept. of
Public Works Headquarters

08/11/94 NPDES Permit Renewal Coordinating Committee

10/17/94 Joint Co-Permitlee Meeting at LA County Department of Public Works

11/23/94 Phase III- Monthly Permittee Meeting

01/17,’95 NPDES Storm Water Permit Renewal Meeting - Representatives of Santa Monica Bay Cities

01/24/95 NPDES Storm Water Permit Renewal Meeting - Environmental Group Representatives

02/2/95 Santa Monica Bay, Malibu Creek and Gther Rural Areas - Permittee Meeting

04/3/95 qPDES Storm Water Permit Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

04/17/95 ~IPDES Storm Water Permi~ Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

05/15/95 NPDES Storm Water Permil Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

06/5/95 NPDES Storm Water Permi~ Renewal Meeting -Regional Water Quality Control Board, Los Angeles Region

06/15/96 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

06/22/95 Santa Monica Bay, Malibu Creek and Other Rural Areas Permittee Meeting.

07/24/95 Los Angeles County - Storm Water Permit Renewal Meeting

~7/27/95 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee Meeting

-q07/24/95 Minutes of General NPDES Co-Permit~ee Meeting

08/28/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

09/20/95 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

08/24/95 San Gabriel River Watershed Monthly Co-Permit-tee Meeting

09/28/95 San Gabriel River Watershed Permittee Meeting

10117195 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region

10/25/95 Santa Monica Bay, Ballona Creek and Other Urban Areas -Permittee Meeti.g

]0/26/95 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permit-tee Meeting

12/6/95 LA Municipal Storm Water Permit Renewal - California Regional Water Quality Control Board

12/15/95 Ad hoc Committee for General Permit Reissuance

01/8/96 Los Angeles Count~’ Storm Water Permit Guidance Document - Progress meeting

01/11;96 Los Angeles River Watershed Monthly Co-Permittee Meeting

01/16;96 Ballona Creek and Urban Santa Monica Bay Watershed Management Area -Permittee Meeting

01/25x~6 San Gabriel River Watershed Management Area - Permit~ee Meeting

01/25/96 Dominguez Channel’L.A. Harbor Watershed Management Area - Permittee Meeting

01/25,’96 San Gabriel River Watershed Permittee Meeting
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02/8/96 Los Angeles River Watershed Permitlee Meeting

2/20/96 Santa Clara River Watershed Permit’tee Meeting

02/22;96 Dominguez Channel/Los Angeles Harbor Drainage Watershed - Permittee Meeting

02/22/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee Meeting

03/4/96 NPDES Storm Water Permit Renewal Meeting - Regional Water Quality Control Board, Los Angeles Region_

03/8/96 Regional Board Meeting at the City. Council Chambers

03/28/96 Dominguez Channel/Los Angeles Harbor Drainage Watershed - Permittee Meeting

03/28/96 San Gabriel River Watershed Permittee Meeting

04/1/96 California Regional Water Quality Control Board - 392nd Regular Meeting

05/I/96 Los Angeles County, Municipal Storm Water Permit Renewal Meeting

05/15/96 NPDES Storm Water Permit Renewal Meeting, Regional Water Quality Control Board, Los Angeles Region

05/23/96 Water Resources Committee Meeting - Los Angeles Area Chamber of Commerce

06/6/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee Meeting

07/11/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee Meeting

07/11/96 Los Angeles River Watershed Permittee Meeting

~ 07/15/96 Vlalibu Creek Watershed Executive and Advisory Council Meeting

07/15/96 California Regional Water Quality Control Board - 395th Regular Meeting - BOARD MEETING TO

ADOPT THE LA COUNTY MUNICIPAL STORM WATER PERMIT

Sign -In sheets

07/25!96 Dominguez Channel!Los Angeles Harbor Drainage Watershed - Permirtee Meeting

08/8/96 Santa Monica Bay, Malibu Creek and Other Rural Areas - Permittee Meeting

08/8/96 Los Angeles River Watershed - Permittee Meeting

10/3/96 No. 366 - Meeting of the Regional Council

APPLICATION FORMS

08/8/92 General Construction Activity Storm Water Permit

10/15/92 Amended General Industrial Activities Storm Water Permit

NEWS CLIPPINGS

5/!996 EPA - Liquid Assets

9/95 EPA - Economic Benefits of Runoff Controls

7./96 EPA - U.S. EPA Investigates Palos Verdes Shelf Contamination

07/9/96 Sixth District News - "LA. City Council Approves Galanter Motion to Support Sweeping Costal Anti-
Pollution Program"
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V
.-~ 072/96 Pasadena Star-News - "Clean oceans start at home"

,. J.~/3/93 Los Angeles Times - "Flotsam and Jetsam"
O

N/A Daily News - "PR ftrms to do dirty work in cleanup plan"

05/6/96 ADASC - BayKeeper and the Auto Dismander L
0627/96 Beach Reporter - "Redondo councilmember key player in water debate"

:l
06/19/96 The Outlook - "A new chapter for bay cleanup"

N/A Water Environment & Technology - Survey: Most Companies Have Stormwater Pollution Prevention Plan
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Comments on Los Angeles County Storm Water NPDES Permit
December 18, 1995, Draft

DATE
RrCD COMMENTERS COMMENTS
1996

GOVERNMENT OFFICIALS
~,ND PUBLIC AGENCIES

~t29 State Senator Tom Hayden Expressed concern on delay

2/6 State Assembly member Shiela James Urging not to delay further the May
Kuehl, 41st District adoption date.

ta9 California Coastal Commission Draf~ on Storm Water Permit for Los
Angeles County

~agF Metropolitan Water District Hard copy rec’d 1/30

la9 Santa Monica Bay Restoration Project Municipal Storm Water NPDES permit
for Los Angeles County

~3 County of Los Angeles, Department of NPDES Storm Water Permit
Health Services

~/30 Ventura Country~ide Storm Water Qualityminor: clarification on county of Ventura
Management Program in Ventura permit

ENVIRONMENTAL GROUPS

1a6 Heal the Bay, NRDC, American Expressed concern over repeated
Oceans Campaign, SM BayKeeper, postponement of permit adoption; to be
Friends of LA River firm on May 6.

~agF American Oceans Campaign Hard copy: 2/1

~3o Treepeople LA County Draft Storm Water Permit

~m Heal the Bay Waste Discharge Req’mt for Municipal
Storm Water Discharges w/in LA County.

v30 NRDC Hard copy: 1/31

~/~7~ Santa Monica Baykeeper Hard copy: 2/5

BUSINESS ASSOCIATIONS AND
COMPANIES

~t26 Ahmanson Land Company Draft of waste discharge req’dmt

~a9 Building Industry Association Addressed to M. Keston
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~ ~/29 Southern CA Contractors’ Assn. Proposed County of Los Angeles Storm VWater Plan

’ 0,6 lagr Southern CA Rock Products & Ready Hard copy: 1/30

Mixed Concrete Assns.

~7 I~OF Valencia Company Hard copy: 1/31

~8 io91: Western States Petroleum Assn. Hard copy: 1/31

CONSULTANTS TO PERMITTEE

19 i/29 John L. Hunter and Associates, Inc. For Sierra Madre, Signal Hill, South El
Monte, and South Gate

./.20     ztt n    Burke, Williams, & Sorensen             For City of Bellflower

21 1/29/961: Richards, Watson & Gershon For: Bradbury, Beverly Hills, Carson,
H~d Diamond Bar, Hermosa Beach, Norwalk,
copy:
Ir~o Rolling Hills, West Hollywood, &

Westlake Village

22 2/~2~96 Richards, Watson & Gershon Public Records Request

23 2115196 Burke, Williams & Sorensen Public Records Act Request

2̄4 4/23/96 Richards, Watson & Gershon Redlined copy of the revised version of
NPDES permit. (December 18 draft)

~,~
PERMITTEE

2~ ~/2~ LA County Dept. of Public Works Transmitted Executive Advisory
Committee (EAC) comments

2~ ~/29 LA County Dept. of Public Works Principal Permittee

2~ 2~ LA County Dept. ~f Public Works NPDES Permit No. CA0061654 (C16948)-
Second Quarter Progress Repor~

28 ~n~ LA County Dept. of Public Works EAC Adoption of Alternative Countywide
Program Requirements ~’~

CITIES OF: Comments on Draft (December 18,
1995)

29 ~/29 Alhambra

30 1/29 Agoura Hills

31 1/25 A2~2~

32 1/30 Baldwin Park
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33 ~;29 Bellflower Request comment deadline to 3/29,
Vsimilar to El Segundo

~, ~/:9 Bellflower Preliminary comments of Draft
O

35 ~t~9 Bell Gardens

36 IO9 Calabasas L
37 1/30 Carson
3s 2n3 Cerritos

39 ta9 Claremont Expressed concerns on NPDES
Stormwater Permit

1
40 1/29 Commerce

4~ mo Covina, Addressed to Frank Kuo, LADPW

42 ~/30 Covina, addressed to Frank Kuo Endorses EAC comments

43 ~/29 Culver City

44 v~9 Downey Hard copy: 1/30

45 v30 Downey Request comment deadline to March 29

~ ~6 ~30 El Segundo Request deadline to March 29

47 ~/30 El Segundo

4s tag~ Glendale Hard copy: 1/30

49 ~9 Glendale NPDES Permit Revision

50 1/29 Glendora Endorses EAC comments

5~ ~!30r Hermosa Beach Hard copy: 2/1

52 ~/29 Industry Hard copy: 1/30

~ ~/29 Inglewood Hard copy: 2/1 ~’~

54 ~0r Irwindale Hard copy: 1/31

55 ~/3o Lakewood

56 ~3o La Mirada Expressed concerns regarding Draft

57 ~/9 La Verne Hard copy: 1/30

~ ~26 Lomita

59 ~/3~ Long Beach

60 2/7 Los Angele~
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6~ 2m Malibu V

"- 2 ~n9 Manhattan Beach

O63 2!~3 Monterey Park

~ i~s Parmi-~ount Expressed concerns regarding Draft

L65 ~/29 Paramount

66 ~a~ Palos Verdes Estates

6~ ~/3~ H Pico Rivera

6~ ~r~9 Rosemead
I

69 ~t~ San Dimas

~o ~/29 San Marino

7~ 2/~ H Santa Clarita*

n i[~0r Santa Fe Springs Hard copy: 1/31

~ ~/~ Santa Monica

~ ~r~9 Sierra Madre Submitted by John Hunter

"7~ ~/29 Sisnal Hill Submitted by John Hunter

"~6 ~/29 South El Monte Submitted by John Hunter

77 ~n9 South Gate Submitted by John Hunter ’

7s ~a0 r Torrance Hard copy: 2/1

79 1/26 VelTlOn

~0 ~m Vernon Addressed to Jorge Leon

~ i/3o West Covina

s~ ~as Whittier ~’~

L!

,__-0
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Con~nents on Los Angeles County Storm Water NPDES Permit
May 15, 1996

~TEM )ATE COMMENTERS COMMENTS

RECD
1996

~,TTORNEYS

1 5117/96 Burke, VV~lliams and Sorensen Request for extension of comment period
and submission of interim comments

2 5117/96 Sidley and Austin Comments of County of Los Angeles on
latest draft of Tentative Waste Discharge
Requirement for the Discharge of
Stormwater

3 5122/96 Sidley and Austin Further comments on Tentative Draft

4 5117/96 Transmittal from Barb Garrett addressed to Comments on the draft permit
Catherine Tyrrell

5 5/17/96 City of Los Angeles Informal Staff Comments Comments on Draft (Tentative Draft is
included)

6 5/17/96 John R. Calhoun (City of Long Beach) NPDES - Interim Comments on Partial Draft
Tentative Order received on May 15, 1996

7 5117/96 David B. Brearley and J. David Fit.zsimons Comments on Draft
~ (City of Vernon)

8 5/17/96 Richards, Watson and Gershon Comments on Draft NPDES Permit

9 5/17/96 Oliver, Vose, Sandifer, Murrphy, and Lee Comments on Draft NPDES Permit

10 5/17196 City of Santa Clarita Ltr. from Don W~lliams addressed to Dr.
Ghirelli-Comments on the May 15, 1996
draft of the revised NPDES permit
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Comments on Los Angeles County Storm Water NPDES Permit
May 23, 1996

I’EM DATE " ’
RECD COMMENTERS COMMENTS
1996

OFFICIALS AND PUBLICGOVERNMENT
AGENCIES

1 6/13 United State Environmental Protection Agency Draft Interim Permitling Approach for Water Quality-
Based Effluent Limitations in Storm Water Permit

2 6/28 Castaic Lake Water Agency Los Angeles County Municipal Storm Water Permit
(CASI4001)

3 7/5 California Coastal Commission Adoption of Municipal Storm Water Permit for Los
Angeles County

4 6/27 Southern California Association of GovernmentsAddressed to Hon. Alex F. Rodriguez - opposition to
the adoption of NPDES permit

5 7/3 Independent Cities Association Addressed to Hon. Mayor Carl Boyer & Members of
City Council - urging members to review the permit
in detail

6 6/28 CaVEPA Letlers addressed to citizens (NPDES Permit) by
Jesse M. Diaz

7 6/25 Cal/EPA Waste Discharge Requirements~NPDES Permit

8 7/9 CaVEPA Pending Caltrans Statewide Storm Water Permit

9 7/3 Southern California Association of Governments SCAG’s position of the NPDES Stormwater Permit

ENVIRONMENTAL GROUPS

10 6/26 Heal the Bay Comments on Tentative Order (May 23, 1996),
endorses the adoption of Permit

I1 6/26 Natural Resources Defense Council Comments on May 23, 1996 Tentative Permit

BUSINESS ASSOCIATIONS

12 6/25 Building Industry Association of Southern Revised Tentative Storm Water Permit of May 23,
California, Inc. 1996 and Update of June 17,1996

13 6/26 California Restaurant Association Endorses the LA Count)’ NPDES Permit

6/14 Western States Petroleum Association Comment on one aspect of the tentative order14

CONSULTANTS TO PERNIITTEES

15 5/2 Sidley & Austin Monitoring Language From L.A. County/NRDC
Agreement

16 6/7 Burke, Williams & Sorensen For Cities of Alhambra, Bellflower, Downey. El
Segundo, and Santa Clarita
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17 7/2 Oliver, Vose, Sandifer, Murphy & Lee Suggested revisions to Draft NPDES Permit. For:
Covina. Bell, South Pasadena, and Calabasas

8 6/27 Richards, Watson & Gershon For Cities of Carson, West Hollywood, Westlake
Village, Norwalk, Cudahy, La Habra Heights, San
Marino, Diamond Bar, Rolling Hills, and Anesia

19 6/27 Rutan & Tucker, LLP For Cities of Baldwin Park, Lawndale, Signal Hill
and West Covina

20 6126 Burke, Williams & sorensen For City of Downey

PERMITTEES

21 6/3 San Bernardino County NPDES Storm Water Summary of Requirements
Permit No. CAS618036

22 6120 Board of Supervisors County of Los Angeles Addressed to M. Keston - endorses the new
stormwater permit for Los Angeles County

23 7/19 LA County, Dept. of Public Works NPDES Permit No. CAS0061654 (C16948) - Year
Six Annual Report

24 6126 LA Count2,.’, Dept. of Public Works Principal Permittee

25 6/11 County of Los Angeles, Chief Administrative Space Use Request form - Addressed to Carlos
Office Urrunaga

CITIES OF:

26 5/30 Alhambra Phase II - NPDES Annual Submitlal

27 6125 Alhambra Comments to May 23, 1996 Tentative Order

28 6/26 Azusa General comments on Tentative Order

29 6/4 Baldwin Park Regarding existing BMPS for construction sites,
residential, commercial and etc.

30 6126 Bell Gardens General comments on Tentative Order

31 6127 Commerce General comments on Tentative Order

32 7/5 Cerritos Comments to the May 26, 1996 Draft

33 6126 Covina Comments to the May 26, 1996 Draft

34 6126 Cudahy Comments on Tentative Municipal Storm Water
Permit for LA County (CAS614001) 5123/96

35 6126 Culver City Comments on the Tentative Municipal NPDES
Permit

36 6127 Downey Additional comments to the interim comments by
Burke, Williams and Sorensen

37 6/18 Duarte Permit Comments

38 6127 El Monte Comments on Waste Discharge Requirements for
Municipal Storm water and Urban Runoff Discharges
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39 5/31 El Monte Update on city’s effort to implement the BMPs

~0 6/’28 Glendale Comments on May 23, 1996 Draft NPDES Permit

41 7/’2 Hermosa Beach Comments on Tentative Waste Discharge Order

42 6/27 Industry Tentative Order (Draft NPDES Storm Water Permit)

43 7/11 La Canada Flintridge General Comments on Storm Water Permit

44 6/27 La Verne Comments on May 23, 1996 Tentative Order

45 6/27 Lomita Comments on May 23, 1996 Tentative Order

46 6/26 Long Beach Comments on May 23, 1996 Draft Permit

47 6/25 Long Beach Urging CRWQCB to defer issuance of the Tentative
Order, Report in Re: Proposed Permit for Municipal
Storm Water and Urban Runoff Discharges

48 6/26 LA County, Dept. of Public Works Comments on May 23, 1996 Draft NPDES Permit

Comments on May 23, 1996 Tentative Stormwater49 6/26 Los Angeles Permit

50 6/27 Manhattan Beach Comments on Tentative Order No. 96-XXX
(CAS614001)

Comments on Tentative Municipal Storm Water
51 6/26 Maywood

Permit, May 23, 1996

52 6/26 Monrovia Comments on May 23, 1996 Tentative Order

53 7/! Monterey Park Comments on Tentative NPDES Permit

54 6/26 Paramount Comments on Tentative NPDES Permit

55 6/25 Pomona Comments of May 23, 1996 Tentative Order

56 6/4 Pomona NPDES Permit, Compliance and New Programs
Status Request

57 6/26 Redondo Beach Expressed concerns regarding Tentative Municipal
Storm Water Permit for LA CounW

58 6/25 Rolling Hills Estates Comments to the Tentative Order

59 7/10 Rolling Hills Eslates Addressed to Catherine Tyrrell regarding permit
requirements for controlling animal wastes

60 6/26 Rosemead Comments on the Tentative NPDES Permit

61 5/28 San Marino Addressed to Frank Kuo regarding city’s intent to
implement BMPs.

62 6/28 Santa Clarita Comments on May 23, 1996 Draft of Revised
NPDES Permit

63 6,’28 Santa Fe Springs Comments on May 23, 1996 Tentative Order
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64 7/I Sierra Madre Comments on May 23, 1996 Tentative NPDES Storm
Water Permit

5 7/1 Signal Hill Comments on Tentative NPDES Storm Water Permit

66 "]/5 South El Monte Comments on Tentative NPDES Storm Water Permit

67 6/27 South Gate Comments on May 23, 1996 Tentative NPDES
Permit

6~ 6/27 Vernon Comments on May 23, 1996 Tentative NPDES
Permit

69 6/2"/ Vernon Proposed RWQCB Order for LA County and the
Cities Therein

Comments on the May 23, 1996 Tentative Order70 6/26 Whittier

n

U
n
U
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U

R0028633



,LETTERS OF S~!PPORT No. OF SIGNATURES

BUSINESS & INDUSTRY Total : 157

Southern California Edison

Southern California Gas Co.

Archltectural/Engineering Firms

Auto Dealershlps 2

Champion Chevrolet

Santa Monica (Lexus-Volkswagon-Isuzu) 1

Cha~er of Co~crce

Santa Monica 1

Venice 1

westside Council 1

Developers/Real State/ Construction 5

Maguire Thomas Partners 1

The Prudential Jon Douglas Co. 1

Others 3

Entertainment 59

NBC 23

ACT III Productions 9

Castle Rock Entertainment 3

Others 24

Environmental Groups 8

Hotels 6

Shutters on the Beach 1

Bel-Air Bay Club 1

Others 4

Law Offices 15

Medical Services 4

Retails 5

Restaurant/Care’ 1

Michael & Robert’s Melange, Inc.

General Business’ 38

Marc Frederic

Veirup/A11aire

Grant & Tani, Inc.
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Others 27

V
~ONC~RNED CITiZeNS Total : 2 r 290 i

Letters 549
0

L.A. Cotunty cards 1741

L

n
u

!
n
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1"ore M Mike Sullivan Gerald Breslauer
V~’indham H~II Records General Manager Breslauer, Jacobson and
c’o BMG D~str=bution Volkswagen Santa Monica Rutman, Inc.
8750 W,~sh~re Blvd. 2nd floor 2440 Santa Monica Blvd. 10345 W. Olympic Blvd.
Eeverly H~lls, CA 90211 Santa Monica, CA 90404 LA., CA 90064-2524

Mi~. ~.! Segal Sue B. Glasscock Annett Wolf
Fre~ .~egal Santa Monica Blackjack Incorporated Wolf -Kasteler, Public Relations
Fred Segal Melrose 1341 Las Canoas, Pacific 132 S. Rodeo Dr. Suite 300
500 Broadway Palisades, CA 90272 Beverly Hills, CA 90212
Santa Monica, CA 90401

Klaus Mennekes Ted .Danson
General Manager Paramount Pictures Corp. Bret E. Williams
Shutters on the Beach 5555 Melrose Ave., P.O. Box 5308
One Pico Blvd. Lasky Bldg.#106 Balboa Island, CA 92662
Santa Monica, CA 90405 Los Angeles, CA 90038

Gregg Patterson Trip Reeb
General Manager General Manager Anthony Pritzker
The Beach Club KROQ 106.7FM 1022 Palisades Beach Road
201 Palisades Beach Road 3500 W. Olive Ave. Suite 900 Santa Monica, CA 90403
Santa Monica, CA 90402- 1499 Burbank, CA 91505

John S. Buzas J. Shaffer Smith Jon A. Douglas
Law Offices of Samuel E. Gabriel Law Offices of J. Shaffer Smith Chairman of the Board
801 Pacific Ave. and Associates The PrudentiaI-Jon Douglas Co.
Long Beach, CA 90813-4226 8383 Wilshire Blvd. Suite 660 427 N. Camden Drive

Beverly Hills, CA 90211 Beverly Hills, CA 90210

Joh_n S. Schuessler Robert Greenwald Deborah Cope
’..r~_..~3ffices of John S. Robert Greenwald Prod. Inc. Cope Management
Scr, uessler 10510 Culver Blvd. 9538 Brighton Way Suite 322
426 N. San Gabriel Culver City, CA 90232 Beverly Hills, CA 90210
P.O. Box 945, Azusa, CA 91702

Richard Foos Kenneth A. Ehrlich
Michael D. Waks President Reznik and Reznik Law
Attorney at Law RHINO Corporation
One Civic Plaza Suite 300 10635 Santa Monica Blvd. 15456 Ventura Blvd. 5th floor
Carson, CA 90745 LA, CA 90025-4900 Sherman Oaks, CA 91403-3026

Robert Bell Andy Lipkis Michael Ball
Michael and Robert’s President Sherman and Ball Architects
Melange, Inc. Treepeople and Builders, Inc.
1718 S. Pacific Coast Highway 12601 Mulholland Drive 14852 Ventura Blvd.
Redondo Beach, CA 90277 Beverly Hills, CA 90210 Sherman Oaks, CA 91403

Janet Carpenter Jeanne M. Lawson Chris Allaire
Vice President Law Offices of Jeanne M. Veirup/Allaire
Artistic Environments, Inc. Lawson 2868 Colorado Ave.
2858 Colorado Ave. 1876 E. Century Park, 5th Floor Santa Monica, CA 90404
Santa Monica, CA 90404 LA, CA 90067

Claus Veirup William Kohnen Dan Siwulec
Veirup/Allaire President and CEO Communications Marketing
2~ Colorado Ave. SEAmagine Hydrospace Corp. 11818 Courtleigh Drive,
~,~,~;t~ Monica, CA 90404 976 W. Foothill Blvd., Suite 215 Suite 204

Claremont, CA 91711 LA, CA 90066
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Don Anderson David Matis
Dbniel L. Ehrler President Rising Stars Talent Mang.
501 Colorado Ave., Suite 150 Color Design Art 1322 2nd St. Suite #25
Santa Monica, CA 90401-2430 17315 Sunset Blvd. Santa Monica, CA 90401

Pacific Palisades,CA 90272

Pe,~ ,~,braham Sam Jackson Richard and Laurel Donner
Pre=..,ent 2050 S. Santa Cruz St. Donner/Shuler-Donner
MaxAir Media Suite 1000 Productions
741 N. Cahuenga Blvd. Anaheim, CA 92805-6816 4000 Warner Blvd. Building
Hollywood, CA 90038 Burbank, CA 91522

Douglas J. Gardner Robed A. Finkelstein Rob Reiner
Senior Vice President Attorney at Law Castle Rock Entertainment
Maguire Thomas Partners 1999 Avenue of the Stars 335 N. Maple Dr., Suite 135
13250 Jefferson Blvd. Suite 500 Beverly Hills, CA 90210
LA, CA 90094 LA, CA 90067

Robed Lenihan Michael Hyler Debra Hill
Act III Theatres General Manager Debra Hill Productions
1999 Avenue of the Stars BeI-Air Bay Club 5555 Melrose Ave. Td. 9

Suite 500 16801 Pacific Coast Highway Hollywood,CA 90038
LA, CA 90067 Pacific Palisades, CA 90272

Ann Douglas Sean Dwyer Hal Gaba
HG Associates, Inc. Act III Productions Act III Communications
1999 Avenue of the Stars 5555 Melrose Ave. 1999 Avenue of the Stars

Suite 500 Hollywood, CA 90038 Suite 500
90067 LA, CA 90067

Russ Lesser Warren Littlefield Dianna Friedman
Prl~Jent President Hard Rock America
Boay Glove NBC Entertainment Corporate Offices
530 6th St. 3000 W. Alameda Ave. 510 N. Robedson Blvd.
Hermosa Beach, CA 90254-4697 Burbank, CA 91523 LA, CA 90048

Norman I. Pattiz Nina Feinberg Steve Bornstein
Westwood One, Inc. Senior Vice President Consulting
9540 Washington Blvd. Witt-Thomas Productions 28 Avenue 28th
Culver City, CA 90232-2689 1438 North Gower Street Venice, CA 90291

Hollywood, CA 90028

John J. Agooglia Barry C. Groveman Chris Harris
President NBC Inc. 2121 Avenue of the Stars Harris and Company
3000 W. Alameda Ave. Suite 2700 100 N. Sepulveda Blvd.
Burbank, CA 91523 LA, CA 90067-5010 Suite 300

El Segundo, CA 90245

Mark Ryavec
Delphi Associates Steven O’Neill Christy M. Kwon
453 Rialto Ave. 1867 N. Kingsley Dr. 4604 Balboa Ave.
Venice, CA 90291 LA, CA 90027 Encino, CA 91316

Lori Openden Deborah L. Hamberlin Jeffrey A. Meshel
1.o=’~.r) Citronia St. 12328 Montana Ave. 11909 Weddington St. #202
ki~"~ridge, CA 91324 LA, CA 90049 Valley Village, CA 91607
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Valerie and Dick Arlett Christopher Thomas James R. Merlino, President
NBC Entertainment Kit Thomas Productions Venice Chamber of Commerce
3000 W. Alameda Ave.#214 15237 Sunset Blvd., Suite 301 2904 Washington Blvd.,Ste.100
Burbank, CA 91523 Pacific Palisades, CA 90272 P.O. Box 202

Venice, CA 90291

We� ~’5ows Bill Melamed Sara Wan
Arch,,~ctural Designs The Producers Entertainment California Coastal Commission
16081 Ranch Road Group 22350 Carbon Mesa Rd.
Culver City, CA 90230 9150 Wilshire Blvd., Suite 205 Malibu, CA 90265

Beverly Hills, CA 90212-3414

Douglas Schwartz
Debra Angeletti T.A. Dolotta Executive Producer
Caggetti International P.O. Box 365 The Baywatch Production Co.
4124 East Blvd. Pacific Palisades, CA 90272 5433 Beethoven St.
I.A, CA 90066 LA, CA 90066

Hoffman David A. Herbst, PresidentMichael Berk Gary
Executive Producer Gary Hoffman Productions Herbst Communications
The Baywatch Production Co. 3931 Puerco Canyon Rd. 5757 W. Century Blvd., Suite 700
5433 Beethoven St. Malibu, CA 90265 LA, CA 90045
LA, CA 90066

Alan F. Horn Sabrina S. Schiller
Chief Executive Officer Attorney at Law Ruth Mount
Castle Rock Entertainment 225 Santa Monica Blvd., Suite 1201 San Vicente Blvd.
335 N. Maple Dr., Suite 135 1001 Santa Monica, CA 90402
Bei ~ly Hills, CA 90210 Santa Monica, CA 90401

Michele Berk Doris Keating Schlesinger Scott Harris
Lo/~--,~ Pictures Keating and Berk Productions Innovative Artists
8489 W. Third St. 8489 W. Third St. 1999 Avenue of the Stars,
Suite 104 1B Suite 1 04 1B Suite 2850
LA, CA 90048 L.A, CA 90048 LA, CA 90067-6082

Michael S. Klein Carlos Perez Margaret T. Collins
Klein and Weisz Vice President Collins, Robillard, and Katz

Attorneys at Law Castle Rock Entertainment Attorneys at Law
12424 Wilshire Blvd., Suite 1450 335 N. Maple Dr., Suite 135 2377 Crenshaw Blvd., Suite 310
LA, CA 90025 Beverly Hills, CA 90210 Torrance, CA 90501

Bruce Watkins Tamar F. Hurwitz
Hotel Anywhere! Southern Calif. Director Regina Birdsell
28 26th Ave., Suite 8 Rainforest Action Network 515 S. Flower St., 32rid Floor
Venice Beach, CA 90291 1431 Ocean Ave., Suite 500 LA, CA 90071

Santa Monica, CA 90401

Warren Grant Jim KoufEdBegley, Jr.
Board of Directors Grant and Tani, Inc. Walt Disney Studios
Environmental Media Association 9100 Wilshire Blvd. 500 S. Buena Vista St.
3679 Motor Ave., Suite 300 Suite 1000 West Animation Building la-ll
LA, CA 90034 Beverly Hills, CA 90212-3413 Burbank, CA 91521-1608

Stuart M. Rosenthal
Bloom, Hergott, Cook, Margaret E. Olsen, M.D. John K. Lee PhD, Director

r"~.mer, and Klein, LLP Dermatology Pacific Health Associates
1,v" ~. Rodeo Dr. Third Floor 11600 Wilshire Blvd., Suite 306 1227 Lincoln Blvd., Suite 302
Beverly Hills, CA 90212 LA, CA 90025 Santa Monica, CA 90401
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Lynne A. Plambeck
G~’etchen Struble Bob Van Ronket Vice President
17 28th Ave. #304 Grosso and Jacobson Entr. Corp. SCOPE
Venice, CA 90291 8981 Sunset Blvd. Suite 102 P.O. Box 1182

CA 90069 Canyon Country, CA 91386LA,

,~ Marc K. Frederic
Rob~,t LaBonge First Vice President Shelley and Brad Billik
23715 W. Mailbu Rd. Financial Consultant 10394 Almayo Ave.

Suite 155 575 Esplanade, #306 LA, CA 90064
Malibu CA 90265 Redondo Beach, CA 90277

lylene Weiss Matt Kivlin Barry Schlesinger
President Architect Heitman Properties Ltd.
Batlona Lagoon Marine Pres. 222 Twenty Sixth St., Ste. 202 9601 Wlishire BIvd., Ste 200
P.O. Box 9244 Santa Monica, CA 90402 Beverly Hills, CA 90210-5205
Marina del Rey, CA 90295

Zanne Devine Jim Hagopian
Sr. Vice Pres. Gordon Labedz, M.D. Visual Vibrations
Polygram Filmed Ent. Surfrider Foundation 906 N. Kings Rd., Suite 6
9348 Civic Center Dr., Ste. 300 339 Regatta Way West Hollywood, CA 90069
Beverly Hills, Ca 90210 Seal Beach, CA 90740

Eric Lawton, Roger A. Burlage, Chairman Robert L. Hertz, D.D.L.,
Law Offices LIVE Entertainment Inc. ML.D., Inc.

100 Wilshire Blvd. 15400 Sherman Way 10921 Wilshire Blvd., Suite 608
Santa Monica, CA 90401-1113 P.O. Box 10124 LA, CA 90024

t ~ Van Nuys, CA 91410-0124

Michael D. Klubock Amy Jordan
D~:~ Styne Executive Director Asst. President
Creative Artist Agency Malibu Foundation for Envir. Ed. Raleigh Enterprises
9830 Wilshire Blvd. 1800 Avenue of the Stars, #1190 11444 W. Olympic Blvd.
Beverly Hills, CA 90212-1825 LA, CA 90067 LA, CA 90064-1544

Ellen Mahoney Janelle Harley Darlene Lancer
W. Douglas Breidenbach Attorney at Law\ J.D., M.A., M.F.C.C.
1925 Montana Ave., Ste.2 1262 Beryl St., Ste. 16 11022 Santa Monica Blvd.
Santa Monica, CA 90402 Redondo Beach, CA 90277 LA, CA 90025

David C. Lederer Phil Swain
Attorney at Law Vice-President Bob Talbot
5435 Balboa Blvd., Ste. 109 The Sports Club Co. Talbot Productions
Encino, CA 91316-1508 11100 Santa Monica BIvd #300 P.O. BOX 3126

W. Los Angeles, CA 90025 Rancho Palos Verdes, CA 90274

Wiley C. Possell John Folliott, CEOIltiana Gordillo
Union Bank Possell Construction Co., Inc. Nature Calls
20th and Wilshire Office 8101-9 Orion Ave. 1509 W. Tedmar Ave.
2001 20th Street Van Nuys, CA 91406 Anaheim, CA 92802
Santa Monica, CA 90403-5641

Mike Post Larry Kopald Harriet Kimble Wrye, Ph.D.
Mike Post Productions Executive Vice-President Psychology, Inc.
lr"".W. Olive Ave. Ketchum Advertising 17711 Porto Marina Way
~-~ank, CA 91506 11755 Wilshire Blvd., Ste 1900 Pacific Pacific, CA 90272

Los Angeles, CA 90025-1506
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3hristopher C. Oliver Scott Gilbert Gary Borman
President Team One Advertising Borman Entertainment
Champion Chevrolet 1960 East Grand Ave. 1250 6th St., Suite 401
707 N. Sepulveda Blvd. El Segundo, CA 90245 Santa Monica, CA 90401 ]’7"
Manhattan Beach, CA 90266 V
Jo~"~ "~stein Don Slaven, Exec. Boardmember
Pres=clent Michael Viginieri and Associates Surfrider Foundation Huntington
Eppico 12381 Wlishire Blvd., Ste. 201 and Long Beach Chapter
9611 Canoga Ave. LA, CA 90025 450 N. Roxbury Dr.,7th Floor

Chatsworth, CA 91311 Beverly Hills, CA 90210

James E. Colbaugh
Las Virgenes Municipal Water
District
4232 Las Virgenes Road
Calabasas, CA 91302

1

n

n

n
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F:laine Smithom Susan Rogers Jerry Reger "
915 S. Citrus Ave. 7812 Altavan Ave. 4617 Oceanfront Walk
LA, CA 90036 LA, CA 90045 Marina Del Rey, CA 90292

]’,7"

Ba,.ara Mortson Linda Wheatman Barbara Kohn ~
1460 Maple St. 2512 24th Street 222 Surfview Drive
Burbank, CA 91505 Santa Monica, CA 90405 Pacific Palisades, CA 90272

L
Cynara Allison Janet B. Toot Brent Matschke
1018 11th Street 14000 Leedy Avenue 737 Pier Ave. #2
Manhattan Beach, CA 90266 Sylmar, CA 91342-1755 Santa Monica, CA 90405

Charles E. Bloomquist Russell Kohn Gerald Banchik ]
214 4th Avenue 333 S. Doheny #306 4117 Village #4
Venice, CA 90291 LA, CA 90048 Camarillo, CA 93012

Sharon Robinson Matt Middlebmok John and Jemma Wildermuth
4204 Laurelglen Dr. 827 2nd Street Apt.105 2939 16th Street
Moorpark, CA 93021 Santa Monica, CA 90403 Santa Monica, CA 90405

I~r..,..~ and Cassandra Pierson Stacie Greene Sharon L. Adcock
P.O. Box 38246 527 Midvale #313 4010F Highland Ave.
Hollywood, CA 90038 LA, CA 90024 Manhattan Beach, CA 90266

Dale Schirman Amy J. Gardner Jean Howell Thor
3112 Hermosa Ave. 574 1/2 Rosecrans Ave. 817 25th Street
Hermosa Beach, CA 90254 Manhattan Beach, CA 90266 Santa Monica, CA 90403

Joy Dittberner K. Cordy Jeffrey S. Klinger
126 Galleon Street A 430 Altaer PI. 255 S. Grand Ave. #2410
Marina del Rey, CA 90292 Venice, CA 90291 I_A, CA 90012

Michael L. Weber
Michael Osland Ann Cortina Frances Spicy-Weber
722 Hill Street 2006 #B Graham Ave. 228 112 South Juanita Ave.
Santa Monica, CA 90404 Redondo Beach, CA 90278 Redondo Beach, CA

90277-3438

Richard Salcedo David Gardner Amy H. Ota
1= "~’. Golden Gate Ave. #202 2525 Beverly Ave. #8 3914 1/2 Huron Ave.
L~-, ~A 90026 Santa Monica, CA 90405 Culver City, CA 90232
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N’orma June Bell Lloyd Bridges J. Gordon Bateman M.D.
1909 S. Doncrest St. 225 Loring Ave. 5809 Corso di Napoli
Monterey Park, CA 91754 LA, CA 90024-2638 Long Beach, CA 90803

]’7"

La~,,e Gooch Joan Tyler Dana L. Bonda
28721 Conejo View 124 Coventry Pi. 4800 Bonvue Ave.
Agoura Hills, CA 91301 Glendale, CA 91206 LA, CA 90027

L
Thomas J. Wiley Susanne Veneblosen Susan Y. Adams
4800 Bonvue Ave. 14010 Captains Row #350 163 Paseo de la Concha #4
LA, CA 90027 Marina del Rey, CA 90292 Redondo Beach, CA 90277

Suzy Broeg Laura A. Hunter Karen Kuehne
624 Calle Miramar 753 112 N. Gramercy PI. 350 N. Glenoaks Blvd. #208
Redondo Beach, CA 90277 I_A, CA 90038 Burbank,CA 91502

Jerome Hellman Harold D. Watkins Karen Rockwood
9300 Hazen Drive 12055 Mound View Place 7007 Pomelo Drive
Beverly Hills, CA 90210 Studio City, CA 91604 West Hills, CA 91307

Mr. and Mrs. Arnold W.
R.~rd Vincente Allen Nancy Jones Messer
4041 E. Massachusetts St. 4304 Bakman Ave. 1146 Summit Drive
Long Beach, CA 90814- 2826 North Hollywood, CA 91602 Beverly Hills, CA 90210

Lindsay Weiss Terry Maglietto Diane Lander-Simon
465 25th Street 1233 W. 187th Place 10745 Chalon Rd.
Santa Monica, CA 90402 Gardena, CA 90248 I_A, CA 90077

S. Garrison
AI Villar Sabrina Fox Verdon-Cedric Prod. Inc.
1847 Roscomare Rd. 1260 Lago Vista Place 9350 Wilshire Blvd.
LA, CA 90077 Beverly Hills, CA 90210 Suite 310-311

Beverly Hills, CA 90212
Katherine Ralston
Verdon-Cedric Prod. Inc. Gwendolyn J. Crawford Doug and Tricia Riffenburgh
9350 Wilshire Blvd. 810 Edgewood St., #102 5030 Ledge Ave.

Suite 310-311 Inglewood, CA 90302 Burbank, CA 91505
Beverly Hills, CA 90212

Ingrid Broman Carlos Ramos Vida Negrete
7~ ,~, S. Adams St. 4030 58th Street 1507 Indiana Ave.
(~,,:ndale, CA 91205 Maywood, CA 90720 South Pasadena, CA 91030
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3.ale Anne Hurd
Dantes Peak Joan Forman Jeanne Blackstone
3000 W. Olympic Blvd. 1743 Axenty Way 8808 Chatlake Dr.
¯ Building 5, Suite 2250 Redondo Beach, CA 90278 West Hills, CA 91304

Santa Monica, CA 90404 V
Emma Parrish Robert Clark Heather Brovsky
24708 Via Valmonte 6649 Royer Ave. 6697 Whittey Terrance
Torrance, CA 90505-6803 West Hills, CA 91307 LA, CA 90068

L
Ken Davis A. Sil Kelly Murphy
1126 Atlee Drive 1129 Lincoln Blvd. 1840 Victory Blvd.
La Canada, CA 91011 Santa Monica, CA 90403 Glendale, CA 91201

Ronald D. Mackovich Kevin Lopez M.J. Roark
12721 Moorpark #204 2320 Sylvan Ln. 5447 Zelzah Ave. #104
Studio City, CA 91604 Glendale, CA 91208 Encino, CA 91316

Nancy Harrison Scott Sedmin Ronit Fried
219 S. Barrington Ave. #119 1215 Sweetzer Ave. 8423 Linnet
LA, CA 90049 LA, CA 90069 Tarzana, CA 91356

E,~--’B. Cookson Jennifer Fitzpatrick Scott Jones
17500 Tuscan Dr. 5938 Colfay 529 Garfield
Granada Hills, CA 91344 N. Hollywood, CA 91601 South Pasadena, CA 91030

Kristi Horgan Andrew N. Giancoli Earnest Winborne
2835 Sheffield Rd. 1006 N. Doheny Dr. #6 6214 Commodore Sloat Dr.
San Marino, CA 91108 LA, CA 90069 LA, CA 90048

Tom Weber Pete Hammon Tracy G.
1390 Kelton Ave. 304 N. Poinsettia Ave. 447 Sycamore Rd.
LA, CA 90024 Manhattan Beach, CA 90266 Santa Monica, CA 90402

Robert Abitt Diana Baufess Diane Dingman
1254 S. Saltair Ave. #104 1840 Victory Blvd. 1840 Victory Blvd.
Los Angeles, CA 90025 Glendale, CA 91201 Glendale, CA 91201

Karin Zuker Rob Biggar M.S. O’Bir
1" I Stanford Ave. 1627 Monterey Blvd. 1230 N. Horn Ave. #301
F~,.,~ndo Beach, CA 90278 Hermosa Beach, CA 90254 West Hollywood,CA 90069
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Gavin Nex Arthel Neville Lassie Joseph Welcher

14031 Addison St. 1840 S. Victory Blvd. 1840 S. Victory Blvd.

Sherman Oaks, CA 91423 Glendale, CA 91201 Glendale, CA 91201

\

Annette G. Gray Jerilyn Goodman David Friend

1840 S. Victory Blvd. 1959 Parnell Ave. 1840 Victory Blvd.

Glendale, CA 91201 LA, CA 90025 Glendale, CA 91201

Sherry Renold Megan Fouts Angela Bravo

646 S. Barrington Ave. Apt. 646 S. Barrington Ave. # 214 11684 Ventura Blvd. #153

214 LA, CA 90049 Studio City, CA 91604

LA, CA 90049

Dan Kraemer Kin Bryant Linda Kane

1840 Victory Blvd. 428 N. Catalina St. 10443 Ashton Ave.

Glendale, CA 91201 Burbank, CA 91505 I_A, CA 90024

Lisa Kane Glenn Clarke Richard Chamblin

517 N. Brighton St. 517 N. Brighton St. 616 Veteran Ave. #114

Burbank, CA 91506 Burbank, CA 91506 LA, CA 90024

R~-"~ell A. Jackson Christine Cudanes Abel Pinedo Jr.

1230 N. Horn Ave. #301 4134 Lebourget Ave. 1840 Victory Blvd.

W. Hollywood, CA 90069 Culver City, CA 90232 Glendale, CA 91201

Peter Nissen John DeTemple Stacey Gualandi

126 N. Kings Rd. 1010 Esplanade #8 2222 Beachwood Dr.

LA, CA 90048 Redondo Beach, CA 90277 I.A, CA 90068

Stephen M. Saylor Andrew Lavey Charles G. Latibeaudiere

1317 N. San Fernando Blvd. 7965 Fountain Ave. 948 19th St. #4

LA, CA 90068 LA, CA 90046 Santa Monica, CA 90403

Brian Richardson B. Silver Homer Tom

3949 Los Feliz #518 320 S. Arnaz Drive #202 2121 Valderas Dr. Apt. 79

LA, CA 90027 LA, CA 90048 Glendale, CA 91208- 1362

"l’ammy Schuster Beth AnseI-Burke Scott Wenguer

2 ,~9 Clipstone St. 129 Manhattan Ave. 4150 Prasa

~/:~,~0dland Hills, CA 91367 Hermosa Beach, CA 90254 Woodland Hills, CA 91364
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Gertrude Caban Carlos Van Natter Larry Boisvert
5117 W. 134th St. 3138 Griffith Park Blvd. 1645 Clark Ave. Unit 117
Hawthorne, CA 90250 LA, CA 90027-3012 Long Beach, CA 90815-3807

,.=~ Esme Janss Gregson

B.. ith Barbara Blaine Laurie Peters Public Relations
800 Meyer Lane #18 417 W~nchester 100 Wilshire Blvd., Suite 800
Redondo Beach, CA 90278 Glendale, CA 91201 Santa Monica,CA 90401

Michael Shuken Lisa Steen Emily Shirbroun
211 S. Beverly Dr. Suite 200 211 S. Beverly Dr. Suite 200 2145 E. Linfield
Beverly Hills, CA 90212 Beverly Hills, CA 90212 Glendora, CA 91740

Lloyd Bridges and family
Kyle Hoococks American Oceans Campaign Robert Stillwell
724 N. Florence 725 Arizona Ave. Suite 102 1010 N. Kings Rd. #108

Burbank, CA 91505 Santa Monica, CA 90401 W. Hollywood, CA 90069

Wendy Raebeck Ann and Larry Marteo Christine Slenzak
51 Ozone Ave. 6260 Radford Ave. 4303 Bellingham Ave.
Venice, CA 90291 N. Hollywood, CA 91606 Studio City, CA 91604

~ ; .Diane Lane

M~.~.ohler Lisa Day c/o Gary Cohen

59..e Blainst Dr. 3663 Keystone Ave. #1 1901 Avenue of the Stars,
Culver City, CA 90232 I_A, CA 90034 #1245

LA, CA 90067-6013

Carol Kurtz Elizabeth Coombs Paula Poundstone
1747 Kelton Ave. 1311 Venice Blvd. #11 1027 Chelsla Ave.

LA, CA 90024 Venice, CA 90291-5940 Santa Monica, CA 90403

Heather McPhe Rich Thigpen
California League TMP Worldwide Mark Sandelton
Conservation Voters 10635 Santa Monica Blvd. 328 21st St.
10951 W. Pico Blvd., Ste.201 Suite 360 Santa Monica, CA 90402
LA, CA 90064 LA, CA 90025
Lisette A. Bauesachs Mark Gold Laura David

828 Pine St. 828 Pine St. Seinfeld

Santa Monica, CA Santa Monica, CA 4024 Radford Ave. Bldg. #5

90405-3922 90405-3922 Studio City, CA 91604

Bryan Gordon Laury David
Seinfeld Seinfeld K. Alexandria Irvin
40~4 Radford Ave. Bldg. #5 4024 Radford Ave. Bldg. #5 3670 Glendon Ave., #111
S~ ~,o City, CA 91604 Studio City, CA 91604 West LA, CA 90034
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Morgan A. Rumpf Avery Cobem Sally Reeder
8231 Delorzpre #4 2602 Washington Ave. 4935 Carpenter Ave.
LA, CA 90046 Santa Monica, CA 90403 Valley Village, CA 91607-3206

N~" v Gorhe Leslie Patterson David Tausik
43~,..~ Victor Place 5112 Pacific Ave. 374 Sycamore Rd.
Lancaster, CA 93535 Marina del Rey, CA 90292 Santa Monica, CA 90402

Dr. Yossef Aelony
3632 Vigilance Dr. N. Radlich Mary Beth Lowman
Rancho Palos Verdes, CA 11620 Wilshire #400 335 28th Ave.

90275 LA, CA 90025 Venice, CA 90291

Cindy L. Bress Robert Caggia David Gardner
10345 Almazo Ave. 20505 Big Rd. 2525 Beverly Ave. #8
LA, CA 90064 Malibu, CA 90265 Santa Monica, CA 90405

Jay W. Philbrick Jan Schwab Carolyn A. Malkus
247 34th St. 2411 Prospect Ave. #309 247 34th St.
Hermosa Beach, CA 90254 Hermosa Beach, CA 90254 Hermosa Beach, CA 90254

R~..~ant Ramey John Theodore Lawrence Halperin
11~ Wadsworth Ave #3 643 Hill St., Apt. C 1434 Jonesboro Dr.
Santa Monica, CA 90405 Santa Monica, CA 90405 LA, CA 90049

Denis Bozulich Ruth Wagner Vikki S. McMahon
2426 Marathon St. 2117 Eric Dr. 856 6th St.
LA, CA 90026 LA, CA 90049 Manhattan Beach, CA 90266

Susan Salomon Neiman Phillip Neiman Jillien Siniger
605 Hanley Way 605 Hanley Way 605 Hanley Way
LA, CA 90049 LA, CA 90049 LA, CA 90049

Heather Siniger Michillo Brown Sharyn Romano
605 Hanley Way 143 S. Hayworth #102 1920 Holly Dr.
LA, CA 90049 LA, CA 90048 LA, CA 90068

LeRoy E. Nelson
Kathleen West Bo Webber 732 12th St.
11"~ Pearl St. 2448 Myrtle Ave. Manhattan Beach, CA
SL ,:’a Monica, CA 90405 Hermosa Beach, CA 90254 90266-4830
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Richard H: Anderson Jennifer Hagaman
Nancy Holloman 27611 Avenida Larga MCI Tele.Corp.
642 Muskingum Ave. San Juan Capistrano, CA 6601 Center Dr. West
Pacific Palisades, CA 90272 92675-3805 Suite 200

I_A, CA 90045

Do~, Genetti Nancy Lindsey Missy and Carly Zeitsoff
3014 Bentley Ct. 333 Swarthmore Ave. #8 30600 Las Estrellas Dr.
Santa Monica, CA 90405 Pacific Palisades, CA 90272 Malibu, CA 90265-3127

Steve Cocks
5411 Manitowac Dr. Cathy Goldinger Scott Simril
Rancho Palos Verdes, CA 201 Ocean Ave. #1704B 333 Swarthmore Ave., Ste.#8

90275 Santa Monica, CA 90402 Pacific Palisades, CA 90272

Gina Garcia Karen Witter Shirley Shapiro .~.
817 11th St. #1 2348 Hermits Glen 252 Avondale Ave.
Santa Monica, CA 90403 LA, CA 90046 LA, CA 90049

Tim Psomas, President
Psomas and Associates Barbara Anshen Bret R. Carter
3420 Ocean Park Blvd. 10511 Missouri Ave. 1223 Wilshire Blvd., #861
Santa Monica, CA 90405 LA, CA 90025-5941 Santa Monica, Ca 90403

Rebecca Schulman
S~---iey Clark 3940 Grand View Blvd. Bruce Dembo
8402 Barnsley Ave. Apt.101 9595 Wilshire Blvd.
LA, CA 90045 LA, CA 90066-4536 Beverly Hills, CA 90212

Lisa Crossley
Linda Mo Kaplan and Patrick M. Dobbins Greg Schell
1631 S. Barry Ave. #3 594 S. Seaward 1274 N. Crescent Hts. #116
LA, CA 90025 Ventura, CA 93003 LA, CA 90046

Michael R. David David Misch Cambria and Howard Gordon
1508A Harvard St. 429 18th St. 640 Ocampo Dr.
Santa Monica, CA 90404 Santa Monica, CA Pacific Palisades, CA 90272

90402-2429
Carol A. Bliuka Ann Alper Brad Gann
Paramount Pictures 1043 Maroney Lane 3250 Wishire Blvd.
5555 Melrose Ave. Pacific Palisades, CA 90272 Suite 1750
Hollywood, CA 90038-3197 LA, CA 90010

Barbara Goldstein
James L. Denison 11337 Nebraska Ave. Apt. Mary Ellen Clark
6" ~ E. 11th St. 105 5429 Selmarine Dr.
1’~,,1~ Beach, CA 90815 LA, CA 90025-4280 Culver City, CA 90230
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T~/ler Ladinsky James T. Conlon Elinor Oswald
17420 Vereda de la Montura 15530 Bowdoin St. 14964 Camarosa Dr.
Pacific Palisades, CA 90272 Pacific Palisades, CA 90272 Pacific Palisades, CA 90272

1"7

Mm,~line Farris Laurie Gooch Noreen B. Taddiken
835 Ashland Ave. #6 28721 Conejo View Dr. 1808 Pacific Ave.
Santa Monica, CA 90405 Agoura Hills, CA 91301 Manhattan Beach, CA 90266

7"

Monica Loeffler AI Weber Connie Jenkins
L~

P.O. Box 2571 25123 Malibu Rdo 8406 Miplolomol Rd.
Malibu, CA 90265 Malibu, CA 90265 Malibu, CA 90265

Richard D. Sutton
Norman Harriton Joseph Hardin and Alexandra J. Sutton
2413 Ronda Vista Dr. 624 Santa Clara Ave. 624 3rd St.
LA, CA 90027 Venice, CA 90291 Hermosa Beach, CA 90254

Lori Christensen Susan and Martin Dilger Roger Gorke
141 South Clara Dr. #216 7250 Franklin Ave. #917 2028 Holmby
LA, CA 90048 LA, CA 90046 LA, CA 90025

M~ ,Gorke Jr. Clark Batman M.D. Melanie Behrens
43803 Victor PI. 1551 Ocean Ave. #200 417 6th St.
Lancaster, CA 93535 Santa Monica, CA 90401 Manhattan Beach, CA 90266

Saralee Berman O. Oeminji J. McCormick
603 Ocean Ave. 11620 Clarkson Rdo P.O. Box 157
Santa Monica, CA 90402 LA, CA 90064 Pacific Palisades, CA 90272

Rocco L. Motto, MD Irene Joseph Cheryl Gundred
440 S. Bristol Ave. 1115 S. Elm Dr. Apt. 213 2647 6th St. #11
LA, CA 90049 LA, CA 90035 Santa Monica, CA 90405

James C.Birch Diane Kahan T.R. Mc Lean
380 Mesa Road 331 S. Anita Ave. 1029 112 19th St.
Santa Monica, CA 90402 LA, CA 90049 Santa Monica, CA 90403

Jeffery Comstock Chuck Kloeris Natt Hammol
Westbourne Dr., Apt. 113 Third Point 1553 Tenth St.

Hollywood, CA 90069 Malibu CA 90265 Santa Monica, CA 90401
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Merak Eskigian Goldie Otters Dorothy Reynolds
8028 Holy Cross Pk. 3811 Bluff PI. 3621 S. Pacific Ave. #9
I_A, CA 90045 San Pedro, CA 90731 San Pedro, CA 90731

Da~.= M. Mizrahi Jemma and John W~ldermuth M. Lisa Wallace
6638 V~ldlife Rd. 2939 16th St. 305 San Vicente Blvd. #309
Malibu, CA 90265 Santa Monica, CA 90405 Santa Monica, CA 90402

L
Carin Clayton Christine Shemanski Frank L. Buckley
6835 Camrose Dr. 700 E. Cedar Ave.#201 2775 W. Cahuenga Blvd.
LA, CA 90068 Burbank, CA 90068 LA, CA 90068

Linda M. Kaplan Heidi Pickman Michael P. Ryan
1631 S. Barry Ave. #3 2510A 7th St. 322 Barkentine Rd.
LA, CA 90025 Santa Monica, CA 90405 RPU, CA 90275

Jerr Joyce and Savanna
Robert Lakin Barbara G. Taylor Chonis
13250 Arctic Circle 16546 Chalet Terrace 1019 Bay St.
Santa Fe Springs, CA 90670 Pacific Palisades, CA 90272 Santa Monica, CA 90405

Bradley R. Kingston
Pa .Sarvis Josh Brand Michelle Kingston
5324 Las Virgenes Rd. #3 3000 Olympic Blvd. #1367 1148 Pine Ave.
Calabasas, CA 91302 Santa Monica, CA 90404 Manhattan Beach, CA 90266

James R. ~ukor Juliane McAdam Jane S. Nishimura
609 Alta Ave. 7556 Cowan Ave. 2517 W. 23rd St.
Santa Monica, CA 90402 LA, CA 90045 Torrance, CA 90505-3107

Ron A. Caballo
Jacob I. Green James Garner Insurance Agency
801 Holmby Ave. 33 Oakmont Lane 1611 S. Pacific Coast Hwy.
LA, CA 90024 LA, CA 90049 Suite,#203

Redondo Beach, CA 90277

Robin Swicord Rose Freeman J. Bartel
3014 Third St. #c 515 Ocean Ave. #701N 527 Midvale #313
Santa Monica, CA 90405 Santa Monica, CA 90402 I_A, CA 90024

Mary Semeraro Jack A. Teufel Sylvia Lindenberg
17"" 5th St. 31820 Cottontail Ave. 1147 El Medio Ave.
lV,~ ~(~attan Beach, CA 90266 Malibu, CA 90265 Pacific Palisades, CA 90272
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C’arole Rosenberger Peter Standish Bob Allen
200 S. Sycamore Ave. Apt.16 12021-1/2 Hoffman St. 12405 Ohio Ave.
L,~., CA 90036-3047 Studio City, CA 91604 West LA, CA 90025

Cat,,,een Rowland Senogles Sharon L Adcock Margaret C. J
6438 Ben Ave. 4010F Highland Ave. 13710 NW Passage #209
N. Hollywood, CA 91606 Manhattan Beach, CA 90266 Marina del Rey, CA 90292

Matt Moody Janet L. MacPherson Edie Anderson
1018 Euclid St. #204 P.O. Box 2331 2041 Euclid St. #15
Santa Monica, CA 90403 Malibu, CA 90265 Santa Monica, CA 90405

,,/
Bill Becker Jane E. Blair Robin Shean ~
410 Mesa Rd. 3100 Neilson Way #223 533 Washington Rd.
Santa Monica, CA 90402 Santa Monica, CA 90405 Venice, CA 90292

Daniel Temianka, M.D.
1325 Via Gabriel Michael and Donna Ernstoff Linda K. Jones
Palos Verdes Estates, CA 11940 Victoria Ave. 8173 Billowvista Dr.

90274 LA, CA 90066-3216 Playa del Rey, CA 90293

A...Jouman Mr. and Mrs. David Warshaw Suzanne Filkins
13109 Valleyheart Dr. 5703 Eveward Rd. 3360 Adina Dr.
Sherman Oaks, CA 91423 Culver City, CA 90230 LA, CA 90068

Steven G. Martindale Tammy Uedoi Dency L. Nelson
268 Orange Blossom 350 E. Del Mar Blvd. #102 2415 Silverstrand Ave.
Irvine, CA 926204434 Pasadena, CA 91101 Hermosa Beach, CA 90254

Barry Spikings Barbara Poxnih T.M. Seanor
335 N. Maple Dr., Ste. 135 1705 1/2 Grant Ave. 2860 Park PI.
Beverly Hills, CA 90210 Redondo Beach, CA 90278 Laguna Beach, CA 92651

David S. DeCrane
Mollie Bowling Clea DeCrane Jeff Meyer
1718 Wellesley Ave. 1028 Euclid St. 15342 Moulins
LA, CA 90025 Santa Monica, CA 90403 Irvine, CA 92714

JoAnn Richetti
30816 Via Rivera Lyn Davis Lear, Ph.D. Gene Sculatti
R° :ho Palas Verdes, 1911 Westridge Rd. 1206 S. Sierra Bonita
~:.,~ 90275 LA, CA 90049 LA, CA 90019
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David B. Carren Robin Lee Levitt Steve Smith
2458 Glyndon Ave. 10425 Bainbridge Ave. 2390-C Pleasant Way
Venice, CA 90291 I_A, CA 90024 Thousand Oaks, CA 91362

Rog,~r B. Kintz Ralph Mechur Scott Daniel McVarish
127 11th St., #302 1625 Olympic Blvd. 1466 S. Shenandoah St.,#7
Santa Monica, CA 90403 Santa Monica, CA 90404 LA, CA 90035-3517

Mark E. Pollack
2700 Neilson Way, No. 1727 Thomas Byrd Ken A. Estrella
Santa Monica, CA 90405- 1701 Purdue Ave. 24203 Park St.
4024 I_A, CA 90025 Torrance, CA 90505

Deidre Gordon Robert Shalnazarian Jr. ,,~
Kim W. Marvel Sony Music Sony Music /
11620 Warner #423 2100 Colorado Ave. 2100 Colorado Ave.
Fountain Valley, CA 92708 Santa Monica, CA 90404 Santa Monica, CA 90404

Stephanie Matz Virginia V. Dudanik Stephanie Parker
Sony Music Sony Music Sony Music
2100 Colorado Ave. 2100 Colorado Ave. 2100 Colorado Ave. ~ ....
Santa Monica, CA 90404 Santa Monica, CA 90404 Santa Monica, CA 90404

E~ ,beth Woolley Judythe Roberts Diane Shapiro
15445 Cobalt St., #27 3915 Carnavon Way 18366 Collins St., #A
Sylmar, CA 91342 LA, CA ????? Tarzana, CA 91356

Debie Keefe Steven McCrosky Mavis S. Gallenson
26717 Pamela Dr. 1827 Fairford Dr. 2538 Wellesley Ave.
Santa Clarita, CA 91351 Fullerton, CA 92633 I_A, CA 90064

~,~

Shannon Miller Richard P. Berg Betty S. Hoffenberg
335 Lutge Ave. 2071 Hopewell Court 1365 Marinette Rd.
Burbank, CA 91506 Thousand Oaks, CA 91360 Pacific Palisades, CA 90272

The Yocum Family Gloria Fowler and Martin
John Williams Wan, Shelly, Erica and Epstein
115 5th St. #3 Rachel 1070 Las Pulgas Rd.
Seal Beach, CA 90740 393 N. Clinton St. Pacific Palisades, CA 90272

Orange, CA 92687                                              ~"--"’-

Glen Frank Pete Goslow Kimm Van Every
1~’-~ Tahiti Dr. 11444 W. Olymbic Blvd. 27371 Via Caudaloso
G~.~’a Mesa, CA 92626 LA, CA 90064 Mission Viejo, CA 92692
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Rod D. Washington Nancy Jones James Crawford
1018 Second St. #2 357 Palos Verdes Blvd. #6 1320 N. Eastern Ave.
Santa Monica, CA 90403 Redondo Beach, CA 90277 LA, CA 90063

Le~ .,reck Dale Shero Delise Shearer
22817 Ventura Blvd., #460 1206 Firmona Ave. 2312 Ruhland Ave., #1
Woodland Hills, CA 91364 Redondo Beach, CA 90278 Redondo Beach, CA 90278

Rhonda Read Turner Stephanie Abbott Ruth Harband
4105 Pacific Ave.,#4 207 112 S. Fuller Ave. 16676 Vinncennes St.
Marina del Rey0 CA 90292 LA, CA 90036 Sepulveda, CA 91343-2710

Becky Soukup Tim Huffman Sean Strauss
21501 Ellinwood 22391 Cass Ave. 3523 Senasac
Torrance, CA 90503 Woodland Hills, CA 91364 Long Beach, CA 90808

Richard Seeley Jane Gullette Timothy F. Corliss .~.:~
3924 El Caminito St. 2931 Plaza Del Amo #59 29239 Heathercliff Rd. #7
La Crescenta, CA 91214 Torrance, CA 90503 Malibu, CA 90265

G , Reed Bonnie M. Shatz Fae C. Shatz
P.O. Box 860 855 3rd St., #110 3672 Watseka Ave. #1

~,~
Dana Point, CA 92629 Santa Monica, CA 90403 LA, CA 90034

James L. Campbell Brian Wiles Liz Provenzano
4651 Galendo St. 211 Seal Beach Blvd., #3 12207 Rcchester Ave., #8
Woodland Hills, CA 91364 Seal Beach, CA 90740 LA, CA 90025

~,~

Rickey D. Dean Nancy Krusoe Rita Gilmore ~,
15344 Bixler Ave. 504 Pier Ave. 430 Via de la Paz
Paramount, CA 90723 Santa Monica, CA 90405 Pacific Palisades, CA 90272

Patricia and Robert Lane Patricia Barrett Nomi Isak Kleinmuntz
213 18th St. 850 South Detroit St. 927 Euclid St. Apt. F
Manhattan Beach, CA 90266 Los Angeles, CA 90036 Santa Monica, CA 90403

Sue Hutchin Elaine Lloyd David Lindquist

84"‘ Indiana Ave. 1715 O’Leary Ct. 2836 Alexander Road

~, .... ,~ce, CA 90291 Newbury Park, CA 91320 Laguna Beach, CA 92651
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P’hilippa Calnan Lee Forese Daryl Keighley

1424 North Beverly Dr. 200 S. Topanga Cyn. Blvd. 33 Thornton Ave.
Beverly Hills, CA 90210 Topanga, CA 90290 Venice, CA 90291

V
~

Mrs. R. Patterson
OTheo Fedoruk 27965 Palos Verdes Dr. E. Mimi Cunningham

10941 Lime Tree Dr. Rancho Palos Verdes, CA 13810 NW Passage Apt. 209

Santa Ana, CA 92705 90275 Marina Dei Rey, CA 90292 L
Mary Luevano Jon R. Ralston Dominick Falzone
24680 Calle Largo 16029 Basil St. 1307 Federal Ave. Apt. 12

Calabasas, CA 91302 Fountain Valley, CA 92708 Los Angeles, CA 90025

Thomas Tabbert Melinda A. Nelson Reid Goldstein
27 Abeto 2901 Alder Place 30 Fairlane Rd.
Irvine, CA 92620 Fullerton, CA 92835 Laguna Niguel, CA 92677

Andrea Valcourt Thomas B. Girvin Gary Stellem ~ ..~.

642 Rosecrans Ave. 6213 North Oak Ave. 1460 Casa Grande .,~’

Manhattan Beach, CA 90266 Temple City, CA. 91780 Pasadena, CA 91104

M ~arin
6;. "~ Kenwater Ave. Juliette Anthony Kathy Adibi

Woodland Hills, CA 91367 3992 Easr Blvd.#303 5260 Vanalden Ave.
LA, CA 90066 Tarzana, CA 91356

Wendy Morris Leslie Goldstein George and Mary Drexinger

1729 Crestview Ave. P.O. Box 4147 150 Hermosa Ave., #9

Seal Beach, CA 90740 Malibu, CA 90264 Hermosa Beach, CA 90254

Brian Balky Kenneth and Dorothy Lyson Deborah A. Rutoski

186 W. Mission Ave. 28506 San Martinez Grd.Cyn. 27 1/2 Thornton Ave.

Ventura, CA 93001 Saugus, CA 91384 Venice, CA 90291

Merrily Weeler John Henrici Britton C. Smith

861 N. Detroit 18 Sand Dollar Ct. 1400 Hermosa Ave., Apt. D ’

LA, CA 90046 Newport Beach, CA 92663 Hermosa Beach, CA 90254 ~’"---’-

Rocco Matone Frank Boldus Jr. Gina Ladinsky

,Dudley Ave. #2 4783 W. 133rd St., #25 17420 Vereda de la Montura

V~nice, CA 90291 Hawthorne, CA 90250-5762 Pacific Palisades, CA90272
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Henry Koehn Andrew M. Porte, =.ld John Oudyk

18427 Vencennes St. #4 9515 Via Venezi~ 18320 Elaine Ave.
Northridge, CA 91325 Burbank, CA 91504 Artesia, CA 90701

V
ROL .t M. Lewenberg Miles J. Feldman
18438 Los Alimos St. 450 N. Roxbury Dr., 7th Floor
Northridge, CA 91326 Beverly Hills, CA 90210

L
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GOVERNMENT V

Honorable Wally Knox
Assemblymember,
42nd District L7461 Beverly Blvd., Ste 402
LA, CA 90036

Honorable Tom Hayden
Senator, 23rd District
10951 W. Pico Blvd., #202
LA, CA 90064

Hon. Zev Yaroslavsky
Supervisor, 3rd District
Board of Supervisors
821 Hall of Administration
LA, CA 90012

Brad Sherman
Member,
Board of Equalization
901 Wilshire Blvd., Suite 210
Santa Monica, CA 90401

Honorable Richard Katz
Assemblyman, 39th District
Democratic Floor Leader
9140 Van Nuys Blvd., Ste.109
Panorama City, CA 91402

Hon. Antonio R. Villaraigosa
Assemblymember
45th District
110 North Avenue 56
Los Angeles, CA 90042
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STATE O~ CALIFORNIA--ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Governor

~’?l CENTRE PLAZA DRIVE
MONTEREY PARK, CA 91754-2156
(2t3l 266-7500
FAX: (213) 266-7600

July 30, 1996

Dear Permittee Contact Persons:

WASTE DISCHARGE REQUIREMENTS AND NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (NPDES) PERMIT FOR MUNICIPAL STORM WATER AND URBAN
RUNOFF DISCHARGES IN THE COUNTY OF LOS ANGELES (ORDER No. 96-054, NPDES
No. CAS614001)

Attached is the adopted Los Angeles County Municipal NPDES Permit for discharges of storm
water and urban runoff in the County of Los Angeles.

Pursuant to Division 7 of the California Water Code, this Regional Board, following a public
hearing held on July 15, 1996, considered the tentative requirements, and adopted Order No. 96.-
054 (copy attached). This Order also serves as the National Pollutant Discharge Elimination
System (NPDES) permit under the federal Clean Water Act. It will take effect on July 31, 1996,
and expire on July 30, 2001.

When submitting programs and/or reports to the Regional Board pursuant to the provisions of
Order No. 96-054, please include a reference to"Compliance File No. 6948" and address them
to the attention of theTechnical SU_D_oort Unit to assure that the programs/reports are directed
to the appropriate staff and file.

This Regional Board is committed to sharing information with the Permittees as much as possible.
Attached is a list of sources of information and references to assist in implementing storm water
management programs in Los Angeles County. Additionally, I have directed my staff to provide
useful information to the Permittees as it becomes available. If at any time a Permittee has
questions or desires further information, I encourage you to contact Carlos Urrunaga, the staff
person assigned to this Permit.

If you have any additional questions, please do not hesitate to contact any of my staff: Carlos
Urrunaga at (213) 266-7598, Xavier Swamikannu at (213) 266-7592, or Winnie Jesena at (213)
266-7594.

Sincerely,

.~ CATHERINE TYRRELL
Assistant Executive Officer

Enclosures as stated

O cc City Mayors - Enclosures: USEPA letter and list of Storm Water Information Resources only.
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State of California
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD ,’/
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD ],7"
LOS ANGELES REGION "’"

NO. 96-054 ~ORDER
NPDES NO. CAS614001 (CI 6948)

DISCHARGE REQUIREMENTS TWASTE
FOR

MUNICIPAL STORM WATER AND URBAN RUNOFF DISCHARGES
WITHIN THE COUNTY OF LOS ANGELES

Findings

The California Regional Water Quality Control Board, Los Angeles Region (hereinafter referred
to as the Regional Board), finds:

Existin~o Permit and Report of Waste Discharae

~1. The County of Los Angeles and 85 incorporated cities within the County of Los Angeles
- (see Attachment A, List of Permittees), hereinafter referred to as Permittees, discharge or

contribute to discharges of storm water and urban runoff from municipal separate storm
sewer systems (MS4s), also called storm drain systems, and water courses within the
County of Los Angeles into receiving waters of the Los Angeles Basin under countywide
waste discharge requirements contained in Order No. 90-079 adopted by this Regional
Board on June 18, 1990. That Order also serves as a National Pollutant Discharge
Elimination System (NPDES) permit (CA0061654).

2. On December 21, 1994, the Permit~ees submitted a Report of Waste Discharge (ROWD)
as an application for re-issuance of waste discharge requirements.and an NPDES permit.

Nature of Discharaes and Sources of Pollutants

3. The discharges consist of surface runoff (non-storm water and storm water) from various
land uses in all the hydrologic drainage basins that discharge into water bodies in Los
Angeles County. The quality and quantity of these discharges vary considerably and are
affected by the hydrology, geology, and land use characteristics of the watersheds; seasonal
weather patterns; and frequency and duration of storm events.

4. Studies have shown that storm water runoff from urban and industrial areas typically
contains the same general types of pollLdants that are often found in wastewater in industrial
discharges. Pollutants commonly found in storm water runoff include heavy metals,
pesticides, herbicides, and synthetic organic compounds such as fuels, waste oils, solvents,
lubricants, and grease. [References: ’Surface Runoff to the Southern California Bight and,
’Characteristics of E~uents from Large Municipa/ Wastewater Treatment Faci/ities in 1990
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and 1991,’ SCCWRP Annual Report 1990-1991 and 1991-1992 (1993); Pitt and Field,
Hazardous and ~’oxic Wastes Associated with Urban Storm Water Runoff, In Proceedings
of the Sixteenth Annual RREL Hazardous Waste Reduction Symposium, Document No.
EPA 500-9-90-037 (1990); Storm Runoff in Los Angeles and Ventura Counties, Final Report,
California Re~iona! Water Quality Control Board, Los Angeles Region. (1988).]

These compounds can have damaging effects on both human health and aquatic
ecosystems. In addition to pollutants, the high volumes of storm water discharged from
MS4s in areas of rapid urbanization have had significant impacts on aquatic ecosystems
due to physical modifications such as bank erosion and widening of channels. [References:
Fundamentals of Urban Storm Water Management, Terrene Institute and USEPA, (1994);
Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for
Discharges from Municipal Separate Storm Sewer Systems, USEPA, Document No. EPA
833-B-92-002 ~.1992).]

5. Water Qualitf Assessments conducted by the Regional Board identified impairment of a
number of water bodies in Los Angeles County. [Reference: Water Quality Assessment
1996, Regional Water Quality Control Board, Los Angeles Region (1996).] The beneficial
uses of certain water bodies specifically identified in these assessments are either impaired
or threatened to be impaired. Pollutants found causing impairment include: heavy metals,
coliform, e,’~teric viruses, pesticides, nutrients, polycyclic aromatic hydrocarbons,
polychlorinated biphenyls, organic solvents, sediments, trash, debris, algae, scum, and odor.

6. An epidemiological study conducted during the summer of 1995 for the Santa Monica Bay
Restoration Project (SMBRP) demonstrated that there is an increased risk of acute illnesses
caused by swimming near flowing storm drain outlets in Santa Monica Bay. [Reference: An
Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa Monica
Bay, SMBRP (1996).]

Previous investigations conducted for the SMBRP showed pathogens were detected in
summer runoff at four storm drain locations. [References: Pathogens and Indicators in
Storm Drains within the Santa Monica Bay Watershed, SMBRP (1992);Storm Drains as a
Source of Surf Zone Bacterial Indicators and Human Enteric Viruses to Santa Monica Bay,
SMBRP (1991), An Assessment of Inputs o! Fecal Indicator Organisms and Human Enteric
Viruses from Two Santa Monica Storm Drains, SMBRP (1990).]

of pathogen contamination include pet and livestock feces, illicit sewerPossible sources
connections to the storm drains, leaking sewer lines, malfunctioning septic systems, and
improper waste disposal by recreational vehicles, campers or transients. Additional
potential sources of human pathogens in nearshore waters include sewage overflows into
storm drains, small boats waste discharges, and bathers themselves.

7. The Regional Board therefore considers storm waterlurban runoff discharges to be
significant sources of pollutants that may be causing, threatening to cause, or contributing
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to the impairment of the water quality and beneficial uses of the receiving water bodies in
Los Angeles County, and, as such, need to be regulated.

Coveraoe and Exemptions

8: The requirements in this Order cover all areas w~thin the boundaries of the cities as well as
unincorporated areas in Los Angeles County within the jurisdiction of the Los Angeles
Regional Board except the City of Avalon. The Permittees serve a population of about 11.4
million [Reference: 1990 Census of Population and Housing, Bureau of the Census, U.S.
Department of Commerce (1992)] in an area of approximately 3,100 square miles.
Attachment B shows the map of the permitted area in Los Angeles County.

9. Federal, state, regional or local entitieswithin the Permittees’ boundaries or in jurisdictions
outside the County of Los Angeles, and not currently named in this Order, may operate
storm drain facilities and/or discharge storm water to storm drains and watercourses
covered by this Order. The Permittees may lack legal jurisdiction over these entities under
state and federal constitutions. Consequently, the Regional Board recognizes that the
Permittees will not be held responsible for such facilities and/or discharges.

For those entities within the Permit’tees’ boundaries, the Regional Board may consider
designating them as Permittees under this Order or issuing separate NPDES permits
consistent with this Order. The California Department of Transportation (Caltrans), currently
a Co-Permittee to Order No. 90-079, submitted an ROWD on July 3, 1995, for separate
waste discharge requirements for its discharges in the County of Los Angeles and the
county of Ventura. The waste discharge requirements to be issued to Caltrans will be
consistent with this Order.

"10. Sources of discharges into receiving waters in the County of Los Angeles but in jurisdictions
outside its boundary include the following:

a. About 34 square miles of unincorporated area in Ventura County drain into Malibu
Creek, thence to Santa Monica Bay,

b. About 9 square miles of the City of Thousand Oaks also drain into Malibu Creek,
thence to Santa Monica Bay, and

c. About 86 square miles of area in Orange County drain into C~yote Creek, thence into
the San Gabriel River Watershed in the County of Los Angeles.

The Regional Board will insure that storm water management programs for the areas in
Ventura County and the City of Thousand Oaks that drain into Santa Monica Bay are
consistent with the requirements of this Order. The Regional Board will coordinate with the
Santa Ana Regional Board so that storm water management programs for the areas in
Orange County that drain into Coyote Creek are consistent with the requirements of this
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Order. ’

11. The City of Santa Clarita and some unincorporated areas of Los Angeles County drain into
the Santa Clara River Watershed, ¯ portion of which is located in Venture County.
Discharges of municipal st ;rm water in Venture County are regulated under NPDES permit

No. 94-082). Successful management of the entire watershed needsCAS083339 (Order
coordination among the City of Santa Clarita, the County of Los Angeles, and Venture
County in developing and implementing the storm water management plan for the
watershed.

12. Certain pollutants present in storm water and/or urban runoff may be contributed by
activities which the Permittees cannot control. Examples of such pollutants and their
respective sources are: polycyclic aromatic hydrocarbons which are products of internal
combustion engine operatic n, nitrates from atmospheric deposition, lead from fuels, copper
from brake pad wear, zinc ~rom tire wear, and natural-occurring minerals from local geology.
However, Permittees can implement measures to minimize entry of these pollutants into
storm water.

Bases of Waste Discharge Reouirements

Federal Statutes and Regulations

13. Section 402(p) of the federal Clean Water Act (CWA~ as amended by the Water Quality Act
of 1987, requires NPDES permits for storm water discharges from MS4s to waters of the
United States. Section 4O2(p)(3)(B) requires that permits for MS4s: ..... "(i) may be issued
on a system- or jurisdiction-wide basis; (ii) shall include a requirement to effectively prohibit
non.storm water discharges into the storm sewers; and (iii) shall require controls to reduce
the discharge of pollutants to the maximum extent practicable, including management
practices, control techniques and system, design and engineering methods, and such other
provisions as the Administrator or the State determines appropriate for the control of such
pollutants."

14. On November 16, 1990, pursuant to Section 402(p) of the CWA, the USEPA promulgated
40 Code of Federal Regulations (CFR) Part 12226 which established requirements for
storm water discharges under the NPDES program. The regulations recognize that certain
categories of non-storm water discharges may not be prohibited if they have been
determined not to be significant sources of pollutants.

15. Section 6217(g) of the Coastal Zone Act Reauthorization Amendments of 1990 (CZ.ARA)
requires coastal states with approved coastal zone management programs to address
non.point pollution impacting or threatening coastal water quality. As required by CZARA,
USEPA issued Guidance Specifying Management Measures For Sources of Non-point
Po//ution /n Coastal Waters, Document No. EPA-840-B-92-002 (1993). The guidance
focuses on five major categories of non-point sources that impair or threa’~en coastal waters
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nationally: (a) agricultural runoff; (b) silvicultural runoff: (c) urban runoff (including developing
and developed areas); (d) marinas and recreational boating; and (e) hydromodification. This
Order includes management measures for pollution from urban runoff. Thus, it provides the
functional equivalence for compliance with CZARA in this area.

State StatLdeS and Permits

1̄6. To fec;’~tate compliance with federal regulations, in 1992 the State Water Resources Control
Board (State Board) issued two statewide general NPDES permits: one for storm water from
industrial sites [NPDES No. CAS000001, General Industrial Activities Storm Water Permit
(GIASP)] and the other for storm water from constru~ion sites [NPDES No. CAS000002,
General Construction Activity Storm Water Permit (GCASP)]. "Industrial Activities," as
defined in 40 CFR § 122.26(b)(14)(i) through (xi), and construction activities with a disturbed
area of five acres or more are required to obtain individual NPDES permits for storm water
dischar,~ ~s, or be covered by these statewide general permits by completing and filing a
Notice of Intent with the State Board.

,~17. California Water Code (CWC) Section 13263(a) requires that waste discharge requirements
.; issued by Regional Boards shall implement any relevant water quality control plans that
~̄ have b..en adopted; shall take into consideration the beneficial uses to be protected and the
¯ - water 4uality objectives reasonably required for that I~urpose; other waste discharges; and,

the need to prevent nuisance.

Regional Board Water Quality Control Plans and Policies

.18. The Regional Board adopted an updated Water Quality Control Plan (Basin Plan) for the
Los Angeles Region on June 13, 1994, "Water Quality Control Plan, Los Angeles Region:
Basin Plan for the Coastal Watersheds of Los Angeles and Venture Counties, (1994). ’The
Basin Plan, which is incorporated in this Order by reference, specifies the beneficial uses
of receiving waters and contains both narrative and numerical water quality objectives for
the receiving waters in the County of Los Angeles.

19. This Regional Board has implemented a Watershed Management Approach to address
water quality protection in the region. The objective of the Watershed Management
Approach is to provide a comprehensive and integrated strategy towards water resource
protection, enhancement, and restoration while balancing economic and environmental
impacts within a hydrologicalty defined drainage basin or watershed. It emphasizes
cooperative relationships between regulatory agencies, the regulated community,
environmental groups, and other stakeholders in the watershed to achieve the greatest
environmental improvements with the resources available.

.. 20. To implement the Watershed Management Approach, as well as facilitate compliance with
¯. this Order, the County of Los Angeles is divided into six Watershed Management Areas

(WMAs) as fotlows:
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a. Malibu Creek and Rural Santa Monica Bay WMA
b. Ballona Creek and Urban Santa Mortice Bay WMA
c. Los Angeles River VVMA
d. San Gabriel River WMA
e. Dominguez Channel/Los Angeles ’larbor WMA
f. Santa Clara River WMA

Attachment A, shows the list of Permittees under each Watershed Management Area.

21. The SMBRP developed a Bay Restoration Plan to serve as a blueprint for Santa Monica
Bay’s recovery, ’The Santa Monica Bay Restoration Plan, SMBRP (1994).’ The Plan
recommends actions that the Regional Beard should integrate into the storm water permit
and provides guidance to the Regi,~nal Board for the development of
environmentally sound storm water program.

22. The Regional Board is the enforcing authority in the Los Angeles region for the two
statewide general permits, described in Finding 16, which regulate discharges from industrial
facilities and construction sites, and a~ NPDES storm water and non-storm water permits
issued by the Regional Board. These industrial and construction sites are also regulated
under local laws and regulations.

23. The ROWD submitted by the Permittees includes:

a. Summary of Best Management Practices (BMP) implemented;
b. Storm water management plans for the six VVMAs;
c. Countywide evaluation of existing storm water quality data; and
d. Monitoring Program.

The ROWD served as partial basis for the development of the Storm Water Management
Program (SWMP) requirements of this Order.

24. A USEPA review of activities conducted by the automotive service sector indicates that
automotive service facilities present a significant potential for the discharge of pollutants into
storm water. [Reference: Storm Water Discharges Potential/y Addressed by Phase II of
the NPDES, Report to Congress, USEPA (1995).]

25. Studies indicate that facilities with paved surfaces subject to frequent motor vehicular traffic
(such as parking lots and retail gasoline stations), or facilities which perform vehicle repair,
maintenance, or fueling (such as retail gasoline outlets wi~h service bays) ere potential
sources of pollutants of concern in storm water. [References: Pitt et al.,Urban Storm
Water Toxic Pol/utants: Assessment, Sources, and Treatabi/ity, Water Environment Res.,
67, 260 (1995); Resu/ts of Retai/ Gas Out/et and Commercia/ Parking Lot Storm Water
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Runoff Study, Western States Petroleum Association and American Petroleum Institute,
(1994); Action Plan Demonstration Project, Demonstration of Gasoline Fueling Station Best
Management Practices, Final Report, County of Sacramento (1993).]

Studies also suggest that the implementation of best management practices can reduce
storm water polluta~s from these types of facilities. [References: Storm Water Best
Management Practices for Retail Gasoline Outlets, Western States Petroleum Association,
(1995); and Guidance Specifying Management Measures for Sources of Nonpoint Pollution
in Coastal Water~, Document No. EPA 840-B-92-002 (1992).]

26. A review of industrial waste/pretreatment records in Los Angeles County on illicit discharges
automotive service facilities and food service facilities sometimes dischargeindicate that

polluted washwaters to the MS4. The pollutants of concern in such washwaters include food
waste, oil and grease, ~nd toxic chemicals. Other storm water/industrial waste programs in
California have reported similar observations.

Ob!ectives and Reouirements of this Order

The objective of this Order is to protect the beneficial uses of receiving waters in Los
Angeles County. To meet this objective, this Order requires implementation of BMPs
intended to reduce pollutants in stoml water and urban runoff such that ultimately their
discharge will neit:~er cause violations of water quality objectives nor create conditions of
nuisance in receiving waters.

~8. The Regional Board recognizes the challenges unique to regulating storm water discharges
through municipal storm sewer systems, including intermittent and variable nature of
discharges, difficulties in monitoring, and limited physical control over the discharge, and
that it will require adequate time to implement and evaluate the effectiveness of best
management practices required in this Order and to determine whether they will adequately
protect the receiving water.

29. This Order designates the County of Los Angeles as the Principal Permittee. The Principal
Permittee will coordinate and facilitate activities necessary to comply with the requirements
of this Order, but is not responsible for insuring compliance of any individual permittee.

30. Each Permittee is only responsible for the implementation of the appropriate storm water
management program developed pursuant to the requirements of this Order, and not for the
implementation of the provisions applicable to the Principal Permitlee or other Permittees.
A Permittee is required to comply only with the requirements of this Order applicable to
discharges which originate from places within its boundaries over which it has authority to
enforce the requirements of this Order.

¯ 31. In the ROVVD, the Permittees proposed the formation of a countywide Executive Advisory
Committee (EAC), and a Watershed Management Committee (WMC) for each of the WMAs.
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The EAC and the six WMCs are now functional.

The EAC’s main role is to facilitate programs within each watershed and to enhance
consistency among all of the programs. Similar to the Principal Permittee, the EAC is not
responsible for insuring compliance of any individual ~ermittee with the requirements of this
Order.

The WMCs, as required in this Order, will provide the leadership framework to facilitate
development of the Watershed Management Area Plans and foster cooperation among
Permittees.

32. The USEPA issued a guidance manual for submitlal of a Part II application for MS4s.
[Reference: Guidance Manual for the Preparation of Part of the NPDES Applications for
Discharges from Municipal Separate S:orm Sewer Sy~Jems, EPA Document No. 833-B-92-
002 (1992).] The manual describes the component= of a municipal storm water program
that will meet the requirements of 40 CFR Part 122.26.

33. The SWMP required in this Order builds upon the foundation established in Order No. 90-
079, consists of the components recommended in the USEPA guidance manual, and was
developed with the cooperation of representatives from the regulated community and
environmental groups. The SWMP includes requirements with compliance dates to provide
specificity and certainty of expectations. It also includes provisions that promote customized
initiatives, both on a countywide and watershed basis, in developing and implementing cost-
effective measures to minimize discharge of pollutants to the receiving water. The various
components of the SWMP, taken as a whole rather than individually, are expected to reduce
pollutants in storm water and urban runoff to the maximum extent practicable.

34. The main focus of the SWMP is pollution prevention through education, public outreach,
planning, and implementation of BMPs. Successful implementation of the provisions of the
SWMP will require cooperation and coordination of all public agencies in each Permittees’
organization, among Permittees, and the regulated community. To minimize cost, the
Permit’tees are encouraged to u~ilize their existing organizational framework to implement
the various activities required in this Order.

35. As required in Order No. 90-079 and pursuant to 40 CFR Part 122.26(d)(2)(i), this Order
requires Permittees to demonstrate that they possess the legal authority to implement and
enforce the storm water programs within their respective jurisdictions. If Permittees decide
that the legal authority will be through ordinances, Permitlees are encouraged to develop
a model ordinance to minimize cost and promote countywide consistency.

The Permittees are encouraged to enter into interagency or interjurisdictional agreements
or other means to control the discharge of pollutants from one portion of the MS4 to another
portion of the MS4.
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36 Order 90-079 required the development and implementation of BMPs to minimize pollutants
in storm water. In 1993, the Regional Board approved 13 baseline BMPs to facilitate the
implementation of countywide minimum requirements, encourage count’jwide consistency,
and provide a minimum measure of progress. These BMPs were selected from Permittees’
MS4 programs. Twelve of these 13 BMPs have been incorporated into this Order: a) catch
basin labeling: b) public illicit discharges reporting; c) construction storm water ordinance;
d) public education and outreach; e) catch basin cleanoul; f) roadside trash receptacles; g)
street sweeping; h) proper di~,p,, sal of litter, lawn clippings, pet feces; i) removal of dirt,
rubbish and debris at homes and businesses; j) oil, glass, and plastics recycling; k) proper
disposat of household hazardous wastes; and I) proper water use and conservation. The
thirteenth BMP (inspections of vehicle repair shops, vehicle body shops, vehicle parts and
accessories, gasoline stations, and restaurants) has been changed to educational site visits.

37. Each Permittee owns and operate,, facilities within its jurisdiction that may impact storm
water quality. Each Permit’tee, un ,’er this Order is required to implement BMPs to reduce
pollutant discharges from these activities and/or facilities.

38. This Order provides the flexibility for the Permittees to petition the Regional Board Executive
Officer to substitute a BMP or requirement under the SWMP with an alternative BMP, if they
can provide information and docu nentation on the effectiveness of the alternative, equal to
or greater than the prescribed ~,v~P in meeting the objectives of this Order.

39. This order contemplates that the Permittees are responsible for considering potential
stormwater impacts when making planning decisions. However, neither this order nor any
of its requirements are intended to restrict or control local land use decision-making
authority.

40. The Regional Board will provide the Principal Permittee with an updated list of NPDES
permits on a quarterly basis through the Regional Board’s electronic bulletin board which
may be accessed at (213) 266-7663, or other available methods, for use by each Permit’tee
to identify permitled sources of active non-storm water discharges into the MS4.

41. This action to adopt and issue waste discharge requirements and a NPDES permit is
exempt from the provisions of the California Environmental Quality Act; Chapter 3
(commencing with Section 21100) of Division 13 of the Public Resources Code in
accordance with Section 13389 of the California Water Code.

Public Process

42. The Regional Board will notify interested agencies and interested persons of the availability
of reports, plans, and/or schedules of implementation submitted pursuant to the
requirements of this Order. The Regional Board will consider comments prior to taking any
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action on the submitted documents as provided for in this Order.
,.

43. This Order may be modified or alternatively revoked or reissued prior to its expiration date,
in accordance with the procedural requirements of the federal NPDES program, and the
California Water Code and Title 23 of the California Code of Re.Pulations for the issuance
of waste discharge requirements.

44. The Regional Board staff solicited comments on early drafts of this Order from Permittees,
interested agencies, and interested persons. In addition, Regional Board staff met with
representatives from Permittees, business associations, environmental groups, and other
interested persons to discuss permit requirements and attempt to resolve critical issues.
Regional Board staff also solicited feedback from the SMBRP Oversight Committee on early                 ,,~
drafts of the Order, attended Permittee watershed meetings, made presentations to
government officials, and conducted and/or participated in pu.~lic workshops to hear                ----
concerns.
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The Regional Board has notified Permittees, interested agencies, and interested persons of its
intent to prescribe waste discharge requirements and an MS4 NPDES permit for storm water
dischar;es, and has provided them w~h an opportunity for a public hearing and an opportunity
to submit their written views and recommendations.

The Board, in a public hearing, heard and considered all comments pertaining to the tentative
waste discharge requirements. This order shall serve as a National Pollutant Discharge
Elimination System (NPDES) Permit pursuant to Section 402 of the federal Clean Water Act, or
amendments thereto, and shall take effect at the ,~nd of 15 days from the date of its adoption,
provided the Regional Administrator of the U.S. Environmental Protection Agency, Region IX, has
no objections.

.Requirements

IT IS HEREBY ORDERED that the County of Lo,,= Angeles and the Cities of Agoura Hills,
Alhambra, Arcadia, Artesia, Azusa, Baldwin Park, ~r, ell, Bellflower, Bell Gardens, Beverly Hills,
Bradbury, Burbank, Calabasas, Carson, Cerritos, Claremont, Commerce, Compton, Covina,
Cudahy, Culver City, Diamond Bar, Downey, Duarte, El Monte, El Segundo, Gardena, Glendale,
Glendora, Hawaiian Gardens, Hawlhorne, Hermosa Beach, Hidden Hills, Huntington Park,
Industry, Inglewood, Irwindale, La Car~ada Flintridge, La Habra Heights, Lakewood, La Mirada,
La Puente, La Verne, Lawndale, Lomita, Long Bea~’,~, Los Angeles, Lynwood, Malibu, Manhattan
Beach, Maywood, Monrovia, Montebello, Mont,.’rey Park, Norwalk, Palos Verdes Estates,
Paramount, Pasadena, Pico Rivera, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling
Hills, Rolli~g Hills Estates, Rosemead, San Dimas, San Fernando, San Gabriel, San Marino,
Santa Clarita, Santa Fe Springs, Santa Monica, Sierra Madre, Signal Hill, South El Monte, South
Gate, South Pasadena, Temple City, Torrance, Vernon, Walnut, West Covina, West Hollywood,
,Westlake Village, and Whittier, in order to meet the provisions contained in Division 7 of the
California Water Code and regulations adopted thereunder, and the provisions of the Clean Water
Act, as amended, and regulations and guidelines adopted thereunder, shall comply with the
following for the areas within their boundaries and subject to their regulatory jurisdiction, in the
County of Los Angeles.

Part 1. DISCHARGE PROHIBITIONS AND RECEIVING WATER LIMITATIONS

I. Discharge Prohibition

Each Permittee shall, within its jurisdiction, effectively prohibi~ non-storm water
discharges into the municipal separate storm sewer system (MS4) and watercourses,
except where such discharges are:

A. In compliance with a separate individual or general NPDES permit; or

B. Identified and in compliance with Part 2.11.C (Non-storm Water Discharges), of
this Order; or
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C. Discharges originating from federal, state or other facilities which thePermittee
is pre-empted from regulating.

Compliance with this Order through timely development and implementation of
programs described herein shall constitute compliance with this prohibiti.,n.

I1. Receiving Water Limitations

The water quality objectives and water quality standards applicable to receiving waters
in Los Angeles County contained in the Basin Plan, ’Water Quality Control Piar~, Los
Angeles Region: Basin Plan for the Coastal Watersheds of Los Angeles and Ventura
Counties, California Regional Water Quality Control Board, Los Angeles Region,
Monterey Park (1994),’ and amendments thereto, shall serve as receiving water
limitations for discharges covered under this Order. It is the purpose of thi’= Order that
the discharge of storm water, or non-storm water, from a municipal se,~arate storm
sewer system (MS4) for which a Permittee is responsible not cause nuisance,
continuing or recurring impairment of beneficial uses, or exceedances of water quality
objectives in the receiving waters.

Timely and complete implementation by a Permittee of the storm water management
programs prescribed in this Order shall satisfy the requirements of tt =s section and
constitute compliance with receiving water limitations. However, if the Integrated
Receiving Waters Impact Report required in this Order (Part 2.VII.D.) and/or other
¯ available information show that discharges authorized under this Order still cause or
coniribute to the impairment of the beneficial uses or exceedances of ,;~ater quality
objectives, Permittees, as part of their Report of Waste Discharge for the renewal of
this Order, shall submit revised storm water management programs that are
watershed-specific and will increase the likelihood of preventing future exceedances
of water quality objectives.

Part 2. STORM WATER MANAGEMENT PROGRAM REQUIREMENTS

The objective of the Storm Water Management Program requirements prescribed in
this Order is to reduce pollutants in discharges to the maximum extent practicable in
order to atlain the water quality objective and protect the beneficial uses of receiving
waters in Los Angeles County. Each Permitlee shall implement within its jurisdiction
the Storm Water Management Program requirements of this Order and those of the
Countywide Storm Water Management Plan (CSWMP) or Watershed Management
Area Plan (WMAP) that will be developed pursuant to this Order.

The CSWMP is the unified plan consisting of programs developed under the Storm
Water Management Program Requirements of this Order.

The WMAP is the comprehensive implementation plan for a specific Watershed
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Management Area (WMA) based on the requirements of this Order, the CSWMP, and
any other applicable actions that address pollutants of concern and other water quality
issues unique to that WMA toward the objective of reducing pollutants in discharges

tOwMApthe maximUmwill supersedeeXtentthePracticable’cSWMP. Upon approval by the Executive Officer, the

If there is any conflict or discrepancy between Information in the tables and the
¯ narrative provisions of this Order, the narrative provisions prevail.

n
u
n
U
n
u
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I. Program Management

Table 1 shows the summary of program management requirements and their
corresponding compliance dates.

Table 1
Program Management Requirements and Compliance Dates

Requirement Permit Principal Permillees Months from Effective For Approval
Section Permitlea Date of Order By

(Compliance Date)

IIA,8 / Upon �ompletion of ExecutiveSubmit completed
CSWMP development of ell Officer

programs bu~ not later
than July 30, 1999,

Develop a WMAP for I.C.3.d / V~thin 180 days pdor Executive
the WMA (through to expiration of Order Officer

WMCs) (January 16. 2001)
(pending the approval
of the CSWMP by
Executive Officer)

Identify additional SIC I.C.3g Established through NIA
groups (through WMCs

vv~cs)

Prepare budget I.D.1 ,~ 3 (October 30, 1996) Executive
summary format Officer

Submit annual budget I.D.2 / 60 days after budget Executive
adoption Officersummary to Principal

Permittee

Demonstrate legal I.E.2 / 120 days (November Executive
authonty 28, 1996) Officer

A. Responsibilities of the Principal Permittee

The County of Los Angeles is hereby designated as the Principal Permittee, and
as such shall:

1. Coordinate permit activities among permittees and act as liaison between
Permittees and.the Regional Board on general permit issues;

2. Provide personnel and fiscal resources for the development and update of
the CSWMP and WMAPs and their components;
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3. Convene the Watershed Management Committees (WMCs) constituted
pursuant to Part 2.1.C upon designation of representatives;

4. Provide technical and administrative support for commitlees that will be
organized to implement this Order;

5. Implement the Countywide Monitoring Program required in this Order;

6. Provide personnel and fiscal resources for the preparation and submittal
to the Regional Board of annual reports, and summaries of other reports
required under this Order;

7. Comply with the "Responsibilities of the Permittees" in P~rt 2.1.B; and

8. Submit to the Regional Board the CSWMP upon r~mpletion of the
development of all programs under the SWMP requirements.

B. Responsibilities of the Permillees

Each Permittee shall, within its geographic jurisdiction:

1. Comply with the "requirements of SWMP and CSVVMP and their
amendments;

2. Coordinate among its internal departments and agencies, as appropriate,
to facilitate the implementation of the requirements of this Order applicable
to such Permittee in an efficient and cost-effective manner;

3. Participate in the development and, if necessary, the update of the
CSWMP;

4. Submit in a timely manner to the Principal Permittee an annual report on
its implementation of the SWMP and CSWMP;

5. Appoint a technically knowledgeable representative to the appropriate
WMC;

6. Participate in the development of the VVMAP for its respective watershed
management area through its WMC, and shall implement said WMAP upon
approval by the Executive Officer; and

7. Work with other agencies, to the extent necessary, and submit a report to
the Executive Officer on recommendations to resolve any conflicts
identified between the provisions of this Order and the requirements of
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other regulatory agencies, if the Permittee considers it necessary.

C. Watershed Management Commiffees (WMCs~

1. Each WMC shall be comprised of a voting representative from each
Permittee in the WMA.

2. The WMC’s chair and secretary shall be chosen by the WMC. In the
absence of volunteer Permi~lee(s) for the positions, the Principal Permittee
shall assume those roles until the WMC chooses members of the
committee for the positions.

3. Each WMC shall:

a. Facilitate cooperation and exchange among Perm~ees;

b. Establish goals and objectives for the WMA;

c. Prioritize pollution control efforts considering beneficial use
impairment as a basis;

d. Participate in the development of the WMAP for its respective WMA
after the CSWMP is completed;

e. Assess the effectiveness of, prepare revisions for, and recommend
appropriate changes to the CSWMP and the WMAP;

f. Coordinate and facilitate the submittal of completed reporting forms
to the Principal Permitlee for report integration, and assist in the
preparation of Annual Reports by the Principal Permittee on storm
water management activities within the WMA for submittal to the
Executive Officer;

g. Identify, as part of the industrial/commercial Source Identification
program, additional SIC industrial/commercial groups selected as
priority to be included in the database described in Part 2.V.B.I.a.
The following criteria shall be considered in the identification process:

i. Extent of exposure of the industrial/commercial activity to storm
water;

ii. Types and quality of non-storm water discharges;

iii. Similarity of industrial/commercial activity to industrial activity
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regulated under the USEPA Phase 1 facilities;

iv. Types of chemicals and wastes generated that can contaminate
storm water~

v. Existence of duplicate regulatory programs with other agencies
that emphasize waste management and minimize exposure of
the industrial/commercial activity to storm water;

vi. Number of facilities In the WMA;

vii. Professional understanding of the industrial/commercial sector’s
waste management practices;

viii. Experience of local agency industrial waste inspe~.fion
programs; and

ix. Any other information that indicates a slgnificant potential for
contamination of storm water.

~

1. The Principal Permittee, in consultation with the Permittees, shall prepare
a budget summary format not later than October 30, 1996, for use by each
Permittee to report resources available to implement the SWMP.

2. Each Permittee shall submit to the Principal Permittee a summary of
resources dedicated for storm water program implementation, not later than
60 days after budget adoption by the Permit’tee’s elected local governing
body. A Permittee may provide all necessary data in an alternate format
which includes the same information unless directed otherwise by the
Executive Officer.

1. Pursuant to the time frame established in E.2, each Permittee shall
demonstrate that it possesses the legal authority necessary to control
discharges to and from those portions of the Municipal Separate Storm
Sewer System (MS4) over which it has jurisdiction so as to comply with
this Order. This legal authority may be demonstrated by either a single
ordinance or a single guidance document containing all the applicable
statutes, ordinances, permits, contracts, orders or agreements which
govern a Permittee’s storm water management activities, as required by 40
CFR 122.26(d)(2)(i).
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Each Permittee shall either individually or collectively possess the legal
authority to:

a. Control the contribution of pollutants to the MS4 by storm water
discharges associated with industrial activity and the quality of storm
water discharged from sites of industrial activity, unless permitted
under a separate NPDES permit, through the following prohibitions
and requirements:

i. Prohibit the discharge of untreated wash waters to the MS4
when gas stations, auto repair garages, or other types of
automotive service facilities are cleaned;

ii. Prohibit the discharge of untreated wastewater to the MS4 from
mobile auto washing, steam cleaning, mobile carpet cleaning,
and other such mobile commercial and industrial operations;

iii. Prohibit to the maximum extent practicable, discharges to the
MS4 from areas where repair of machinery and equipment,
including motor vehicles, which are visibly leaking oil, fluid or
antifreeze is undertaken;

iv. Prohibit the discharges of untreated runoff to the MS4 from
storage areas of materials containing grease, oil, or other
hazardous substances, and uncovered receptacles containing
hazardous materials;

v. Prohibit the discharge of commercial/municipal swimming pool
filter backwash to the MS4;

vi. Prohibit the discharge of untreated runoff from the washing of
toxic materials from paved or unpaved areas to the MS4;

vii. Prohibit or control to the maximum extent practicable washing
impervious surfaces in industrial/commercial areas which results
in a discharge of untreated runoff to the MS4, unless
specifically required by State or local health and safety codes;

viii. Prohibit the discharge from washing OLR of concrete trucks to
the MS4;

ix. Require regular sweeping or other equally effective measures
to remove debris from industrial/commercial motor vehicle
parking lots with more than twenty-five parking spaces that are
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located in areas potentially exposed to storm water; and,

x. Require the use of BMPs or placement of machinery/
equipment that is to be repaired or maintained such that leaks,

and other maintenance-related pollutants are notspills
discharged to the MS4;

b. Prohibit illicit discharges and illicit connections to the MS4 and require
removal of illicit connections.

c. Control spills, dumping, or disposal of materials, including the
following, to the MS4 through the following prohibitions and
requirements:

i. Prohibit littering;

ii. Prohibit the disposal of leaves, dirt, or other landscape debris
into a storm drain;

iii. Prohibit the discharge to the MS4 of any pesticide, fungicide, or
herbicide banned by the USEPA or the California Department
of Pesticide Regulation;

iv. Require proper disposal of food wastes;

v. Prohibit the disposal of hazardous wastes into trash containers
used for municipal trash disposal so as not to cause a
discharge to the MS4; and

vi. Require, in areas exposed to storm water, the use of BMPs
and/or removal and lawful disposal of all fuels, chemicals, fuel
and chemical wastes, animal wastes, garbage, batteries, and
other materials which have potential adverse impacts on water
quality.

The above requirements (Part 2.I.E1.) do not require inspection of
private property. Legal authority is necessary, however, so that if the
Permittee becomes aware of situations associated with private
property that cause obvious discharges of prohibited materials to the
MS4 or pose the potential for such discharges, the Permittee has the
legal authority to abate such discharges.

2. Each Permittee shall:
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Provide to the Principal Permittee for submittal to the Executive
Officer, not later than November 28, 1996, copies of ordinances,
regulations, and other legal documents establishing legal authority,
or in the alternative:

a. A statement by its legal counsel that the Permittee has obtained
aJl necessar~ legal authority to comply with thls Order,
referencing that legal authority with specificity; and/or

b. If Part 21.E.2.a. is only partially fulfilled, ¯ timely schedule for
obtaining adequate legal authority to comply with this Order,
enumerating, with specificity, the legal authority that remains to
be obtained.

F. Best Mana_oement Practice ~BMP~ or Pro_oram Substitution or Elimination

A Permittee may petition the Executive Officer to:

1. Substitute any BMP or program identified in this Order, the CSWMP, or the
WMAP, if the Permitlee can document that:

a. The proposed alternative BMP or program will meet or exceed the
objective of the original BMP or program in the reduction of storm
water pollutants; or

b. The fiscal burden of the original BMP or program is substantially
greater than the proposed alternative, but does not achieve a
substantially greater improvement in storm water quality; and,

c. The proposed alternative BMP or program will be implemented within
a similar period of time.

2. Eliminate any BMP or program identified in this Order, the CSVVMP, and/or
the VVMAP, if the Permittee can document that:

a. The BMP or program is not technically feasible and no substitute is
available; or

b. The cost of implementation outweighs the pollution control benefits;

c. The BMP or program is not applicable in the Permittee’s jurisdiction.

The Executive Officer may approve or disapprove the petition in accordance with
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Part 2.I.G and 2.l.H.

G. ,Administrative Review

The administrative review process formalizes the procedure for review and
acceptance of reports and documents submitted to the Regional Board under
this Order. In addition, it provides a method to resolve any differences in
compliance expectations between the Regional Board and Permittees, prior to
initiating enforcement action.

1. Storm water program documents, including progress reports, guidelines
checklists, BMPs, databases, program summaries, and implementation and
compliance schedules, developed by the Principal Permittee or a Permittee
under the provisions of this Order, shall be submitted to the Executive
Officer or the Regional Board, where required for approval. The process
is as follows:

a For documents that require Executive Officer’s approval, the
Executive Officer will notify the Principal Permittee andlor Permittee
of the results of the review and approval or disapproval within 120
days. If the Executive Officer has not responded within 120 days
following submittal, the Permittee shall notify the Regional Board of
its intent to implement the program components as submitted. If after
10 days the Executive Officer has not responded, the Permittee will
implement the submitted program and the Executive Officer may not
make modifications; and,

b. Documents that require formal Regional Board approval will undergo
public review and comment before Board consideration at a public
meeting.

2. If the Executive Officer determines that a Permittee’s storm water program
is insufficient to meet the provisions of this Order, the Executive Officer
shall send a "Notice of Intent to Meet and Confer (NIMC)" to the Permittee,
with specific information in support of the determination. The NIMC shall
include a time frame by which the Permit’tee must meet with Regional
Board staff. The processes are as follows:

a. The Permit’tee, upon receipt of a NIMC, shall meet and confer with
Regional Board staff to demonstrate that the Permittee’s program is
sufficient to meet the requirements of this Order; and, if not, seek
clarification on the steps to be taken to completely meet the
provisions of this Order. The meet and confer period will conclude
with either a notice of program sufficiency to the Permittee, or the
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submittal to and acceptance by the Executive Officer of a written
"Storm Water Program Compliance Amendment (SPCA)" which shall

include implementation deadlines. The Executive Officer may
terminate the meet and confer period after a reasonable period due
to a lack of progress on issues and may order submittal of the SPCA
by a specified date. Failure to submit an acceptable SPCA by the
specked date shall constitute a violation of this Order;

b. The Executive Officer will apr~rove or reject the submitted SPCA or
an amended SPCA within 120 days. Rejection of an SPCA by the
Executive Officer shall state the reasons for the failure to approve the
SPCA. A Permittee that receives a rejection of an SPCA shall have
sixty (60) days to remedy the specified deficiency and resubmit the
SPCA. If the Executive Officer has not responded within 120 days
following submittal .of an SPCA, the Permittee shall notify the
Executive Officer of its intent to implement the SPCA as submitted.
If after 10 days the Executive Officer has not responded, the
Permittee will implement the submitted SPCA and the Executive
Officer may not make modifications;

c. The Permittee shall comply with the terms of the SPCA. The
Permittee shall submit reports to the Executive Officer on progress
made under the SPCA. The frequency of progress report submittal
shall be quarterly unless otherwise prescribed by the Executive
Officer. Failure to comply with the terms and conditions of the SPCA
shall constitute a violation of this Order and shall be cause for
enforcement action by the Regional Board; and,

d. The Executive Officer shall not take enforcement action against a
Permittee until the Executive Officer has notified the Permittee in
writing that the Administrative Review Process has been exhausted
and that the Executive Officer has determined that a violation exists
warranting enforcement.

H

1. The Principal Permittee shall maintain a current mailing list of interested
parties, organized by WMAs, for distribution of documents that require the
Executive Officer’s approval. The Executive Officer will provide the
Principal Permittee with the initial list of interested parties.

2. The Principal Permittee shall distribute for public comment the initial
CSWMP, WMAPs, and other storm water program requirements that are
submitted to the Executive Officer or the Regional Board for approval.
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Interested parties wishing to have their comments considered prior to
Regional Board action on these documents must submit their comments
in writing to the Regional Board not later than 45 days after the Principal
Permittee has made the document available to the public. The date of
public release is also the date of submittal to the Regional Board. This 45-
day comment period is part of the 120 day review period for documents
aubmitted for Executive Officer’s approval.

n
n
U
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II. Illicit Connections and Illicit Dlsch=rges V

Table 2 on the following page shows the summary of requirements under this section                ~
and correspondi~ -j compliance dates.

L

n
n
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Table 2
Illicit Connections and Discharges Requirements and Compliance Dates

Permit Principal Perm~ees Months f~om Effective For Approval By
Requirement

Section Permittee Date of Ord~’
(Compliance DI1e )

Develop model illicit II.A.1 ,/’ 8 months (March :31, lg97) Executive Officer

connection elimination
program

Implement illicit connection II.A.2 ~’ < 36 months (July 30. 1999) NIA

Develop model illicit ll.B.1 ~’ 8 months (March 31, lg97) Executive Officer

discharge elimination
program

Imp;ement illicit discharge II.B2 / < 36 months (July 30, 1999) NIA

elimination program

Conduct a study of II.C.3 / VV~thin 12 months f~om Executive Executive Off~cer

municipal street and City of Los Officer date of deten’n~,nation
municipal sidewalk washing Angeles

W~thin 12 months from Executive Regional Board
Submit BMPs and schedule II.C3
for implementation Cihj of Los Officer date of determination

Angeles

non-storm water II.C.3 / In accordance with RB approved N/AImplement
management program schedule

< 36 months (July 30, 1999)BMPs

Develop standard program ll.D.1 / 8 months (March 31, 1997) Executive Officer

for public reporting of illicit
discharges and illicit
disposal practices

Implement standard ll.D.2 / s 36 months (July 30, 1999) NIA

program to facilitate public
reporting of illicit discharges
and illicit disposal practices

Develop standard program ll.D.3 / 8 months (March 31, 1997) Executive Officer

for reporting hazardous
substances

Implement standard ll.D.4 / ,: 36 months N/A
program for reporting
h~zardous substances
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1. The Principal Permittee, in consultation with the Permittees, shall develop
a countywide model program for elimination of illicit connections to the MS4
not later than March 30, 1997. The program shall include, at a minimum:

Standardized storm drain inspection procedures, and illicit connection
identification and elimination procedures;

b. Methods to prioritize potential problem areas, including, but not
limited to old commercial/industrial areas, and areas with heavy
industry listed under subchapter N of 40 CFR Parts 405 - 471;

c. Methods to utilize results of field screening activities, and other
appropriate information;

d. Standardized record keeping to document illicit connections; and

e. Enforcement procedures to terminate illicit connections.

2̄. Each Permittee, based on the countywide model program, shall develop
and implement as appropriate a program to identify and eliminate illicit
connections to the maximum extent practicable not later than four (4)
months after the commencement of its next fiscal year following approval
of the model program by the Executive Officer, provided, however, that
such approval is issued not later than 90 days prior to the commencement
of the Permittee’s fiscal year. If such approval is given within 90 days of
the commencement of a Permittee’s fiscal year, such program shall be
implemented in the second fiscal year following approval but in no event
shall implementation be later than July 30, 1999.

The primary responsibility for cleanup and removal of illicit discharges of
pollutants to the MS4 shall be with the owner/operator of the discharging facility
or site. Nothing in this Order shall be interpreted to limit or in any way prevent
action by a Permittee against the party responsible for the illicit discharge.

1. The Principal Permittee, in consultation with the Permittees, shall develop
a countywide model illicit discharges elimination program not later than
March 31, 1997. The program shall include, at a minimum:

a. Standardized enforcement procedures, including administrative and
judicial, to eliminate illicit discharges;
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b. Standardized procedures for investigation, containment and cleanup
of spills, which include a procedure to ensure that sewage treated
w~th disinfection agents will not be discharged into the storm drain
system to the extent practicable;

c. Methods to pdoritize problem areas of illicit disposal where
inspection, cleanup, and enforcement are necessary to prevent the
discharge of contaminants;

d Standardized procedures to educate inspectors, maintenance
workers, and other field staff to notice illicit discharges during the
course of their daily activities, and report such occurrences;

e. Standardized record keeping system to document illicit discharges;
and,

f. Industrial/commercial education and outreach materials to inform
businesses about the problem of illicit discharges/dumping and proper
discharge/disposal practices.

2. Each Permittee shall, based on the countywide model program, develop
and implement, as appropriate, a program to identify and eliminate illicit
discharges not later than four (4) months after commencement of its next
fiscal year following approval of the model program by the Executive
Officer, provided, however, that such approval is issued not later than 90
days prior to the commencement of the Permittee’s fiscal year. If such
approval is given within 90 days of the commencement of a Permittee’s
fiscal year, such program shall be implemented in the second fiscal year
following approval, but in no event shall implementation be later than July
30, 1999.

C. Non-Storm Water Dischar~aes

Non-storm water discharges in compliance with a separate NPDES permit/VVaste
Discharge Recluirements (WDR) or granted a discharge exemption by the
Regional Board, the Executive Officer, or the State Water Resources Control
Board are not prohibited under this Order.

1. Exempted Discharges

The following non-storm water discharges need not be prohibited:

a. Flows from riparian habitats or wetlands;
b Diverted stream flows;
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c. Springs;
d. Rising ground waters:
e. Uncontaminated groundwater infiltration; and
f. Discharges or flows from emergency fire fighting activities.

The Executive Officer, upon presentation of evidence in accordance with
Part 2.11.C.4., may include other categories of non-storm water discharges
under this subsection.

2. Conditionally Exempted Discharges

The following non-storm water discharges need not be prohibited.
However, if they are identified by either a Permittee or the Executive
Officer a.= being significant sources of pollutants to receiving waters, then
appropri=te BMPs to minimize the adverse impacts of these sources shall
be deveioped and implemented under the CSWMP or the VVMAPs:

a. Landscape irrigation;
b. Water line flushing;
c. Potable water sources provided the discharges are managed in

¯ ccordance with an approved Industry-wide Standard Pollutioh
Prevention Practices developed by the American Water Works
Association, California-Nevada Section, or equivalent document; and
in compliance with any requirements established by the Permittee(s);

d. Foundation drains;
e. Footing Drains;
f. Air conditioning conder~ate;
g. Irrigation water;
h. Lawn watering;
i. Water from crawl space pumps;
j. Dechlorinated swimming pool discharges;
k Individual residential car washing; and,
I. Street washing (including sidewalk washing).

The Executive Officer, upon presentation of evidence in accordance with
Part 211.C.4., may include other categories of non-storm water discharges
under this subsection.

3. Designated Discharges

Municipal street washing and municipal sidewalk washing discharges have
been determined by the Executive Officer to be potential sources of
pollutants of concern. The City of Los Angeles will conduct a study to
characterize municipal street washing and sidewalk washing, assess the
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impacts Of such activities, and recommend appropriate BMPs to control any
adverse impact. The City of Los Angeles will submit its recommendations ¯
to the Executive Officer not later than one year from adoption of this Order.
A BMP implementation schedule shall be included where appropriate.

The Regional Board will determine w~hin four (4)month, of the City of Los
Angeles’ submittal which BMPs, if any, the Permittees shall implement,
and approve any necessary achedule of implementation, provided the
implementation date is not later than July 30, 1999.

The Executive Officer, upon presentation of evidence, may include other
categories of non-storm water discharges under this subsection.

4. Procedures for Exemption

A Permittee may identify and describe additional categories of non-storm
water discharges to be considered by the Executive Officer for exemption
from the Discharge Prohibitions. The criteria to be considered for a
request for exemption include one or more of the following:

a. Documentation that the discharge is not a significant source of
pollutants to receiving waters or does not cause impairment of
beneficial uses of receiving waters;

b. Special circumstances that have been defir, ed in which the discharge
has been found not to be a significant sources of pollutants to, or
does not cause impairment of beneficial uses of receiving waters;

c. Specific BMPs, where determined feasible, that have been identified
to reduce pollutants in the discharge to the maximum extent
practicable and minimize adverse impacts of such source, with an
implementation schedule; or

d. Established procedures to ensure BMP implementation, including an
implementation schedule, performance standards, monitoring and
record keeping.

The exemption request for additional non-storm water discharges may be
submit’ted, beginning with the first Annual Report. The exemption becomes
effective upon approval by the Executive Officer.

D. public Reoortin_o

1. The Principal Permittee, in consultation with the Permittees, shall develop
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a countywide standard program to promote, publicize, and facilitate public
reporting of illicit discharges and illicit disposal practices not later than
March 31, 1997. The program may include, but not be limited to:

a. A system to receive incoming complaints;

b. A communication network to link Permittees so that action can be
coordinated and complaints can be investigated promptly; and

c. A system to notify the complainant of any action taken, if appropriate.

2. Each Permittee shall implement the countywide illicit discharges and illicit
disposal reporting program not later than four months after commencement
of its nex~ fiscal year following approval of the program by the Executive
Officer, provided, however, that such apFroval is issued not later than 90
days prior to the co nmencement of the Permittee’s fiscal year. If such
approval is given within 90 days of the commencement of a Permittee’s
fiscal year, such program shall be implemented in the second fiscal year
following approval but in no event shall implementation be later than July
30, 1999.

3. The Principal Pern,ittee, in consultation with the Permittees, shall develop
a countywide program not later than March 31, 1997, for reporting incidents
of "reportable quantity" of haza,~ous substances entering the MS4. The
incidents shall be reported to the State of California Office of Emergency
Services (OES) [current number, (800) 852-7550] and the Federal
Hazardous Response Center [current number, (800) 424-8802].

4. Each PermiHee shall implement the countywide program for reporting
hazardous substances entering the MS4, not later than four months after
commencement of its nex~ fiscal year following approval of the program by
the Executive Officer, provided, however, that such approval is issued not
later than 90 days prior to the commencement of the Permittee’s fiscal
year. If such approval is given within 90 days of the commencement of a
Permitlee’s fiscal year, such program shall be implemented in the second
fiscal year following approval but in no event shall implementation be later
than July 30, 1999.

30 July 15, 1996

R0028689



Los Angeles County Municipal Storm Water Permit
Order No. 96-054 CAS614001

III. Development Planning Ind Construction

A. Develooment Plannina
~

Table 3 on th~ following page shows the summary of requirements under this section
and corresponding compliance dates.                                                   -~"

n
L/
n

n
~.J

This space is left intentionally blank.

31 July 15, 1996

R0028690



Los Angeles County Municipal Storm Water Permit
Order No. 96-054 CAS614001

Table 3
Development Planning Requirements and Compliance Dates

Requirement Permit Principal Permittees Months from Effective For Approval By
Section Permittee Date of Order

(Compliance Date)

Develop a model system Ilia 1.a / 18 (January 30, 1998) Executive Officer
for prio~ization of
development projects

Implement a system for III.A.l.a / < 36 months (July 30, N/A
priontization of 1999)
development projects

Develop list of IIl.A.l.b ,/’ 18 (January 30, 1998) Regional Board
recommended BMPs for
development projects
(countywide guidelines)

Develop Standard Urban III.A.I.c ,/ 6 months after Regional Executive Officer
Storm Water Mitigation Board approval of
Plans (SUSMP) countywide guidelines

Develop and submit a Ill.A2 / ~; 36 months (July 30, NIA
schedule of 1999)
implementation for a
or(’-’~m for planning

ires consistent with
andard Urban

Storm Water Mitigation
Plan (SUSMP) for priorit~
projects

Develop guidelines for III.A.3.a ,/ 18 (January 30. 1998) Executive Officer
preparing/reviewing
CEQA documents

Incorporate CEQA III.A.3.a / < 36 months (July 30. N/A
guidelines into internal 1999)
procedures

Include watershed and Ill.A4 3.b / Dudng General Plan N/A
storm water management revisions
consideration i,~tO
General Plan revisions

Develop model program ILIA.4 ,~ 18 (January 30. 1998) Executive Officer
for developers

Implement developer III.A.4 ,/ ¯ 36 months (July 30.
information program 1999)
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1. Countywide Development Planning Guidance

~ Principal Permittee, in consultation with the Permittees, shall
develop the following development planning guidance materials for use
dudng planning and permitting of all development projects requiring
discretionary approval:

a. A model -Jocumented system, such as a checklist, for determining
:. priority projects as well as a list of specifically exempt projects not

later that January 30, 1998. Priority and exempt projects are defined
as follows:

i. ~ .P_Lo~=J;;~ are development and redevelopment projects
requiri,=g discretionary approval which the Building Official (or
equivalent municipal authority) determines may have a potential
significant effect on storm water quality.

o ii. E,~ are development and redevelopment projects
which the Building Official (or equivalent municipal authority)
det~ .’mines will not have a potential significant impact on storm
w~ er quality.

The documented system shall consider location of the project with
respect to designated environmentally sensitive areas and the slope
and erosio,1 potential of the site and surrounding areas.

Each Permit’tee shall incorporate a substantially similar system into
its procedures not later than six months after commencement of its
nex~ fiscal year following approval of the of the documented system
by the Executive Officer, provided, however, that such approval is
issued not later than 90 days prior to the commencement of the
Permittee’s fiscal year. If such approval is given within 90 days of
the commencement of a Permittee’s fiscal year, such program shall
be implemented in the second fiscal year following approval but in no
event shall implementation be later than July 30, 1999.

b. A list of recommended BMPs not later than January 30, 1998. The
list of BMPs shall include:

i. Si~e planning practices;
ii. Post-construction best management practices; and
iii. Redevelopment and inf, II practices.
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Consideration shall be giver to the type of development and the
potential for storm water pollution when determining the applicability
of BMPs. Cost effectiveness, ease of maintenance, and consistency
with other environmental mandates may also be considered.

For developments where increased storm water discharge rates will
result in an increase in downstream erosion potential, the list of
recommended BMPs shall include those BMPs which can be used to
maintain peak runoff rates at pre-development levels to the maximum
extent feasible.

The list of recommended BMPs shall be submitted to the Regional
Board for approval.

c. Standard Urban Storm Water Mitigation Plans (SUSMPs) and
guidelines for their preparation not later than six months after
Regional Bo=~rd approval of the BMPs in Part 2.111.A.l.b. The
SUSMPs shall incorporate the appropriate elements of the
recommended BMPs list. At the minimum, SUSMPs and guidelines
shall be prepared for the following deve’opment categories:

i. a 100+ home subdivision;
ii. a 10-home subdivision;

, ,*                       iii. a 100,000+ square-foot commercial development;
iv. an automotive repair shop;
v. a retail gasoline outlet;
vi. a restaurant; and
vii. a hillside-located single-family dwelling.

2. Planning Control Measures

Each Permittee shall develop a program on planning control measures for
priority projects (Part 2.111.A.l.a) consistent with the programs developed
under Part 2.111.A.l.b. & c.. Each Perm :!ee shall initiate implementation of
its program not later than six months a~er commencement of its next fiscal
year following approval of the model Standard Urban Storm Water
Mitigation Plans by the Executive Officer, provided, however, that such
approval is issued not later than 90 days prior to the commencement of the
Permittee’s fiscal year. If such approval is given within 90 days of the
commencement of a Permittee’s fiscal year, such program shall be
implemented in the second fiscal year following approval but in no event
shall implementationbe initiated later than July 30, 1999. Each Permit’tee
shall require that the project applicant submit an Urban Storm Water
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Mitigation Plan appropriate and applicable to the project, and that the
Permittee approve the Plan prior to the issuance of any grading or building
permit. The Urban Storm Water Mitigation Plan shall incorporate by detail
or reference appropriate pos*-construction BMPs to:

a. Implement, to the maximum extent practicable, requirements
established by appropriate governmental agencies under CEQA,
Section 404 of the Cl=an Water Act, local ordinances and other legal
authorities intended to minimize impacts from storm water runoff on
the biological integr~y of natural drainage systems and water bodies;

b. Maximize, to the maximum extent practicable, the percentage of
permeable surfaces to e!’:>w more percolation of storm water into the
ground;

c. Minimize, to the maximum extent practicable, the amount of storm
water directed to impermeable areas and to the MS,4;

d. Minimize, to the maximum extent practicable, parking lot pollution
’ through the use of ar.propriate BMPs such as retention, infiltration,

and good housekeeping;

e. Establish reasonable limits on the clearing of vegetation from the
project site including, but not limited to, regulation of the length of
time during which soil may be exposed and, in certain sensitive
cases, the prohibition of bare soil; and

f. Provide for appropriate permanent controls to reduce storm water
pollutant load produced by the development site to the maximum
extent practicable.

The Permittee may refer applicants to the ’California Storm Water Best
Management Practice Handbooks, California Storm Water Quality Task
Force, Sacramento, CA (1992)’ and its revisions; the Countywide Storm
Water Management Plan; ’USEPA Guidance Specifying Management
Measures for Sources of Nonpoint Pollution in Coastal Waters, Issued
under the Authority of Section 6217(g) of the Coastal Zone Act
Reauthorization Amendments of 1990, Document No. EPA 840 B 92-002
(1993),’; and similar manuals for specific guidance on selecting post-
construction BMPs for reducing pollutants in storm water discharges.

3. Planning Process

In order to integrate storm water management considerations into
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discretionary development projects at the time that they are first proposed
to jurisdictions, and to support other provisions of this Order:

a. The Principal Permittee, in consultation with the Permittees, shall
develop storm water management guidelines for use in
preparinglreviewing CEQA documents, and in linking storm water
quality mitigation conditions to local discretionary project approvals
not later than January 30, 1998.

The guidelines shall address the preservation of areas that provide
water quality benefits such as riparian corridors and wetlands and
shall promote protection of the biological integrity of drainage systems
and water bodies.

Each Permittee shall review the guidelines for the purpose of making
appropriate modifications in their internal procedures n,,t later than six
months after commencement of its nexlfiscal year following approval
of the program by the Executive Officer, provided, however, that such
approval is issued not later than 90 days prior to the commencement
of the Permittee’s fiscal year. If such approval is given within 90
daysof the commencement of a Permittee’s fiscal year, such
program shall be implemented in the second fiscal year following
approval but in no event shall implementation be later than July 30,
1999.

b. Each Permit~ee shall include watershed and storm water
management considerations in the appropriate elements of the
Permittee’s General Plan, whenever said elements are significantly
rewritten. Appropriate elements may include the following:

i. Conservation; and/or
ii. Open space; andlor
iii. Land-use; andlor
iv. Public utilities; andlor
v. Infrastructure; and/or
vi. Other appropriate elements.

4. Developer Information Program

The Principal Permittee, in consultation with the Permittees, shall develop
a model program not later than January 30, !998, to inform developers
seeking discretionary approvals about:

a. Development and construction storm water management;
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b. Maximization of pervious areas and storm water infiltration (where
geology and topography permit); and

c. Cost effective storm water pollution control measures.

The program shall provide specific guidance on selecting BMPs to reduce
pollutants in storm water discharges from urbanized areas, and include
appropriate BMPs, educational materi~lr, and handbooks and guidelines
described in Part 2. III.A.3.

Each Permittee shall implement a developer information program
consistent v~th the model program not later than six months after
commencement of its next fiscal year following approval of the model by
the Executive Officer, provided, however, tl,at such approval is issued not
later than 90 days prior to the commen~’=-ment of the Permittee’s fiscal
year. If such approval is given within 90 days of the commencement of a
Permittee’s fiscal year, such program shall be implemented in the second
fiscal year following approval but in no event shall implementation be later
than July 30, 1999. Each Permittee’s program shall include information
about its legal authorities. Permitlees a~e encouraged to engage in joint
efforts in implementing the program.

B. DeveloDment Construction

Table 4 on the following page shows the ...ummary of requirements and
corresponding compliance dates under this section,

This space is left intentionally blank.
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Table 4
Development Construction Requirements and Compliance Dates

Requirement Permil Principal Permitlees Months from Effectiv~ For Approval
Section Permittee Date of Order By

(Compliance Date)

Develop minimum III.B. 1 / 14 (September 30, Regional
requirements, 1998) Board
recommended BMPs,
and design checklists
for construction

Develop and IIl.B.2.a / S 36 months (July 30, N/A
implement a program 1999)
for construction control
measures

Require applicants to    III.B.2.b / 6 (January 31, 1997) N/A
demonstrate coverage
under State
Construction General
Permit prior to
issuance of grading
~ermits

Develop a model III.B.3.a / 14 (September 30, Executive
construction inspection 1997) Office,
program

Implement a III.B.3.b ~’ < 36 months (July 30, N/A
construction inspection 1999)
program

1. Countywide Development Construction Guidance

The Principal Permittee, in consultation with the Permittees and appropriate
stakeholder organizations, shall develop not later than September 30,
1998, the following development construction guidance materials for all
development project construction activities: minimum recommended
requirements, BMPs appropriate for various activities, and checklists for
use in design and inspection. The Countywide minimum requirements and
recommended BMPs shall:

a. Include erosion and sediment control practices;

b. Address multiple construction activity-related pollutants;
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�. Focus on BMPs such as source minimization, education, good
housekeeping, good waste management, and good site planning;

d. Target construction areas and activities with the potential to generate
significant pollutant loads;

e. Require retention on the site, to the maximum extent practicable, of
sediment, construction waste, an~ other pollutants from construction
activity;

f. Require, to the maximum extent practicable, management of
excavated soil on site to minimize the amount of sediment that
escapes to streets, drainage facilities, or adjoining properties;

g. Require, to the maximum exter.t practicable, use of structural
drainage controls to minimize the escape of sediment and other
pollutants from the site.

h. Require, to the maximum extent practicable, containment of runoff
from equipment and vehicle wa: hing at construction sites, unless
treated to remove sediments ar’ J pollutants.

The lists of BMPs shall be submitted to the Regional Board for approval.

2. Construction Control Measures

a. Each Permittee shall develop a regulatory program for construction
activities as defined in Part 2.111.A. 1 .a. consistent with the Countywide
Development Construction Guidance not later than six months after
commencement of its next fiscal year following approval of the
minimum recommended requirements and BMPs in Part 2111.B1. by
the Regional Board, provided, however, that such approval is issued
not later than 90 days prior to the commencement of the Permittee’s
fiscal year. If such approval is given within 90 days of the
commencement of a Permittee’s fiscal year, such program shall be
implemented in the second fiscal year following approval but in no
event shall implementation be later than July 30, 1999.

The Program shall require, prior to the issuance of any building or
grading permit, preparation of appropriate wet weather erosion control
and storm water pollution prevention plans which include, by detail or
reference, all appropriate construction BMPs developed under Part
2.111.B.1.
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Priority Project plans must include a narrative discussion of the
reasons used for selecting or rejecting BMPs. In lieu of a narrative,
the project architect or engineer of record may sign a statement on
the plan to the effect: "As the architect/engineer of record, I have
aelected appropriate BMPs to effectively min=mize the negative
impacts of this project’s construction activities on storm water quality.
The project owner and contractor are aware that the selected BMPs
must be installed, monitored, and maintained to ensure their
effectiveness. The BMPs not selected for implementation are
redundant or deemed not applicable to the proposed construction
activities."

b. Each Permittee shall implement a procedure not later than January
31, 1997, whereby the Permittee shall not issue a grading permit for
developments with disturbed areas of five acres or greater unless the
applicant can show that (i) a Notice of Intent (NOI) to comply with the
State Construction Activity Storm Water Permit has been filed and (ii)
a Storm Water Pollution Prevention Plan (SWPPP) has been
prepared.

3. Site Inspection

a The Principal Permit’tee, in consultation with the Permittees, shall
develop a model construction activity inspection program, which
includes checklists, not later than September 30, 1997. The model
program shall include but not be limited to:

i. Procedures for construction site inspections;

ii. Procedures to require corrective action be undertaken by
contractors at noncomplying sites;

iii. Procedures for enforcement action against noncomplying
construction activity; and

iv. Appropriate training for program staff.

b. Each Permittee shall implement a construction activities inspection
program based on the model program not later than six months after
commencement of its nex~ fiscal year following approval of the model
program by the Executive O~cer, provided, however, that such
approval is issued not later than 90 days prior to the commencement
of the Permittee’s fiscal year. If such approval is given within 90
days of the commencement of a Permittee’s fiscal year, such
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program shall be implemented in the second fiscal year following
approval but in no event shall implementation be later than July 30,
1999. The program may be integrated with the Permittees regular
program of construction inspection for maximum efficiency.

-
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IV. Public Agency Activities

Table 5 shows the summary of requirements under this section and their L~
corresponding compliance dates.

L
Table 5

Public Agency Activities Requirements and Compliance Dates

Requirement Permit Phncipal Permitlees Months from Effective For Approval
Section Permittee Date of Order By

(Compliance Date)

Evaluate existing IV.A / 16 (December 1, 1997) Executive
public agency Officer
activities and develop
a model program to
reduce storm water
impacts

Develop a program to IV, B ~/ 4 months after N/A
reduce storm water Executive Officer
impacts from public approval of model
agency activities with
a schedule.for s 36 months (July 30,
implementation 1999)

A. Public A~oency Model Pro_oram

The Principal Permittee, in consultation with the Permittees, shall develop a
model program to reduce the impact of public agency activities on storm water
quality not later than December 1, 1997. The model program shall include a
discussion of the on-going investigation of the feasibility of dry weather flow
diversion from the MS4 to municipal waste water treatment plants, where
appropriate. The model shall be submitted to the Regional Board for approval.

To minimize costs and avoid duplication of effort, it is encouraged to incorporate
and recognize in the model program existing regulations, requirements and
plans, such as waste minimization plans, spill prevention control and
countermeasures, and business plans.

B. Permittee Public A_oency Proprams

Each Perm~lee shall develop and implement a Public Agency Program based
on the model program developed by the Principal Permittee not later than four
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months after commencement of its next fiscal year following approval of the
model program by the Executive Officer, provided, however, that such approval
is issued not later than 90 days prior to the commencement of the Permitlee’s
fiscal year. If such approval is given within 90 days of the commencemf’~t of a
Permittee’s fiscal year, such program shall be implemented in the second fiscal
year following approval but in no event shall implementation be later than July
30, 1999.

C. Pro_aram Reauirements

Both the model program and the Permittee programs shall at a minimum include,
where applicable:

1. Sewage Systems Operations

a. Procedures to keep sewage spills or leaks from facilities operated by
a Permittee from entering the MS4 to the maximum extent
practicable;

b. Procedures to identify, repair, and remediate sanitar~ sewer
blockages, exfiltration, overflow, and wet weather overflows from
sanitary sewers operated by a Permittee to the MS4;

c. Procedures to respond to overflows and investigate complaints;

d. Procedures to insure that the Permittee is able to investigate any
suspected connections or cross connections from the sanitary sewer
systems to the MS4; and

e. Procedures to notify public health agencies with discretionary
decision authority on beach closures when there is a threat to public
health.

Public Construction Activities Management

a. Storm water management requirements for the design and
construction of public facilities consistent with the requirements and
time lines specified for private development in Part 2ILIA and III.B

Procedures to seek coverage, as an option, under this Order for
construction activity with a disturbed area of five acres or more
(Phase 1, 40 CFR 122.26) which is under taken by or on behalf of
the Permittee, if the Permittee develops:
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i. A process for notifying the Executive Officer of Permittee’s
construction activity;

A checklist of construction activity BMPs using BAT/BCT criteria
for public construction activity;

A procedure to verify implementation of construction activity
BMP=;

iv. A requirement to prepare and retain site-specific SWPPPs;

v. A procedure to report annually on the effectiveness of SWPPP$
at public construction activity sites, and certify compliance with
the requirements in this Order.

Vehicle Maintenance/Material Storage Facilities Management

a. Model pollution prevention plan for public vehicle
maintenance/material storage facilities which have the potential to
discharge pollutants into storm water, A public Vehicle
maintenance/material storage facility is any Permittee-owned or
operated facility or portion thereof that:

i. Conducts industrial activity, operates equipment, handles
materials, and provides services similar to Federal Phase 1
facilities;

ii, Performs fleet vehicle maintenance on ten or more vehicles per
day including repair, maintenance, washing, and fueling;

iii. Performs maintenance and/or repair of heavy industrial
machinery/equipment; and

iv. Stores chemicals, raw materials, or waste materials in quantities
that require a hazardous materials business plan or a Spill

’                       Prevention, Control, and Counter-measures (SPCC) plan.

b. BMPs to improve site specific pollutant control including but not be
limited to:

i. Good housekeeping practices;

ii. Material storage control;
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iii, Vehicle leaks and spill control;

iv. Illicit discharge control;

v. Training for employees on proper outdoor loading/unloading of
materials;

vi. Vehicle and equipment washing area control;

vii. Regular maintenance of treatment structures such as sumps,
oil/water separators, or equivalent; and

viii. Proper waste handling disposal.

4. Landscape and Recreational Facilities Management

a. Procedures for application of pesticides, herbicides, and fertilizers
that will include:

i. List of approved pesticides and selective and environmentally
responsible uses;

ii. Product and application information;

iii. Application equipment use and maintenance; and

iv. Record keeping.

b. Procedures to minimize storm water pollution by pesticides and
fertilizers used for landscape maintenance, including the utilization of
Integrated Pest Management (IPM) techniques to the maximum
extent practicable;

c. Procedures to prevent the disposal of landscape waste into the MS4;

d. Procedures to encourage retention and planting of native vegetation
to reduce water, fertilizer, and pesticide needs;

e. BMPs to reduce exposure of fertilizers and pesticides to storm water
during storage, to include as applicable, the following:

i. Storage indoors or under cover on paved surfaces;

ii. Secondary containment;
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iii. Reduction in storage and handling of hazardous materials;

iv. Regular inspection of storage areas’,

f. Guidelines to schedule irrigation and fertilization to minimize:

i. Chemical application during wet season and to terminate
chemical application during storm events; and

ii. Over-watering and nutrients/pesticides entrainment.

g. Procedures to manage discharges of municipal swimming pool water
into the MS4, including dechlorination practices, proper disposal of
clean-out waters, and piping of filter backwash to the sanitary sewer;

h. BMPs to minimize trash, debris, and other pollutants from entering
Permittee-owned recreational water bodies, to include:

i. Routine trash collection along, on, andlor in, water bodies,
where feasible; and

ii. Public outreach to educate the public about impacts of illicit
disposal.

5. Storm Drain Operation and Management

a. BMPs for Inlet Maintenance to be implemented to the maximum
extent practicable, including but not be limited to:

i. Inspection and cleaning of catch basins between May 1 and
September 30 of each year;

ii. Additional cleaning of catch basins, as necessary, between
October 1 and April 30;

iii. Record keeping of catch basins cleaned; and

iv. Recording of the overall quantity of catch basin waste
collected.

b. BMPs for Storm Drain Maintenance to be implemented to the
maximum extent practicable, including but not be limited to:

i. Proper disposal of material removed;
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ii. Removal of trash and debris from open channel storm drains at
least annually between May 1 and September 30 of each year;

iii. Surveillance for debris buildup in open channels during the
rainy season.

c. Waste Management program to inciude:

i. Procedures to identify problem areas of illicit discharge for
regular inspection;

ii. Procedures to minimize to the maximum extent practicable the
discharge of contaminants during MS4 cleanup to maintain
optimum channel capacity; and

iii. A review of current maintenance activities to assure that
appropriate storm water BMPs are being utilized.

6. Streets and Roads Maintenance

a. Program to sweep curbed streets at a targeted frequency of:

i. At least monthly; and,

ii. Where feasible, more frequently in areas generating significant
refuse.

b. Streets and roads maintenance program including:

i.
BMPSincludefOr but existingnot besaw’cutlimited to:management and paving practices to

aa. Avoidance during wet weather to the extent feasible; and

bb. Material storage away from drainage areas to prevent
storm water pollution or other equally effective BMPs.

ii. Good housekeeping practices to insure proper management of
any wastes that are generated;

iii. Collection, transport, and disposal of maintenance waste at
appropriate disposat facilities in accordance with applicable
federal, state, and local laws and regulations;

47 July 15, 1996

R0028706



Los Angeles County Municipal Storm Water Permit
Order No. 96-054                                                 CAS614001

iv. Management of concrete materials and wastes including but not
limited to:

aa. Washout of concrete trucks off- or on-site in designated
areas and not into storm drains, open ditches, streets, or
catch basins;

bb. MateriaJ storage under cover, away from drainage areas
or other equally effective BMPs; and

cc. Avoidance of excess mixing of concrete or cement on-site.

v. Employee training to:

aa. Promote a clear understanding of the potential for
maintenance activities to pollute storm water; and

bb. Identify and select appropriate BMPs.

7. Parking Facilities Management

Parking Facilities Management Plan to include sweeping or other equally
effective measures to remove debris from Permittee-owned parking lots
with more than twenty-five parking spaces that are located in areas
potentially exposed to storm water.

8. Public Industrial Activities

a. Procedures to seek coverage, as an option, under this Order for
Phase I industrial facilities which are owned or operated by a
Permittee, if the Permittee develops:

i. A process for notifying the Executive Officer of public industrial
facilities owned or operated by the Permittee;

"̄ ii, A checklist of BMPs using BATIBCT criteria for public industrial
facilities;

iii. A procedure to verify implementation of industrial facility BMPs;

iv. A requirement to prepare and retain site specific SWPPPs; and

v. A procedure to report annually on the effectiveness of SWPPPs
and the results of the facility monitoring programs at public
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T7
Phase 1 industrial facilities, and certify compliance with the

~ V

requirements of this Order.
~

9. Emergency Procedures

Procedures for addressing emergency repairs of essential public services L
and infrastructure and responding to natural disasters.

n
U
n
U
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V. Public Information and Participation

To reach as many Los Angeles County residents as possible, a comprehensive
educational outreach approach shall be undertaken under this Order. In recognition
of the importance of public education to effective storm water management solutions,

Permittee public outreach efforts at a specified minimumthis Order calls for immediate
level as well as a longer term effort to develop an integrated, comprehensive outreach
pr~’3ram. As part of the immediate effort, each Permittee is expected to choose an
appropriate combination of outreach tools and activities to raise public awareness of
storm water issues and improve water quality in its own individual jurisdiction, with
efforts at a prescribed minimum level as described below. As part of the longer term
effort, each Permittee is expected to work collaboratively to develop a comprehensive
outrea,:hleducation program countywide and within its watershed management area.

The objectives of the public education program are: (i) to measurably increase the
knowledge of the target audiences regarding the MS4, the impacts of storm water
pollution on receiving waters, and potential solutions for the target audiences to
implement BMPs to reduce the problems causedl and (ii) to measurably change the
behavior of target audiences by encouraging those audiences to implement
ap~,.~opriate solutions,

Table 6 on the following page shows the summary of requirements and corresponding
compliance dates under this section.
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Table 6
Public Information and Education Requirements and Compliance Dates

Requirement Permit Principal Pen’n~,ees Months from Effective For Approval By
Section Permittee Date of Order

(Compliance Date)

Have outreach materials V.A.1 / 8 (March 31, 1997) N/A

available for distribution

3emonstrate outreach V.A.2.a ~’ 12 (July 30, 1997) N/A

materials are being
distributed

Demonstrate appropriate V.A.2.b / 12 (July 30, 1997) N/A

Permitlee employees are
being trained

Develop V.B.I.a / 6 (January 31, 1997) NIA

industriallcommercial
facility database format

Collect information based V.B.I.b ,/ 12 months from WMC NIA

on database format designation

Compile information from V.B.I.c / 22 (June 1, 1998) N/A

Permittees into
industrial/commercial site
visits

Develop a checklist of V.B.2 */ 10 (May 30, 1997) Regional Board

BMPs for
industrial/commercial site
visits

Implement an V.B.3a / Upon Regional Board N/A

Industrial/Commercial approval of BMP checklist

facility site visit program and in accordance with Table
?

Provide list of facilities V.B3.c / Quarterly N/A

visited

Begin use of BMP V.B.3b / Upon Regional Board N/A

checklists approval

Develop a 5 year public V.C.1 / 12 (July 30, 1997) Executive

education strategy

Implement the strategy V.C.2 / Based upon implementation
schedule to be included in
the strategy
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A. Immediate Outreach

1. Each Permittee shall, at a minimum, have available for distribution or
reference as appropriate, not later than March 31, 1997, the following:

a. Written Material

i. Written materials (minimum of three types) to convey pertinent
information to meet program objectives. Examples of written
materials include flyers, brochures, door-hangers, newspaper
articles, mail-inserts, and newsletters;

ii. Documentation that a reasonable effort was made to list
pertinent city phone numbers under the government pages of
phone directories. This should be updated as necessary and
should include telephone numbers for reporting clogged catch
basin inlets and/or illicit discharges/dumping, and a general
number for storm water management program information.
These phone numbers may be city-specific or countywide;

iii. Training materials for educating appropriate Permittee
employees regarding compliance with applicable storm water
permits;

iv. An up-to-date listing of contractor and developer storm water
management training programs available in the area. This list
should be updated annually;

v. An up-to-date checklist and a brochure explaining contractor
and developer needs as they relate to Development Planning
and Construction (Part 2.111) of this Order for use at a
Permittee’s planning/permitting counter. They should be
updated annually; and

vi. Education materials (a minimum of three types) for targeted
business sector audiences for use in site visits as per
provisions in Part 2.V.B.2 of this Order.

b. Audio Material

Documentation that a reasonable effort was made by the Principal
Permittee or on behalf of the Permit’tees as a whole to obtain radio
broadcast public service announcements to convey information
regarding storm water management.
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c. Visual Matedal

A catch basin labeling program, including label installation and
maintenance schedules, to educate the public on the ultimate
destination of storm drain flows.

2. Each Permittee shall demonstrate by July 30, 1997, that it has undertaken
the following activities:

a. Distribution of outreach materials to the general public, or targeted
audiences such as schools, community groups, contractors and
developers at the appropriate public counters and public events; and,

b. Training of the appropriate Permittee employees (those whose jobs
or activities directly affect storm water quality, or those who respond
to questions from the public) regarding the requirements of the storm
water management program.

B. Industrial/Commercial Educational Prooram

Each Permittee shall develop an industrial/commercial site visit program. The
purpose of such site visits wilt be solely educational and to provide
industrial/commercial facilities with i.~formation regarding the Permittee’s storm
water program, and to provide advice when requested in understanding and
complying with the Permittee’s storm water regulations. To minimize cost, each
Permittee is encouraged to coordinate its site visit program with existing fire,
health, industrial wastes and/or o’,her inspection type programs so that the
Permittee need not institute new and separate site visit programs. The program
shall contain the following components:

1. Identification of Sources

a. The Principal Permi~ee in consultation with the Permittees shall
develop a database format for listing industrial/commercial facilities
by four digit SIC Industry Numbers not later than January 31, 1997.
This database will serve as a reference resource for the public,
business, industry, local government, the Regional Board, and other
public agencies on st¢ ,-n water program participation. The initial
accuracy of the database will be dependent on the accuracy of
electronic and informa’.i~n sources used to establish the database,
but the accuracy is ex~-,ected to improve after Permittees begin to
implement the industrial/commercial site visit program. No legal
import is to be sttri~uled to the database developed by the
Permittees. The database format shall include at a minimum:
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i. Facility name;
ii. Site address;
iii. Watershed Management Area;
iv. Applicable SIC code(s); and
v. NPDES storm water permit coverage status, if applicable.

b. Each Permi~ee shall collect information based on the format
developed t-y the Principal Permittee to identifij industriallcommercial
facilities within its jurisdiction and submit to the Principal Permittee
not later than one year after the Principal Permittee provides the
database format to the Permittees or for "iii" below not later than one
year after designation of groups by the WMC. The list of facilities
shall include, at a minimum:

i. All indL’~trial groups regulated under Phase I of the Federal
storm water program (40 CFR 122.26; Phase I Facilities);

ii. Motor vehicle repair shops, motor vehicle body shops, motor
vehicle parts and accessories facilities, gas stations, and
restau ants; and

iii. Additional SIC industrial/commercial groups identified as
prior:,ties by each WMC pursuant to this Order.

c. The Principa; Permittee shall compile the information submitted by
each Permittee into a database of industrial/commercial facilities not
later than June 1, 1998. This database shall include:

i. For each four-digit SIC Industry Number, primary activities that
might impact runoff discharges (from national or commercial
database sources); and

ii. For each four-digit SIC Industry Number, primary materials that
might impact runoff discharges (from national or commercial
database).

2. Source Control Measures

The Principal Permittee, in consultation with the Permittees, shall develop
a list of specific storm water BMPs for each industrial/commercial SIC
group of facilities requiring educational site visits under Part 2.V.B.3. not
later than May 30, 1997. The BMPs shall:

a. Address multiple pollutants;
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b. Initially focus on pollutant source minimi:,ation, education, good
housekeeping, and site design alternatives; and

c. Target source areas and activities wfth the highest potential to
generate substantial pollutant loads.

The BMP lists shall be submitted to the. Regional Board for approval,
after which the Principal Permittees shall distribute them to the
Permittees to be incorporated in each Permittee’s outreach measures
conducted during industrial/commercial site visits.

3. Educational Site Visits

a. Each Permittee shall implement an industrial/commercial educational
site visit program according to the following schedule in Table 7,
upon Regional Board approval of BMP checklists:

Table 7
Schedule of Educational Site Visits

SITE VISIT FREQUENCY
FACILITIES (No of Contacts I Time period)

i) Phase I’. [i]-[ix] end [xi] with waste discharge or 1 1 24 months

pretreatment permit

ii) Phase I. {i]-[ix] end [x~ with no waste �lilcharge or 1 / 24 months"

Ipretraatment permit but with GIASP

iii) Phase I. [~- [ix] with no waste d~scharge or 1 1 24 months"
pretraatment permit, end no GIASP

iv) Phase I (xi] w~h no GIASP 1 I

v) Vehicle repair Shops, vehicle body shops, vehicle 1 1 24 months’*
psrls Ind accessories facilities

vi} Gas stations 1 1 24 months" "

1 I 24 months"Restaurants

viii) Fsci~it~es selecte~ by WMCs I 1 36 months

See ~iossa~ of-terms for
" On¢~ in 24 months with a minimum Of two site vlti~ during
" See except=on in text below
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i. Phase 1 facilities in categories [i] through [ix] and [xi] which have an
industrial waste discharge permit or a pretreatment permit, once
every twenty-four months;

’ ii. Phase 1 facilities in categories [i] through [ix] and [xi], which do not
have an industrial waste discharge permit or a pretreatment permit
but have obtained coverage under the GIASP, once every twenty-four
months;

iii. Phase 1 facilities in categories [i] through [ix], which do not have an
industrial waste discharge permit, a pretreatment permit or GIASP
coverage, once every twenty-four months;

iv. Phase 1 facilities in catego~, {xi] without an industrial waste discharge
permit, a pretreatment per nit, or GIASP coverage. In lieu of a site
visit, contact by phone, mail-out of questionnaire and educational
materials, or other similar method to inform the facilities of notice of
intent (NOI) requirements and encourage good storm water quality
control measures (non-responders to be identified in annual report),
once in five years;

v. Vehicle repair shops, vehicle body shops, vehicle parts and
accessories (SIC Industry Major Group 75); once every twenty-four
months;

vi. Gasoline stations (SIC Industry Number 5541); once every twenty-
four months;

vii. Restaurants (SIC Industry Number 5812), once every twenty-four
months; and,

viii. Additional SIC industriallcommercial groups identified by the WMC for
the watershed in which the Permitlee is located, once in thirty-six
months, with a maximum limit of 3,000 additional site visits per
Permitlee during the term of this Order.

b. During the educational site visit, the Permittee shall:

i. Consult with a representative of the facility to explain applicable storm
water regulations;

ii. Distribute and discuss applicable BMP end educational materials,
information regarding the codes, regulations, ordinances,including

and permits applicable to the category of the facility. In the case of
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Phase I facilities, notify the facility of specific requirements under the
Statewide Industrial General Permit including that such facilities must
file an Notice of Intent (NOI) with the State Water Resources Control
Board and that a Storm Water Pollution Prevention Plan (SWPPP)
must be available on the site; and

iii. Follow-up with facilities, ~s deemed necessary and appropriate by the
Permitlee, to provide advice in complying with the Permittee’s storm
water ordinances, prohibitions, and other legal instruments.

c. Each Permittee shall submit to the Principal Permittee, on a quarterly
basis, the lists of visited facilities identified by category. The Principal
P~.rmittee shall compile the submitted lists and submit them to the
FJ<ecutive Officer on a quarterly basis.

4. Alternative Programs

A Permittee may petition the Executive Officer to substitute the
industrial/commercial educational program with an alternative
industrial/commercial educational program that will achieve greater or
suLstantially s~milar-educational goals and which will be implemented within a
similar period of time.

C. Five.Year Storm Water Public Education Strateov

A Five-Year Storm Water Public Education Strategy, which elaborates steps for
implementing public education programs, shall be developed by the Principal Permittee.
The strategy shall: communicate key educational information; develop educational programs
for target audiences; utilize various innovative educational tools and incentives for
participation; employ effective outreach to the region’s multi-ethnic communities; and
conduct opinion surveys to assist in evaluating public awareness both before and after
implementation of the public education programs.

The Permittees shall endeavor to coordinate public outreach efforts among themselves, with
environmental groups, and pertinent public and private agencies.

1. The Principal Permittee, in consultation with Permittees, shall develop not later than
July 30, 1997, a Five-Year Countywide Storm Water Education Strategy which
addresses education/outreach issues countywide as well as by watershed, including
a schedule for implementation. The strategy shall include a full range of outreach
tools, from simple brochures to sophisticated media. The strategy shall identify the
Permi~lee’s responsibilities for implementation, including specific objectives for
changing knowledge and behavior.
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The Principal Permittee shall submit the strategy to the Executive Officer for approval.
Each Permittee shall implement the strategy not later than four months after
commencement of i~s next fiscal year following approval of the strategy by the
Executive Officer, provided, however, that such approval is issued not later than 90
days prior to the commencement of the Permittee’s fis~l year. If such approval is
given within 90 days of the commencement of a Permittee’s fiscal year, such program
shall be implemented in the second fiscal year following approval but in no event shall
implementation be later than July 30, 1999.

At a minimum, the Five-Year Storm Water Education Strategy shall include actions for:

a, Identification of land uses and activities that have a higher potential for storm
water pollution and will include and/or accomplish the following:

i. Pollutants: The reduction of targeted polluta~’ts of concern in a particular
watershed; and

ii. Activity-specific: Activity-specific outreach programs shall be developed and
implemented using written, audio, or visual outreach tools.

The strategy shall include activity-specific oL’~reach programs that inform
residents about the problem of illicit discharges and dumping and shall promote,
publicize, and facilitate public reporting of these activities. The program shall also
include continuing operation, maintenance, and promotion of the countywide
reporting hotline.

b. Emphasis on the importance of pollution prevention for a variety of audiences,
including local residents, school-aged children, businesses, and public
employees whose job functions and daily lives may impact storm water quality.
Efforts will include and/or accomplish the following:

i. For Residents

aa. Educate residents on recycling and household hazardous waste
disposal options. The program shall provide information on collection
services, including locations and schedule; provide outreach
materials on source reduction and proper use, storage, and disposal
methods for household hazardous wastes; and continue to encourage
residents to recycle, e.g., oil, antifreeze, glass, plastics, and batteries.

bb. Encourage residents to participate in specific storm water outreach
programs. Residents shall be informed of and provided with the
opportunity to share ideas and comments about the programs. Each
Permittee shall demonstrate that a good faith effort has been made
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to outreach to different communities within the watershed
management area or region and to receive feedback from the
communities while measuring success of the program.

cc. Educat,. do-it-yourseffers regarding pollution prevention strategies.
Each Permittee shall demonstrate that a good faith effort has been
made to outreach to different communities within the watershed
management area or region.

dd Promote public participation through cooperative programs to foster
awareness and identification of storm water pollution issues among
residents in a watershed. Catch basin labeling and other established
sign programs are examples of this type of cooperative effort.
Another .-xample for cooperative outreach is an "Adopt-A-" program.
Reside,,~s can "adopt" highways, storm drains, catch basins, or
streams to monitor, restore, and protect them.

ee. Residents shall be encouraged to mow vegetation surrounding their
residence rather than disk.

ii. For Schoo’ Children

School programs shall be developed and implemented wherever possible
to include information on MS4s, the difference between sanitary sewers
and storm d~ins, the importance of preventing storm water pollution, and
provide illicit discharges/disposal and reporting procedures, source
minimization, and general pollution prevention. Acquisition and/or
development of classroom materials and their distribution to teachers are
encouraged.

iii. For Businesses

aa. An education and outreach program shall be developed and
implemented for business activities identified as having greater
potential of discharging pollutants into the MS4. This includes
sidewalk washing by individual merchants. The program shall
encoUrage employee training on the effectiveness of storm water
pollution prevention practices. In addition to written, audio, and visual
materials, other possible means of focused outreach may include:
conducting workshops, mass mailings, and submitting informational
articles to trade/industry magazines. Each Permittee shall provide
outreach materials through business license renewal counters and/or
make efforts to outreach through professional and business
associations or industrial/commercial site visits.
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bb. Construction

An education program shall be developed and implemented for
construction contractors, owners, builders, and do-i~.yourselfers on
proper BMP implementation and maintenance, end pollution
prevention.

iv. Appropriate Permittee Employees

Permittee employees involved in storm water related activities shall be
trained on storm water management and pollution prevention practices.
Cooperative efforts among enforcement agencies should be encouraged.

Training programs shall include, but not be limited tO, articles in city
newsletters, training classes, checklists for field versonnel, and
interdepartmental forums or committees to the extent the Permittee utilizes
any of the foregoing. Materials developed for other audiences may also be
used in Permittee employee training programs. Appropriate public agency
employees shall be trained in:

aa. Emergency spill cleanup procedures and hotline phone numbers;

bb. Environmentally sensitive alternative products;

cc. Good housekeeping practices; and,

dd. Municipal NPDES and other permitting requirements.

This space is left intentionally blank.
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Vl. Monitoring Program

A. ~

The overall goal of this monitor’ng program is to develop and support effective
watershed storm water quality management programs towards reduction of
pollutants to the maximum extent practicable.

The major specific objectives of program are as follows:

1. To track water quality status, pollutant trends and pollutant loads, and
identify pollutants of concern;

2. To monitor and assess ;,ollutant loads from specific land uses end
watershed areas;

3. To identify, monitor, end assess significant water quality problems related
to storm water discharges within the watershed;

4. To identify sources of prllutants in storm water runoff;

5. To identify and eliminate illicit discharges;

6. To evaluate the effectiveness of management programs, including pollutant
reductions achieved by ir~plementation of BMPs; and,

7. To assess the impacts of storm water runoff on receiving waters.

B, Monitorin_o Pro_oram Reauirements

The Principal Permittee shall implement the monitoring program described in
Attachment C, Monitoring Program Requirements. The summary of the
monitoring program requirements and compliance dates are given in Table 8 on
the following page.

This space is left intentionally blank.
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Table 8
Monitoring Requirements And Compliance Dates

Mon .~a
from Order
/~loption

Pdncipll Compliance
Requirement Permit Atlachment Permi~lee Pem~ees Date)

Beg,n re-evaluation of lind u~e monitoring station locations C.1.1

Upon EO*

Complete rHvlluation of ia~l use monitoring station Sept 1,
locations C. I S ~ 1996

Mon~or land use stat*ons It prescribed storm event
frequency C 1 C / 0

Implement I pilot study monitoring progrim from one
sampler at a land use station to simple storm ~reater thin
I inches of rainfall C.1

Mon~or It mass emission stations C.2a

Submit a report for characler~zing critical sources and
BMPs C3b / l~J~

Conduct a program for characterizing critical sources and U~on EO"
BMPs C3b / approval

Second full
Install and evlluate BMP$ appropriate to the crilical rainy

sources C,3d / ItlSOn

Thi~ full
Re-evaluate progress made by other entitles within the rainy
state to evaluate crdical sources and BMPs C3.e / alison

(JInusry
Submil I wod~ptan for Loads Assessment model C.4 / 30. 1998)

Fund a ~’ece~ving waters study

Submit to
the EO"
when so

Prepare, retain, Ind revise I Monitoring Plan VI C1 / mClUeSted

¯ E,,ecutivs Officer
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VII. Program Reporting and Evaluation

Table 9 shows the summary of requirements under this section with corresponding
compliance dates.

Table 9
Program Evaluation and Reporting Requirements and Compliance Dates

Requirement Permit Principal Permittees Months ~o~ Effective For Approval By

Section Permittee Date of Order
(Compliance Date)

Develop standard Annual VII.A.1 / 6 Executive Officer

Reporting format,
including reporting forms

Submit Annual Report to VII.A2 ,/ Every OClober 15 N/A

Regional Board

Submit an Annual VII.B / Every July 15 N/A

Monitoring Report

Submit a Program VII.C.1 / 48 (July 31, 2000) NIA

Evaluation Report of 5-
Year Strategy

Submit Assessment of VII.C.2 ,/ 4~ (July 31, 2000) NIA

Effectiveness of CSWMP
Components

Submit VII.C.3 / 54 (January 16, 2001) NIA

Recommendations for
Development of
Performance Standards
for selected CSWMP
Components

Submit a Receiving VII.D / 48 (July 31, 2000) N/A

Water Impacts Report

Submit WMAPs          Part 3.VI ,/ 1"o be included with Executive Officer
ROWD. (January 16,
2001)

A. Annual Pro_oram Reoort

1. The Principal Pert’nit’tee shall, not later than January 31, 1997, develop a
standard annual program reporting format for use by Permittees, including
reporting forms.
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2. The Principal Permillee, in coordination with the Permittees, shall submit
an Annual Program Report to the Executive Officer on or before October
15 of each year. The first Annual Report is due October 15, 1997. The
Annual Program Report shall comply with 40 CFR §122.42(c) and include,
at a minimum:

a. The implementation status of program tasks contained in this Order,
CSWMP, and/or WMAP, as applicable to each Permittee;

b. The status of, or statement of completion of all components and
milestones described in this Order, CSWMP, and/or WMAP, as
applicable to each Permittee;

c. Results of program tasks contained in this Order,.CSWMP, and/or
WMAP, as applicable to each Permittee;

d. Program accomplishments and self-assessment of strategy
effectiveness (including how the Permittee arrived at new program
elements, if any) by each Permittee, organized by Watershed

-Management Areas, in the areas of (i) Program Management; (ii)
Illicit Connections/Discharges; (iii) Development
Planning/Construction; (iv) Public Agency Activities; (v) Public
Education/Public Participation;

e. A summar~ of BMP implementation, Permittee level of effort, and
other such measures of achieving storm water program objectives,
utilizing uniform information and data collection methodology to
support area-to-area, and year-to-year comparisons;

f. The names, titles, and telephone numbers of personnel responsible
for supervising implementation of the program tasks contained in this
Order, CSWMP, and/or WMAP, as applicable to each Permittee.

g. Recommended changes and/or modifications to the programs
identified in this Order, CSWMP, and/or WMAP.

B. Annual Monitorina Reoort

The Principal Permittee shall submit a separate Annual Monitoring Report by
Ju~y 15 of each year. The first Annual Monitoring Report is due on July 15,
1997. The report shall include status of implementation of the monitoring
program, results of the monitoring program and interpretation thereof, and
suggested modifications or amendments to the Monitoring Program with relevant
justifications.
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C. Pro_aram Evaluation Re_port

1. The Prindpal Permittee, shall, not later than July 31, 2000, complete an
analysis of the general success of the Five-Year Storm Water Public
Education Strategy and identify its accomplishmen.=. This report shall
serve the basis for the next Five-year Storm Water Public Education
Strategy that will be part of the ROWD.

2. The Principal Permittee shall, not later than July 31, 2000, and in
consultation w~th the Permittees, prepare end submit a report on the
assessment of the effectiveness of the CSWMP components (except that
identified in C.1.).

3. The Principal Permittee shall, not later than January’ 16, 2001, submit a
report on the identification of CSWMP components f,~r which performance
standards will be developed and implemented during the next term of the
permit. The report shall include a schedule of development of performance
standards. The performance standards will indicate the level of

to demonstrate that efforts are being made toimplementation necessary
reduce the discharge of pollutants in storm water *~ the maximum extent
practicable. This report will be an integral part of the ROWD.

D. Inte_arated Receivina_ Water Imoacts Reoort

The Principal Permittee shall not later than July 31, 2000, prepare and submit
an Integrated Receiving Water Impacts Report. The report shall include, but not
be limited to a comprehensive analysis of the results of the different monitoring
(~ata (land use, mass emissions, critical source, load assessment, receiving
waters, and other pertinent studies available), and feasible environmental
indicators. It should also include recommendations on future monitoring
requirements, e.g., integration of storm water receiving water monitoring with
regional receiving water monitoring, if applicable. This report will be an integral
part of the Report of the ROWD.
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Part 3. STANDARD PROVISIONS

I. The initial storm water management program, as delineated in the CSWMP or WMAPs
may need to be modified, revised, or amended perio~!:ally to respond to changed
conditions and to incorporate more effective approaches to pollutant controls. Minor
changes may be made at the direction of the Executive Officer. Minor changes
requested by the Permittees shall become effective upon written approval of the
Executive Officer. If proposed changes involved a major revision in the overall scope
of the program, such changes must be approved by the Regional Board as
amendments to this Order.

II. Except as otherwise provided in this Order, all reports or submittals made directly to
the Executive Officer or through the Principal Permittee shall be signed under penalty
of perjur~ by the principal executive officer or the ranking elected official of the
Permit’tee or a duly authorized representative if:

A. The authorization is made in writing by a person described above;

B The authorization specifies either an individual or a position having responsibility
for the overall operation of the Permittee’s storm water management program,
position of equivalent responsibility, or an individual or position having overall
responsibility for environmental matters for the Permittee. A duly authorized
representative may thus be either a named individual or any individual occupying
a namecl position; and

C. The written authorization is submitted to the Executive Officer.

II1. This Order may only be modified, revoked, or reissued, prior to the expiration date, by
the Regional Board, in accordance with the procedural requirements of the Water
Code and Title 23 of the California Code Regulations for the issuance of waste
discharge requirements, and upon prior notice and hearing, to:

A. Address changed conditions identified in the required reports or other sources
deemed significant by the Regional Board;

B. Incorporate applicable requirements or statewide water quality control plans
adopted by the State Board or amendments to the Basin Plan;

C. Comply with any applicable requirements, guidelines, and/or regulations issued
or approved pursuant to CWA Section 402(p); and/or

D. Consider any other federal, or state laws or regulations that became effective
after adoption of this Order.
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IV. The Permi~1ees shall continue to implement the BMPs and/or programs that were
required pursuant to Order No. 90-079 until such time that replacement
BMPs/programs are implemented under this Order. Except for the foregoing,
enforcement purposes, and applicability to the State of California Department of
Transportation (Caltrans), Order No. 90-079 (NPDES Permit No. CA0061654) is
hereby auperseded and replaced by this Order.

V. The issuance of this Order is not intended to, and does not, absolve any Permittee of
liability for conduct which may have constituted a violation of Ord.~r 90-079
(CA0061654, CI 6948) adopted by this Regional Board on June 18, 1990, nor is it
intended to impose any liability on any Permittee or person for any conduct prior to the
effective date of this Order.

VI. This Order expires on July 14, 2001. The Principal Permiffee end PermittePs must
submit complete Reports of Waste Discharge (ROWD) in accordance with ,’itle 23,
California Code of Regulations, not later than 180 days in advance of suc~, date as
application for reissuance of waste discharge requirements. The ROWD shall include
watershed-specific WMAPs.

I, Robert P. Ghirelli, Executive Officer, do hereby certify that the foregoing is a full, true, and
correct copy of an Order adopted by the California Regional Water Quality Control ~,oard, Los
Angeles Region, on July 15, 1996.

ROBERT P. GHIRELLI, D.Env.
Executive Officer
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A’I-FACHMENT A
LIST OF PERMITI’EES

BY
WATERSHE~J MANAGEMENT AREAS

~ ~ San Gabdel River

Mahbu ~reek and Other Rural Alhambra Artesia
Arcadia Azusa

Agoura Hills Bell Baldwin Park
"Calabasas Bell Gardens Bellflower
Los Angeles County Burbank Bradbury
Malibu Comr erce Cerdtos
Westlake Village Com~ton Claremont

Cu~ ahy Covina
Elallona Creek and Other Urban El Monte Diamond Bar

Glendale Downey
Beverly Hills Hidden Hills Duarte
Culver City Huntington Park Glendora
El Segundo La Canada Flintridge Hawaiian Gardens
Hermosa Beach °1 ong Beach Industry
Los Angeles Los Angeles Irwindale

Los Angeles County La Habra Heights..’..os Angeles County
’ ~nhattan Beach Lynwood La Mirada
~’alos Verdes Estates Maywood La Puente
Rancho Palos Verdes Montebello La Veme
Redondo Beach Monterey Park Lakewood
Rolling Hills Paramount *Long Beach
Rolling Hills Estates Pasadena Los Angeles County
"Santa Monica Rosemead Monrovia
West Hollywood San Fernando No~’alk

San Gabriel Pomona
Sierra Madre Pico Rivera

Domin~ouez Channel/ Signal Hill San Dimes
Los An~oeles Harbor Draina_oe South Gate San Merino

South Pasadena Santa Fe Spdngs
Carson Temple City South El Monte
Gardena Vernon Walnut
Hawthorne West Covina
Inglewood Whittier
Lawndale
Lomita
Los Angeles
Los Angeles County Los Angeles County
"Torrance *Santa Cladta

Itahcized agencies am present in mor~ than one Water, had Management Area "indicates Cdy w~t~ the largest wete~hed
I~oputet~on other than the County of Los Angeles end the C~ty of Loa Angeles.
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A’FI"ACHMENT C

MONITORING PROGRAM REQUIREMENTS

A. MONITORING PLAN.

The Principal Permittee shall prepare, maintain, and update, if necessary, a monitoring plan
which shall include at a minimum, the following:

1. Quality control, quality assurance, data collection, storage and analyses, and detection
limits;

2. All sample collection, handling, storage, and analyses in ",ccordance with 40 CFR 136;

3. Location of monitoring stations, constituents, and sampling frequency;

4. Targeted monitoring indicators (e. g., ecosystem, biological diversity, in stream toxicity:
habitat, chemical, sediment, stream health) chosen for monitoring;

5. Statistical methods used to design studies, conduct sampling, and interpret data;

6. A description of the role and responsibilities of all the participants in monitoring stL~dies;

7. A description of computer software and modelling programs that will be utilized to
assess data, interpret information; and

8. A general description of how data are intended to be utilized for feedback into the storm
water management program.

An up-to-date Monitoring Plan shall be submitted to the Executive Officer, when so requested.

B. MONITORING PROGRAM

The following monitonng program is designed to meet the objectives stated under Part 2.VI of
this Order:

I. Land Use Station Monitoring

a. The Principal Permittee shall reevaluate the location of existing monitoring stations
(established under Order No. 90.079) reflecting specific land uses ("land use
stations") consistent with the cost-benefit methodology described in Attachment C-
1. Upon completion of Step 6 of the reevaluation process, but not later than
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September 1, 1996, the Principal Permitlee shall submit a report to the Executive
Officer outlining the steps taken in the reevaluation process, and recommend land
use categories to be monitored. Based on results of the reevaluation process,
existing land use stations established pursuant to Order 90-079, may be moved
to monitor recommended land use categories for monitoring. Existing land use
stations under Order 90-079 which do not reflect land use categories
recommended for monitoring under the cost-benefit analysis or which are
duplicative of other stations will be decommissioned.

b. Upon approval of the report by the Executive Officer, the Principal Permit’tee shall
complete Steps 7-8 of the reevaluation process in Attachment C-1.

c. The Principal Permittee shall monitor land use stations according to the following
schedule provided there are sufficient storm events during the season:

~torm Seasoq Number of Station Events/Storm Season

1996-97 100

1997-98, and 200
thereafter

A station event is defined as one sampling event per station.

The land use stations shall be monitored during the term of this Order or until such
time that event mean concentrations (EMC) are derived, at the 25% error rate, for
the following constituents of concern:

PAHs (total) Chlordane Cadmium
Copper Nickel Lead
Chromium Silver Zinc
Selenium Mercury Total Nitrogen
Total Phosphorus Total Suspended Solids Diazinon
Chlorpyrifos Malathion Simazine
Total DDT Total PCBs

The Executive Officer may add or delete constituents of concern. However, for
constituents added a~er the commencement of the second rainy season under the
Order, the Pnncipal Permittee need not derive an EMC at an error rate of 25%
prior to closing a land use station.

d. All samples for land use station monitoring may be taken with the same ~pe of
automatic sampler used under Order 90-079. The samplers shall be set to
monitor storms totalling 0.25 inches or greater of rainfall. The constituents to be
analyzed are listed in Attachment C-3. The Principal Permittee, for land use sites,
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may exclude constituents from the list that require grab ,sampling.

In addition, the Principal Permittee shall, as a pilot study, set one land use sampler
to monitor storms from 0.1 inch of rainfall. Based upon an assessment of the
following, a decision will be made as to whether to set some or a,~ of the remaining
land use samplers to monitor storms totalling 0.1 inches of rainfall or greater. 1)
the operational effectiveness of the sampler; 2) the feasibility and effectiveness of
sample retrieval and transport; and 3) the ability to reprograr~ and maintain this
setting at other samplers.

e. If a constituent is not detected at the method detection limit (MDL) for its
respective test method listed in Attachment Co3 in more than 25 percent of the first
ten sampling events or on a rolling basis using ten consecutive sampling events,
it will not be further analyzed unless the observed occurrer:es show high
concentrations and are cause for concern. The Principal P*rmittee will also
conduct annual confirmation sampling for non-detected constituents at each station
for as long as the station is monitored.

2. Mass Emission Station Monitoring

a. The Principal Permittee shall monitor a total of four mass emission stations.
During the 1995-96 storm season, monitoring shall be co ,ducted only at the
Ballona Creek and Malibu Creek monitoring stations established under Order 90-
079. During the 1996-97 storm season, monitoring shall be.oin at the San .Gabriel
River and Los Angeles River (downstream of Wardlow Road) stations. The
Principal Permittee shall monitor at the Ballona Creek and Malibu Creek monitoring
stations during the 1995-1996 storm season up to ten station events per year
including dry weather sampling. Thereafter, monitoring shall be reduced at all
stations to a maximum of five events per year. Mass emission station monitoring
frequency will be evaluated after the 1998-1999 storm season. However,
regardless of the results, monitoring shall not exceed five storm events per station
for the 1999-2000 storm season.

b. Samples for mass emission station monitoring shall be taken with the same type
of automatic sampler used under Order 90-079, as well as through grab sampling.
The samplers shall be set to monitor storms totalling 0.25 inches or greater of
rainfall. The constituents to be analyzed for samp!es taken at mass emission
stations are listed in Attachment C-3. The Principal Permittee may elect not to
sample Volatile Organic Compounds from the list of constituents for mass emission
stations.

c. If a constituent is not detected at the method detection limit foi its respective test
method listed in Attachment C-3 in more than 25 percent of the first ten sampling
events or on a rolling basis using ten consecutive sampling events, it will not be
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further analyzed unless the observed occurrences show high concentrations and
are cause for concern.

d. VV~th the exception of the stations noted in (2)(a) above, monitoring at other mass
emission stations installed under Order 90-079 shall be discontinued and the
stations decommissioned.

3. Critical SourcelBest Management Prance Monitoring

The Principal Permittee shall conduct a program for monitoring critical sources to
characterize sources of storm water pollutants and assess effectiveness of BMPs. The
program shall be consistent with the following:

a. Selection of Critical Sources: The Principal Permit~ee will select critical sources
for monitoring based on the methodology described in Attachment C-4 (Critical
Source/BMP Monitoring). A total of five (5) critical sources will be monitored over
six rainy seasons commencing with the 1996-97 rainy season, subject to the
provisions of (3)(d) below.

b. Not later than September 1, 1996, the Principal Permittee shall submit a report to
the Executive Off~cer for approval on the critical source selection process ahd
recommend critical sources for evaluation. Upon approval of the report, the
Principal Permittee shall proceed to conduct the activities set forth in (3)(c.-f).

c. Characterization of Critical Sources: Commencing with the 1996-97 rainy season,
the Principal Permittee shall commence the characterization of critical sources.
A total of six (6) representative sites of each critical source will be characterized

¯ through analysis of runoff. Fewer representative sites may be selected due to
distance considerations and/or the unavailability of sufficient source locations
willing to participate in the program. A total of at least five (5) storms will be used
to characterize the critical source runoff. Samples will be analyzed for those
pollutants anticipated to be found in the critical source storm runoff and such
analytes will be partitioned, as appropriate, to determine the soluble and
suspended fractions.

d. Evaluation of BMPs: In the year after a critical source has been characterized, a
BMP or BMPs appropriate to the cntical source will be selected and installed at up
to half of the critical source examples (the "test sites"). Flow from the remaining
source representative sites (the "control sites") will continue to be analyzed. A
total Of ten (10) targeted storm events will be monitored to assess the
effectiveness of the BMPs If there are insufficient storm events during the year,
the evaluation may be continued during the next storm season. The Pnncipal
Permittee’s monitoring of critical sources and evaluation of BMPs will be concluded
by the end of the sixth full rainy season after the adoption of this Order, provided
that sufficient number of storms have occurred.
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e Additional Evaluation; After the third full rainy season following the adoption of the
Order, the Principal Permitlee will reevaluate, the progress made by other public
entities in the State to evaluate critica! sources and BMPs. If after the evaluation,
the Principal Permittee determines that there are either additional critical sources,
or BMPs associated with identified significant critical sources which have not t.~en
monitored and/or evaluated, the Pnncipal Permittee, subject to the approval of the
Executive Officer, will undertake "Additional Monitoring". The ,~,dditional
Monitoring will consist of monitoring up to three (3) additional critical sources, or
evaluate up to an additional three (3) BMP sets, or some combination thereof
totalling three. The extent of Additional Monitoring will be dependent on the
Principal Permittee’s ability to complete the monitoring/evaluation described in(3)(c-
d) above; if more time is needed to complete such monitoring, the extent of the
Additional Monitoring shall be accordingly reduced.

4. Loads Assessment Model

The Principal Permittee shall, not later than January 15, 1998, submit to the Executive
Officer for approval a workplan for performing a loads assessment analysis for each of the
six VVMAs to determine pollutant loads entering the ocean from receiving waters in the
county. The assessment shall be conducted following the third full rainy season after
adoption of this Order using the collected monitoring data from the land use and mass
emission stations (including data collected from stations monitol’ed under Order IV.~. 60-
079) and employing the USEPA simplified model.

5. Receiving Waters Study

The Principal Permittee, in conjunction with other participants that it may choose, will ~und
a study of receiving waters impacted by storm water described in Attachment C-5, subject
to revisions as set forth below in (5)(d). The purpose of the study will be to study the
impacts, if any, of storm water/non-storm water discharges on the beneficial uses of Santa
Monica Bay and to assist the Permittees in developing storm water management programs.
The obligation of the Principal Permit’tee under this Order with respect to the receiving
waters study shall consist of the following:

a Plume Study: The Principal Permit’tee will support a plume study to evaluate the
dispersion, fate, and transport of storm water pollutants in Ballona Creek and
Mahbu Creek, through a contribution of up to a maximum of $145,000.

b. Benthic Study: The Principal Permittee will support a study to assess impacts of
storm water on the marine benthic community near the mouths of Ballona Creek
and Malibu Creek, through a contribution of up to a maximum of $205,000. If it
is the consensus of project scientists that a third year of benthic study is advisable
to meet the goals of the receiving waters study, the Principal Permittee will
contribute up to a maximum of an additional $80,000 for the third year of study.
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c. Toxicity Study: The Principal PerTnittee will support a study to evaluate sediment
and water column toxicity in Ballona Creek and Malibu Creek through a
conthbution of up to a maximum of $118,500. If it is the consensus of the project
sci "ntists that a third year of toxicity studies is advisable to meet the goals of the
receiving waters study, the Principal Permittee will contribute up to a maximum of
$80,500 to fund a third year of study.

d. ~=ver Study: The Principal Permit~ee will take a total of three (two storm weather
and one dry weather) water samples at each of the Los Angeles and San Gabriel
River mass emission stations during the 1997-98 and 1998-99 seasons. The
samples will be subjected to sea urchin fertilization bioassays to evaluate water
column toxicity, with the Principal Permittee’s out-of-pocket expenses for the study
not tq exceed $3,600.

e. Pr,~ject Design: The receiving waters study shall initially contain the elements
established in Attachment C-5. However, the scientists conducting the receiving
waters study may alter the parameters of the second and (if necessary) the third
year of the receiving waters study so as to meet the objectives of the study. Such
alterations may include changing of sampling locations, use of different sampling
techniques, or other pertinent redirection of resources. The Principal Permittee
r ~all notify the Executive Officer of any revisions to the second and (if necessary)
,bird years of the receiving waters study for review and approval.

f. Study Reports: The Principal Permitlee shall require the project sdientists
conducting the study to prepare an annual report covering study activities of the
previous year, and any interim/final assessments. Such reports shall be submit’ted
by the Principal Permittee to the Executive Officer with the Annual Monitoring
Report,

g. Principal Permittee Responsibilities: The commitments of the Principal Permittee
toward performance of a receiving waters study are: providing funding, and
submittal of progress and final reports.
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A’i-I’ACHMENT Col

LAND USE SITE SELECTION PROCESS OUTLINE

The Principal Permittee will take the Southern California Association of Governments ("SCAG") categories
listed below as an initial list of land use categories. The Pnncipal Permittee will use its best efforts to
obtain overlays (or similar information) for use in the land use selection process. However, these ovedays
or information must be usable County-wide in the SCAG database and the Principal Permittee shall not be
required to look for or use overlays or information which cannot be so used. The Principal Permittee also
shall not be required to create overlays. Some of these categories may not be important (very small area
represented in study area, and/or known very low EMC or runoff mass). The initial number of categories
will be reduced at this step.

For each remaining category, the Principal Permittee will identify’ eight (8) representative locations. The
eight (8) locations in each category would be relatively small areas, such as a square block for residential
areas, a single school or church, a few blocks of strip commercial, etc. These sites would be selected,
where possible, over a wide geographical area of the study area to include a range of topographical
characteristics such as distance from ocean, etc.

In this step, the Principal Permit’tee should perform a site survey of ground conditions. For each of the eight
(8) locations identified for each category, the Principal Permittee will collect information, to the extent such

available, including: type of roof connections, type of drainage, age of development, housinginformationis
density, type of landscaping, condition of pavement, soils, and existing storm water control practices.

These are simple field surveys that can be completed by a team of two people at the rate of about 5-6
(maximum) locations a day, depending on navigation problems, traffic delays, and the proximity of the sites.
Several photographs should be made of each site and archived with the field sheets for future reference.

In this step, currently available and usable aerial photographs taken in the past five years are used to
measure the percent impervious area associated with rooftops, streets, driveways, sidewalks, parking areas,
storage areas, decks and sheds, swimming pools, alleyways, and other paved areas. Photographic prints
for each of the homogeneous neighboj’hoods examined on the ground in step 2 are needed. The actual
measurements require about an hour per site.
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In this step, the Principal Permitlee wil! compile the information collected in the previous steps and use it
to determine which land use categories should be monitored. This refinement step will result in a final list
of categones to be examined, based on the actual measured values.

Some of the sites selected for field measurement may actually belong in another category and would be
reassigned to that category before the data were evaluated In addition, development characteristics and
areas of important elements may indicate greater variability within an initial category than between other
categories in the same land use. If tflere is no other reason to suspect differences that would affect
drainage quality or quantity, these areas could be combined to reduce the total number of individual land
use categories used in subsequent evaluations.

On the basis of Step 2 and Step 3, the Principal Permit’tee will measure the percent of directly connected
impervious area for each of the eight neighborhoods surveyed. The Principal Permittee will then compare
the percent of impervious area using simple non-parametric statistics to see how differences within a single
land use category compare with differences between land use categories. Based on this analysis, the
Principal Permittee will aggregate or subdivide land use categories as appropriate. Subdivisions of land
use categories shall correspond to those in the SCAG database.

Next, the Principa! Permit’tee will rank ~ ,e selected land use categories according to their predominance
and pollutant generation. As part of its analysis, the Principal Permittee will perform a marginal cost/benefit
analysis as to which land use categories should be monitored.

For each land use category the following will be estimated based on existing data: drainage area, runoff
quantity and an EMC value for each or four indicator pollutants (preliminarily, copper, pyrene, total
suspended solids and diazinon). The product of runoff quantity and EMC is the estimated total annual
pollutant loading associated with each land use category and indicator pollutant. These sums are then
ranked, from the largest to the lowest, and an accumulated percentage contribution is then produced for
each pollutant. These accumulated percentage values are plotted against the number of land use
categories. The graph will be relatively steep initially and then level off as it approaches 100%. A marginal
cost-benefit analysis can then be used to select the number of land uses that should be monitored, which
will take into account all four of the indicator pollutants.

The list of County-wide land use categories to be evaluated in Step 5 will be reviewed for each of the six
watersheds in the Permit area. If there is a land use category in an individual watershed which may be
feasibly monitored and is in the top five land uses in terms of total area in the watershed and is otherwise
an important contributor of constituents of concern, but which would not be monitored based on the County-
wide marginal cost-benefit analysis, up to two such land uses shall be monitored after the first year of the
monitonng program, subject to the station event cap.

The Principal Permit’tee wil! take the top ranked land uses and if the total number of categories exceed ten,
select ten monitonng sites for monitonng the first year. All of the remaining top-ranked land uses will need
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to be monitored in future years, subject to the station event cap~ In selecting those sites for initial
monitoring, the Principal Permit~ee should look for homogeneous areas that are self-contained in a drainage
area. In addition, monitoring locations will need to be selected along storm drains that are able to
accommodate the sampting equipment, have sampling accass, no safety problems, etc.

i gst~o7 .

Next, the monitoring stations are installed. The monitoring equipment will include automatic water sampler~
and, if surcharging flow problems are anticipated, flow sensors measuring velocity and depth of flow. The
samples collected at the automatic samplers should all be flow-weighted composites, requiring only one
sample to be analyzed per event at each monitoring station. Each sampler site will need to be visited
penodically to ensure that everything is ready to sample.

The Principal Permit’tee will continue down the list of priority land use categories and install additional
monitoring stations in subsequent years. At some point, the marginal benefit from monitoring an additional
land use category will not be sufficient to justify the cost, as determined from the marginal cost-benefit ~,~- ¯
analysis in step 5, and no additional sites will need to be installed. The land use sampling program will
end when sufficient storms have been sampled to obtain the desired error level in the EMC values for the

¯ ~

constituents of concern.

,__-,
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ATTACHMENT C-2                                         0

SCAG LAND USE CL.~SSIFICATIONS

1. Single Family Residential 24. Mixed Urban
High Density 25. Under Construction
Low Density 26. Golf Courses

2. Multi-Family Residential 27. Local Parks and Recreation
3. Mobile Homes and Trailer Parks 29. Regional Parks and Recreation
4. Mixed Residential ’,.9 Cemeteries
5. Rural Residential 30. Wildlife Preserves and Sanctuaries
6. General Office Use 31. Specimen Gardens and Arboreta
7. Retail Stores and Commercial 32. Beach Parks

Services 33. Other Open Space and Recreation
8. Other Commercial 34. Urban Vacant
9. Public Facilities 35, Irrigated Cropland and Improved
10. Special Use Facilities Pasture Land
11. Educational Institutions 36. Non-Irrigated Cropland and
12. Military Installations Improved Pasture Land
13. Light Industrial 37. Orchards and Vineyards
14. Heavy Industrial 38. Nurseries
15. (Mineral) Extraction 39. Dairy and Intensive Livestock, and
16. Wholesaling and Warehousing Associated Facilities
17. Transportation 40. Poultry Operations
18. Communication Facilities 41. Other Agriculture
19. Utility Facilities 42. Horse Ranches
20. Maintenance Yards 43 Vacant Undifferentiated
21. Mixed Transportation 44. Abandoned Orchards and Vineyards
22. Mixed Transportation and Utility 45. Vacant with Limited Improvements
23. Mixed Commercial and Industrial
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ATFACHMENT C-3

LIST OF CONSTITUENTS IN MONITORING PROGRAM
AND ASSOCIATED DETECTION LIMITS

Conventional Pollutants (mglL)

Oil and Grease 413.2 1
Total Phenols 420.1 0.1
Cyanide 335.2 0.01
pH 150.1 0- 14
Temperature None
Dissolved Oxygen ~ Sensitivity to 5

Bacteria

Total Coliform 9221B <20mpn/100ml
Fecal Coliform 9221B <20mprdl00ml
Fecal Streptococcus 9221B <20mpn/100ml

General (rag/L)

Dissolved Phosphorus 300 0.05
Total Phosphorus 300 0.05
Turbidity 180.1 0.1NTU
Total Suspended Solids 160.2 2
Total Dissolved Solids 160.1 2
Volatile Suspended Solids 160.4 2
Total Organic Carbon 415.1 1
Total Petroleum Hydrocarbon 418.1 1
Biochemical Oxygen Demand 405.1 2
Chemical Oxygen Demand 410.4 20-900
Total Ammonia-Nitrogen 350.2 0.1
Total Kjeldahl Nitrogen 351.2 0.1
Nitrate-Nitrite 4110 0.1
Alkalinity 310.1 2
Specific Conductance 120.1 lumho/cm
Total Hardness 130.2 2
M BAS 425.1 <0.5
Chloride 4110 2
Fluoride 4110 0.1
Sulfate 4110 2

C-ll July 15, 1996

R0028740



Los Angeles County Municipal Storm Water Permit 17"
Order No. 96-054 CAS614001 ,~. V

V

Metals (Total and Soluble) (pg/L)

AJuminum 202.1 100 ! g
Antimony 204.2 10
Arsenic 206.2 10
Barium 208.2 100
Beryllium 210.2 5
Boron 212.3 250
Cadmium 213.2 10
Calcium 215.2 200
Chromium 218.2 10
Copper 219.2 10
Hex. Chromium 7196 <10
Iron 236.2 100
Lead 239.2 10
Magnesium 242.1 200
Manganese 243.2 30
Mercury 245.1 1
Nickel 249.2 10
Potassium 258.1 100
Selenium 270.2 5
Silver 272.2 10
Sodium 273.1 50
Thallium 279.2 10
Zinc 289.2 50

Semivolatile Organic Compounds (pg/L)

Acids 8250

Benzoic Acid 8250 <5
Benzyl Alcohol 8250 <5
2-Chlorophenol 8250 <2
2, 4.Dichlorophenol 8250 <2 a
2, 6-Dichlorophenol 8250 <2
4-Dimetylphenol 8250 <2
4, 6-Dinitro-2-met~lphenol 8250 <3
2,4-Dinitrophenol 8250 <3
2-Methylphenol 8250 <3
4-Methylphenol 8250 <3
2-Nitrophenol 8250 <3
4-Nitrophenol 8250 <3
4-Chloro-3-methylphenol 8250 <3
Pentachlorophenol 8250 <2
Phenol 8250 <1
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Acids (continued) 8250 (pg/L)

2,3,4,6-Tetrachlorophenol 8250 <1
2,4,5-Trichlorophenol 8250 <1
2,4,6-Trichlorophenol 8250 < 1

Base/Neutral 8250

Acenapthene 8250 <0.5
Acenapthylene 8250 <0.5
Acetophenone- 8250 <3
Aniline 8250 <3
Anthracene 8250 <0.5
4-Aminobiphenyl 8250 <3
Benzidine 8250 <3
Benzo(a)anthracene 8250 <1
4-Chloroaniline 8250 <1
1-Chloronapthalene 8250 <1
p-Dimethylarninoazobenzene 8250 <3
7,12-Dimethylbenz(a)-anthracene 8250 <1
a-,a-Dimethylphenethylamine 8250 <3
Benzo(a)pyrene 8250 <1
Benzo(b)flouranthene 8250 <1
Benzo(k)flouranthene 8250 <1
Chlordane 8250 <1
Bis(2-chloroethoxy)methane 8250 <1
Bis(2-chlorisopropyl)ether 8250 <1
Bis(2-chloroethyl)ether 8250 <1
Bis(2-ethylhexyl)phtalate 8250 <3
4-Bromophenyl phenyl ether 8250 <1
Butyl benzyl phthalate 8250 <3
2-Chloronapthalene 8250 <1
4-Chlorophenyl phenyl ether 8250 <1
Chrysene 8250 <1
Dibenz(a,j)acridine 8250 <3
Dibenz(a,h)anthracene 8250 <1
1, 3-Dichlorobenzene 8250 <0,5
1, 4-Dichlorobenzene 8250 <0.5
1, 2-Dichlorobenzene 8250 <0.5
3, 3-Dichlorobenzidine 8250 <3
Diethylphthalate 8250 <0.5
Dimethylphthalate 8250 <0.5
Di-n-butylphthalate 8250 <3
2,4-Dinitrotoluene 8250 <0.5
2, 6-Dinitrotoluene 8250 <0.5
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Base/Neutral (continued) 8250 (pg/L)

Diphenylamine 8250 <3
1, 2-Diphenylhy;drazine 8250 <3
Di-n-octylphtalate 8250 <3
Ethyl methanesulfonate 8250 <3
Fluoranthene 8250 <1
Fluorene 8250 <1
Hexachlorobenzene 8250 <0.5
Hexachlorobutadiene 8250 < 1
Hexachlorocyclopentadiene 8250 <3
Hexachloroethane 8250 <1
Indeno(1, 2, 3-cd)pyrane 8250 <1
Isophorone 8250 <0.5
3-Methylcholanthrene 8250 <3
Methyl methanesulfonate 8250 <3
Napthalene 8250 <0.5
1-Napthylamine 8250 <3
2-Napthylamine 8250 <3
2-Nitroaniline 8250 <3
3-Nitroaniline 8250 <3
4-Nitroaniline 8250 <3
Nitrobenzene 8250 <0.5
N-Nitroso-di-n-butylamine 8250 <3
N-Nitrosodimethylamine 8250 <3
N-Nitrosodiphenylamine 8250 <3
N-Nitroso-di-N-propylamine 8250 <1
N-Nitrosopipericline 8250 <3
Pentachlorobenzene 8250 <3
Phenacitin 8250 <3
Phenanthrene 8250 <0.5
2-Picoline 8250 <3
Pronamide 8250 <5
Pyrene 8250 <0.5
5-Tetrachlorobenzene 8250 <3
1, 2, 4,.Trichlorobenzene 8250 <0.5

Pesticides 608 pg/L

Alddn 608 0.05
alpha-BHC 608 0.05
beta-BHC 608 0.05
delta-BHC 608 0.05
gamma.BHC (Lindane) 608 005
Carbofuran 531.1 <5

C-14 July 15, 1996

R0028743



Los Angeles County Municipal Storm Water Permit
Order No. 96-054

Pesticides (continued) 8250 (pg/L)

(. hlordane 608 0.05
4, 4’-DDD 608 <0.1
4, 4’-DDE 608 <0.1
4, 4’-DDT 608 <0.1
Benzaton 515.1 <2
Dieldrin 608 <0.1
Endosulfan I 608 <0.1
Endosulfan II 608 <0.1
Endosulfan sulfate 608 <0.1
En’~rin 608 <0.1
Er|drin aldehyde 608 <0.1
P~lyphosate 547 <.5
Heptachlor 608 0.05
Heptachlor epoxide 608 0.05
MethoxTchlor 608 <0.5
Toxaphene 608 <1.0
~.,4-D 515.1 <.02
2,4,5-TP-SILVEX 515.1 <0.2

Polychlorinated Biphenyls 608 (pgll)

Aroclor-1016 608 ~ <1
Aroclor-1221 608 <1
Aroclor-1232 608 <1
Aroclor-1242 608 <1
Aroclor-1248 608 <1
Aroclor-1254 608 <1
Aroclor-1260 608 < 1

Herbicides (tJg/L)

*Diazinon
°Chlorpyrifos
"Diuron
"Malathion
"Prometryn 507
*Atrazine 50~
Simazine 507 <2
"Cyanazine 507
Molinate 507 <.01
Thiobencarb 507 <. 1

" Method or Detection Limits to be deten~ined
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Volatile Organic Compounds (VOCs) 8240A (pg/L)

Acetonitrile 8240A 10.0
Acrolein 8240A 10.0
Acrylonitrile 8240A 0.5
Benzene 8240A 0.5
Bromoform 8240A 0.5
2-Butanone 8240A 10.0
Carbon Disulfide 8240A 10.0
Carbon Tetrachloride 8240A 0.5
Chlorobenzene 8240A 0.5
Chlorodibronmethane 8240A 05
Chloroethane 8240A 0.5
2-Chloroethyl vinyl ether 8240A 1.0
Chloroform 8240A 0.5
Dibromomethane 8240A 0.5
1,2-Dibromo-3Chloropropane 8240A <.01
1, 4-Dichloro-2-butene 8240A 10.0
Dichlorobromomethane 8240A 0.5
Dichlorodifluoromethane 8240A 0.5
1, 1-Dichloroethane 8240A 0.5
1, 2-Dichloroethane 8240A 0.5
1, 1-Dichloroethene 8240A 0.5
trans-1, 2-Dichloroethene 8240A 0.5
1, 2-Dichloropropane 8240A 0.5
cis-1, 3-Dichloropropene 840A 0.5
trans-1, 3-Dichtoropropene 8240A 0.5
Ethanol 8240A 10.0
Ethylbenzene 8240A 1.0
Ethylene Dibromide 8240A <.01
Ethylene Oxide 8240A 10.0
Ethyl Metcrylate 8240A 0.5
2-Hexanone 8240A 5.0
Iodomethane 8240A 0.5
Methyl Bromide 8240A 5.0
Methyl Chloride 8240A 5,0
Methylene Chloride 8240A 1.0
4.Methyl-2-pentanone 8240A 5.0
Styrene 8240A 0.5
I, I, 2.2oTetrachloroethane 8240A 0.5
Tetrachloroethane 8240 0.5
Toluene 8240A 1.0
Trichloroftuoromethane 8240A 1.0
1, 2,3-Tricnloropropane 824(3A 0.5
Trichloroethene 8240A 0.5
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V

VOCs (continued) 8240A (pg/L)

1, 1, J-Trichloruethane 8240A 1.0
1, 1,2-Thchloroethane 8240A 1.0
1,1,2-Trichloro-
1,2,2 triflluomethane 8240A <.5
Vinyl acetate 8240A 5.0
Vinyl chloride 8240A 0.5
Xylene (Total) 8240A 0.5

U
n
u

n
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ATTACHMENT C-4
O

CRITICAL SOURCE/BMP MONITORING

Selection of Initial Critical Sources to be Studied: The selection of initial cdtical sources will be made using
the following steps:

Step 1: The Principal Permittee first will develop an initial list of candidate critical sources, including
industrial and commercial sources that are regulated under the state’s General Permit and those which are               ,,~
not.

Step 2: The Principal Permittee next will develop a list of criteria for prioritizing the candidate ¢ril~cal
sources developed pursuant to Step 1, including the following: number and/or total area associated
each critical source; runoff pollutants associated with each source; the impact of non stormwater discharges
associated with each source; whether or not the source is regulated under the General Permit; and, e~se
of implementation of monitoring and BMPs.

Step 3: The Principal Permittee next will prioritize the candidate critical sources based on the selecbon r ~ ’
criteria develop under Step 2..

Step 4: The Principal Permittee next will conduct a literature review and contact other state municipal
stormwater programs to identify what critical sources have been (or are planned in the next five years) to
be studied elsewhere Where studies have been conducted or are planned to be conducted elsewhere,
such studies will be reviewed to assess whether the hydrologic conditions in the study area are
representative of those in Los Angeles County, the quality of the study, and any conclusions from studies
already conducted. This evaluation will be coordinated with the State Stormwater Quality Task Force.

Step 5: The Principal Permitlee next will take the list developed in Step 3 and refine and finalize it based
upon the review conducted pursuant to Step 4,

Selection of Additional Critical Sources/BMPs: The selection of additional critical sources or BMPs for
monitoring following the third rainy season from the adoption of this Order will follow the steps noted above,
except that BMPs be evaluated in addition to critical sources.
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A’Fi’ACHMENT C-5

RECEIVING WATERS STUDY

A receiving waters study will be a joint effort among the University of Southern California, the University
of California at Santa Barbara and the Southern California Coastal Water Research Project ("SCCWRP").
In addition, the study will be done in cooperation with an ongoing toxicity study by investigators at UCLA.
Co-funding, either direct or in terms of vessel support, will be provided by the federal government through
the Sea Grant program, and by the City of Los Angeles through SCCWRP. It must be noted that while the
Pnncipal Permittee is committed to funding a receiving waters study, the scope of that study will be affected
by the availability of non-Principal Permittee funding sources, as discussed below. The Principal
Permittee°s commitment is limited to the provision of funds.

A. Outline of Study: The receiving waters study includes a plume study to determine the dispersion
of stormwater runo~ and associated sediment, a study of the benthic environment near two
principal storm drains, Malibu and Bal!ona Creeks, and an assessment of the toxicity of storm drain
waters and affected sediments near Malibu and Ballona Creeks. The plume study will be carded
out by the USC Sea Grant program. The benthic and toxicity studies will be carried out by
SCCVVRP. All of these studies will be carried out over two storm seasons, with the third year used
for analysis of the data obtained in the previous years. If it is the consensus of the project
scientists that a th~ ,:1 year of research is appropriate for the benthic and toxicity studies, such study

¯ shall be carried out. Each element of these studies is outlined below.

~.; 1. Plume’Study: The plume study will be conducted over two storm seasons to, at a
minimum, accomplish the following:

¯ Map the spatial and temporal structure of the runoff plumes from Ballona and
Malibu Creeks as they flow into Santa Monica Bay following strong winter storms.

¯ Examine the interaction between the runoff plume and ocean processes as they
affect the advection, dispersion, and mixing of the plume.

¯ Evaluate the impact of storm runoff plumes on beneficial uses of the coastal
ocean.

¯ Characterize the optical properties of the suspended particulate matedal ("SPM")
and dissolved organic material ("DOM") associated with runoff sources.

¯ Examine the effects of DOM and SPM on the water column optics and the
distribution of nutrient c~ncentrations, as the same may affect phytoplankton
productivity.

¯ Assist in establishing appropriate locations for benthic study stations.
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2. Benthic Study: The benthic study will measure the following parameters:

¯ Water quality (dissolved ox3,gen, salinity, density, temperature, light transmissivity
and pH). g

¯ Sediment grain size, sediment organic concentrations and sediment contaminant
concentrations.

¯ The structure of the benthic invertebrate community.

The benthic study will employ the same methods used in studies of dry weather impacts
in river discharge areas carried out by SCCWRP in 1994 and 1995 in the entire Southern
California Bight.

3. Toxicity Study: The toxicity study will involve the following proposed annual elements:
Water Column Toxicity

¯ 30 sea urchin fertilization bioassays taken during two storm and one dry weather ~.
event off each of Ballona and Malibu Creeks (including reference sites). |                       . .~ o

¯ 3 Phase I TIE tests on up to 3 samples showing toxicity in the sea urchin
fertilization bioassays

Sediment Toxicity

¯ Amphipod survival bioassays of sediment samples from 10 stations (including
reference sites) will be taken 2 times (1 storm and 1 dry weather period) in Year

¯ Amphip~d survival bioassays of sediment samples from 10 stations (including
reference sites) will be taken 2 times (1 storm and 1 dry weather period) in Year

¯ Sea urchin growth bioassays will be conducted for chronic toxicity in sediment D-’~
samples from 6 stations, plus 1 reference site, with the locations to be determined
by project scientists based on existing data and best scientific judgment.
Biological effects only (survival, growth, sediment avoidance) will be measured for J
all sites in Year 2.                                                                ~_~

¯ Chemical analysis of sea urchin growth test tissue samples (gonad) will be
conducted for organics and metals. Duplicate samples from 4 stations (including
one reference) will be analyzed in Year 2.

¯ Phase I TIE tests using sea urchin fertilization of interstitial water from up tO 4
stations identified to be toxic in amphipod survival bioassays (4 samples total) will
be conducted in Year 2.

¯ Additional interstitial water testing intended to coordinate with the UCLA study
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noted below may also be carried out.

B. Project Flexibility: The exact parameters of Year 2 (and Year 3, if necessa~) testing will
be determined through a review by the project scientists of the results of Year 1 and Year
2 testing Thus, the steps outlined above may be modified following the reviews.

C. Coordination with UCLA Toxicity Study: UCLA researchers are involved in an ongoing
Santa Monica Bay Resto-ation Project study of the toxicity of stormwater runoff in Ballona
and Malibu Creeks. The receiving waters study shall be coordinated, to the extent
possible, with the UCLA study to maximize the utility of information obtained by both
studies.

D. Los Angeles and San Gabriel River Study: In addition, the Principal Permittee will take a
total of three (two storm wee’~er and one dry weather) water samples taken at each of the
Los Angeles and San Ga~’iel River mass emission stations during each of the first two
years that those stations =~re monitored. The samples will be analyzed using the sea
urchin fertilization bioassay, with the bioassay costs not to exceed $3,600.
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A13"ACHMENT D

GLOSSARY OF TERMS

40 CFR: Title 40 of the Code of Federal Regulations, which is the codification of the general and
permanent rules published in the Federal Register by the executive departments and agencies of the
federal government.

Adve~e Impact: A detrimental effect upon water quality or beneficial uses caused by a discharge or
loading of a pollutant or pollutants. See also "Impact".

Authorized Discharge: Any discharge that is authorized pursuant to an NPDES permit or meet~ the
conditions set forth in this Order.

Basin Plan: Refers to the Water Quality Control Plan, Los Angeles Region, Basin Plan for the Coastal
Watersheds of Los Angeles and Ventura Counties, adopted by the Regional Board on June 13, 1994 and
subsequent amendments.

Beneficial Uses: Existing or potential uses of receiving waters in the permit area as designated by the
Regional Board in the Basin Plan.

BATIBCT Criteria: Treatment-based standards for reducing the discharge of pollutants, as defined in 40
CFR subchapter N, for specific categories of industrial facilities subject to storm water effluent lirfiitations
guidelines, new source performance standards, or toxic pollutant effluent standards. Effluent limitations
have been defined in 40 CFR for the reduction of toxic pollutants using Best Available Technology
Economically Achievable (BAT) and for the reduction of conventional pollutants using Best Conventional
Pollutant Control Technology (BCT).

BMP: See Best Management Practice

Best Management Practice (BMP): Activities, practices, facilities, and/or procedures that when
implemented to their maximum efficiency will prevent or reduce pollutants in discharges. Examples of
BMPs may include public education and outreach, proper planning of development projects, proper clean
out of catch basin inlets, and proper sludge or waste handling and disposal, among others.

Bloaccumulate: The build up of a substance in the tissues of an organism to a higher concentration than
in the surrounding environment, generally as a result of the organism’s ingestion and internal storage of
the substance over time.

Biostlmulatory: An agent, action, or condition that arouses, elicits or accelerates physiological or organic
activity. For example, the introduction of excessive nutnents to an aquatic system has a biostimulatory
effect which manifests itself as excessive growth of algae in the aquatic systems. As the algae
decomposes, dissolved oxygen in the water column is depleted, potentially leading to excessively low
dissolved oxygen levels which can lead to suffocation of aquatic life, i.e., fish kills.

CFR: See Code of Federal Regulations.
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CRWQCB: The California Regional Water Quality Control Board, Los Angeles Region. See also Regional
Board.

CSWMP: See Countywide Storm Water Management Plan

California Storm Water Best Management Practice Handbooks: The technical manuals prepared under
direction of the Storm Water Quality Task Force, representing California members of the American Public
Works Association (APWA). Comprising three volur~’~ s--Municipal, Industrial, and Construction--they
provide guidance for selecting BMPs to reduce pollutants in storm water discharges. These manuals are
currently available from Blue Pdnt Service, 1700 Jefferson Street, Oakland, CA 94612, (510) 444.~771 or
Fax (510) 444-1262.

Clean Water Act (CWA): The Federal Water Pollution Control Act enacted in 1972 by Public Law 92-500
and amended by the Water Quality Act of 1987. The Clean ,Nater Act prohibits the discharge of pollutants
to Waters of the United States unless said discharge is in accordance with an NPDES permit. The 1987
amendments include guidelines for regulating municipal, ir0,,lustrial, and construction storm water discharges
under the NPDES program.

Code of Federal Regulations: A codification of the general and permanent rules published in the Federal
Register by the Executive departments and agencies of the Federal Government.

Construction Activity: Clearing, grading, or excavz~,on that results in soil disturbance. Construction
activity does not include routine maintenance to maintain original line and grade, hydraulic capacity, or
original purpose of the facility, nor does it include emer;]ency construction activities required to immediately
protect public health and safety.

Control: To minimize, reduce or eliminate by technological, legal, contractual or other means, the discharge
of pollutants from an activity or activities.

Countywide Storm Water Management Plan (CSWMP): A single comprehensive plan for implementation
of the requirements of this Order that are applicable to all Permit’tees and all Watershed Management
Areas. The CSWMP is a storm water management implementation plan for the entire drainage area within
the jurisdiction of the Permittees under this Order. The Countywide Storm Water Management Plan will
be developed as a single document by the Principal Permit’tee, with assistance and participation from the
Permittees, according to the schedule prescribed in the permit. The CSWMP shall be used as a tool to
develop a watershed specific Watershed Management Area Plan (VVMAP).

Dechloflnated Swimming Pool Discharges: Means swimming pool discharges which have no measurable
chlorine and do not contain any detergents, wastes, or additional chemicals not typically found in swimming
pool water. The term swimming pool discharges does not include swimming pool filter backwash.

Discharge: Any release, spill, leak, pump, flow, escape, dumping, or disposal of any liquid, semi-solid or
solid substance.

Disposal: Affirmative act in the placement of wastes or other materials to be thrown out or thrown away.

Disturbed Area: Means that area altered as a result of cleanng, grading, and/or excavation of earth.
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Do-it-youmelfers: Means any person or persons who repair or maintain their own vehicle(s) and/or
home(s).

Effectively Prohibit: Means prohibit through legal authority or control through requirements, conditions,
or other limitation. Control may include best management practices.

Effectiveness: A direct or indirect measure or indicator of how well a program, plan, or best management
practice achieves its intended purpose. Measures or indicators of effectiveness include, but are not limited
to, detailed accounting of program accomplishments, funds expended, staff hours utilized, field surveys,
amount of pollutants reduced, biosurveys, and quantitative data from water quality and sediment sampling.

Erosion: The wearing away of land surface primarily by wind or water. Erosion occurs naturally as a
result of weather or runoff but can be intensified by clearing, grading, or excavation of the land surface.

Executive Advisory Committee (EAC): A committee composed of representatives of the County of Los
Angeles, the City of Los Angeles, and the six Watershed Management Areas.

Executive Officer: The Executive Officer of the California Regional Water Quality Control Board, Los
Angeles Region, or an authorized representative.

Food Distribution Industry: Establishments primarily engaged in the warehousing and storage of
perishable goods under refrigeration described by SIC 4222, and establishments primarily engaged in retail
selling of food for home preparation and consumption described by SIC Major Group 54.

Food Service Industry: Establishments primarily engaged in the retail sale of prepared food and drinks
for on-premise consumption or immediate consumption described by SIC 5812

GCASP: See General Construction Activity Storm Water Discharge Permit.

GIASP: See General Industrial Activity Storm Water Discharge Permit.

General Construction Activity Storm Water Discharge Permit (GCASP). The NPDES permit adopted
by the State Water Resources Control Board which authorizes the discharge of storm water under certain
conditions.

General Industrial Activity Storm Water Discharge Permit (GIASP). The NPDES permit adopted by
the State Water Resources Control Board which autho~es the discharge of storm water under certain
conditions.

Good Housekeeping Practice: A common practice related to the storage, use, or cleanup of materials,
performed in a manner that minimizes the discharge of pollutants. Examples include purchasing only the
quantity of materials to be used at a given time, use of alternative and less harmful products, cleaning up
spills and leaks, and storing materials in a manner that will contain any leaks or spills.

Hazardous Material: Any material defined as hazardous by Chapter 6.95 of the California Health and
Safety Code.

Hazardous Substance: Any substance designated pursuant to 40 CFR 302. This also includes unlisted
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hazardous substances which is a solid waste, as defined in 40 CFR 261.2, which is not excluded from
regulation as a h~zardous waste under 40 CFR 261.4(b), is a hazardous substance under section 101(14)
of the CWA if it exhibits any of the characteristics identified in 40 CFR 261.20 through 261.24.
Examples of hazardous substances include any substance or chemical nroduct for which one or more of
the following applies:

=A matedal safety data sheet (MSDS) is required
=The substance is listed as radioactive by the Nuclear Regulatory Cc.,Imission
"The substance is listed as hazardous by the U.S. Department of Transportation
"The material is listed in Labor Code §6382(b).

Hazardous Waste: Means a ’Hazardous Substance’ or ’Hazardous Material’ which is to be discharged,
discarded, recycled, or processed.

IPM: See Integrated Pest ManagemenL

,licit Connection: Any human-made conveyance that is connected to the storm drain system without a
permit, excluding roof-drains and other similar type connections. Examples include channels, pipelines,
conduits, inlets, or outlets that are connected directly to the storm drain system.

Illicit Discharge: Any discharge to the storm drain system that is pr~, ~ibited under local, state or federal
statutes, ordinances, codes or regulations. This includes all non-storm water discharges except discharges
pursuant to an NPDES permit and discharges that are exempted or conditionally exempted in accordance
with Section II of this Order.

Illicit Disposal: Any disposal, either intentionally or unintentionally, o~" material(s) or waste(s) that can
pollute storm water or urban runoff.

Impact: Any actual or potential effect caused either directly or indirectly by the discharge of pollutants.

Impervious Surface: Surface that prevents or significantly reduces the entry of water into the underlying
soil, resulting in runoff from the surface in greater quantities and/or at an increased rate when compared
to natural conditions prior to development. Examples of places that commonly exhibit impervious surfaces
include parking lots, driveways, roadways, storage areas, and rooftops. The imperviousness of these areas
commonly results from paving, compacted gravel, compacted earth, and oiled earth.

In Consultation With: Means that the Pnncipal Permit’tee and Permit’tees work cooperatively towards the
development of programs.

Industrial Activity: The term "industrial activity" is defined in 40 CFR 12226(b)(14) and refers to 11
categories of activities required to obtain a National Pollutant Discharge Elimination System (NPDES) permit
for storm water discharges associated with "industrial activity" as required by 40 CFR 122.26(c). See
Phase I Facilities.

Industrlal,’Commerclal Facility: Any facil~ invoked and,~or used in either the production, manufacture,
storage, transportations, di,,[ribution, exchange or sale of goods and/or commodities, and any facility involved
and/or used in pr~vi~jing professional and non-professional services. This category of facility includes, but
is net lira=ted to, any fac~l=ty defined by the Standard Industrial Classifications (SIC). Facility ownership
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(federal, state, municipal, private) and profit motive of the facility are not factors in this definition.

Integrated Pest Management (IPM): Pest management practice that considers the whole ecosystem
when determining potential pest control strategies. IPM emphasizes use of a hierarchy of controls, with
a preference for mechanical controls (e.g., mowing) and biological controls (e.g., beneficial insects,
pheromones) before chemical controls (e.g., pesticides).

Jurisdiction: Means the geographic area within the Perm~ee’s boundaries that are required under this
Order to be under the Permittee’s regulatory control. The term is not intended to include facilities which
the Permittee is preempted or otherwise precluded from regulating, such as federal and state facilities,
school districts, and similar governmental (non-municipally owned or operated) entities.

Legal Authority: The ability of a Permittee to impose and enforce statutes, ordinances, and regulations
to require control of pollutant sources and regulate the discharge of pollutants to the storm drain system,
and to enter into interagency agreements, contracts, and memorandums of understanding. These powers
are granted to the Permittees by the Constitution of the State of California and the General Laws of the
State (for General Law Cities/Counties) or individual constitutions (for Charter Cities/Counties). These
powers are promulgated by the Permittee through their municipal codes, ordinances, and statutes duly
adopted by their governing body.

Ms4: see Municipal Separate Storm Sewer System

Maximum Extent Practicable (MEP): The standard for implementation of storm water management
programs to reduce pollutants in storm water. MEP refers to storm water management programs taken as
a whole. It is the maximum extent possible taking into account equitable consideration and competing facts,
including, but not limited to; the gravity of the problem, public health risk, societal concern, environmental
benefits, pollutant removal effectiveness, regulatory compliance, public acceptance, implementability, cost
and technical feasibility. Section 402(p)(3)(B)(iii) of the Clean Water Act requires that municipal permits
"...shal! require controls to reduce the discharge of pollutants to the maximum extent practicable, including
management practices, control techniques and system, design and engineering methods, and such other
provisions as the Administrator or the State determines appropriate for the control of such pollutants.

Municipal Separate Storm Sewer System (MS4): See Storm Drain System.

NPDES: See National Pollutant Discharge Elimination System

National Pollutant Discharge Elimination System: A permit issued by the USEPA, SWRCB, or
CRWQCB pursuant to the Clean Water Act that authorizes discharges to waters of the United States and
requires the reduction of pollutants in the discharge.

Non-Storm Water Discharge: Any discharge to a municipal storm drain system that is not composed
entirely of storm water.

Notice of Intent to Meet and Confer (NIMC): A letter sent to a Permittee or Permittees by the Regional
Board Executive Officer as an invitation to discuss the implementation of requirements under thi~ Order and
is made when it is suspected that a Permittee or Permit’tees has/have an insufficient program~oased upon
performance and subm=ttals made under this Order. The NIMC is a part of the Administrative Review
section of th=s Order and provides an opportunity for the Permittee(s) to meet with Regional Board staff to
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clarify any potential misunderstandings prior to, or in lieu of the Regional .Board taking enforcement action
for "non-compliance".

Anything which meets all of the following requirements: (1) is injurious to h,.,alth, or is indecent I.Nuisance:
or offensive to the senses, or an obstruction to the free use of property, so as to interfere with the
comfortable enjoyment of life or. property; (2) affects at the same time an entire community or
neighborhood, or any considerable number of persons, although the extent of the annoyance or damage
inflicted upon individuals may be unequal; (3) occurs during, or as a result of, the treatment or disposal of
wastes.

Permittee(s): Any agency named in the NPDES storm water permit as being responsible for permit
conditions within its jurisdiction. Permittees to the NPDES storm water permit presently include the County
of Los Angeles and the cities of Agoura Hills, Alhambra, Arcadia, Artesia, Azusa, B,"ldwin Park, Bell,
Bellflower, Bell Gardens, Beverly Hills, Bradbury, Burbank, Calabasas, Carson, C~.rritos, Claremont,
Commerce, Compton, Covina, Cudahy, Culver City, Diamond Bar, Downey, Duarte, El ",/Ionte, El Segundo,
Gardens, Glendale, Glendora, Hawaiian Gardens, Hawthorne, Hermosa Beach, Hidden Hills, Huntington
Park, Industry, Inglewood, Irwindale, La Canada Flintridge, La Habra Heights, Lakewood, La Mirada, La
Puente, La Verne, Lawndale, Lomita, Long Beach, Los Angeles, Lynwood, Malibu, Manhattan Beach,            ~
Maywood, Monrovia, Montebello, Monterey Park, Norwalk, Palos Verdes Estates, Paramount, Pasadena,
Pico Rivers, Pomona, Rancho Palos Verdes, Redondo Beach, Rolling Hills, Rolling Hills Estates,,~
Rosemead, San Dimas, San Femando, San Gabriel, San Marino, Santa Clarita, Sa,,a Fe Springs, Santa
Monica, Sierra Madre. Signal Hill, South El Monte, South Gate, South Pasadena, "temple City, Torrance,
Vernon, Walnut, West Covina, West Hollywood, Westlake Village, and Whittier.

Pervious: Natural or man-made surfaces that allow the entry of water into the underlying soil, resulting
in less runoff from the surface when compared to impervious surfaces. Examples of pervious surfaces
include vegetated areas, most undeveloped areas, uncompacted earth surfaces, and lattice type modular
pavements.

Phase I Facilities: This term refers to categories of facilities which are required to obtain a National
Pollutant Discharge Elimination System (NPDES) permit for storm water discharges associated with
"industrial activity" as required by 40 CFR 122.26(c). The term "industrial activity" is defined in 40 CFR
122.26(b)(14) and in general refers to 11 categories of activities. These categories include:

i. FACILITIES SUBJECT TO STORM WATER EFFLUENT LIMITATIONS GUIDELINES, NEW SOURCE PERFORMANCE
STANDARDS, OR TOXIC POLLUTANT EFFLUENT STANDARDS (40 CFR SUBCHAPTER N). Currently, categories of
facilities subject to storm water effluent limitations guideline are Cement Manufacturing (40 CFR Part 411), Feedlots (40 CFR
Part 412), FertitLzer Manufactunng (40 CFR Part 418), Petroleum Refining (40 CFR Part 419), Phosphate Manufacturing
(40 CFR Part 422), Steam Electric (4{~ CFR Part 423), Coal Mining (40 CFR Part 434), Mineral Mining and Processing (40
CFR Part 436), One Mining and Dressing (40 CFR Part 440), and Asphalt Emulsion (40 CFR Part 442). The fact sheet
accompany=ng this general parma1 contains additional information pertaining to fac~let~es subject to new source performance
standards or toxic pollutant effluent standards.

iS. MANUFACTURING FACILITIES: Standard Industrial Classifications (SICI) 24 (except 2411 and 2434). 26 (excapt 265 and
267), 28 (except 283 and 285) 29, 311.32 (except 323). 33, 3441, and 373.

OIL AND GAS/MINING FACILITIES SICs 10 through 14 incJuding active or inactive mining operations (except for areas
of coal mining operations meeting t~e defin~on o~ a reclamation area under 40 CFR 434.11(1) because of performance
bond :ssued to the facility by the appropriate Surface M~nmg Conlrol and Reclamation Act (SMCRA) authority has been
released, or except for area of non-coal mining operations which have been released horn applicable State or F~deral
mclamat=on requirements after December 17, 1990) and od and gas expiorabon, producteon, process=n0. or treatment
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operations, or transmission facilities that discharge stormwater contain*hated by contact with or that has come leto
with any ovefourden, raw matenal, intermediate products, fin~shed product,=, by products, or waste prodlJCt$ located orl~
site of such operations InactNe mining operations are mined sites that are not being actively mined, but which hive In
ioent "~able owner/operator. Inactive mining sites do not incJude sites where mining claims are being maintained pdorct
disturbances Issoogted with the e~traction, beneficiation, or processing of mined material, or sites where minimal activities
ire undertaken for the sole purpose of maintaining a mining claim

H~ ?.ARDOUS WAST~ TREATMENT, STORAGE, OR DISPOSAL FACILITIES: Includes those operating under intadm =tatul
or = general permit under Subtitle C of the Federal Resource Conservation and Recovery Act (RCRA).

v. LANDFILLS, LAND APPLICATION SITES, AND OPEN DUMPS: Sites that receive or have mceNed industrial waste ~
any of the facilities covered by this general permit, sites subject to regulation under Subtitle D of RCRA, ind litel thlt have
accepted waste from construction activities (construction activihes include any cleanng, grading, or excavation that result=
in disturbance of five acres at more).

vi. REC’~ ,3LING FACILITIES: $1Cs 5015 and 5093. These codes include metal scrap yards, battery reclaimere, salvage ylrds,
mot~r vehicle dismantler= and wreckem, and recycling facilities that are engaged in assembling, breaking up, lotting,
who,esale distribution of scrap and waste matenal such as bottles, wastepaper, textile wastes, oil waste, etc.

vii. STEAM ELECTRIC POWER GENERATING FACILITIES: Includes Iny facility that generates steam for electd¢ power
thro,Jgl~ the combustion of coal, oil, wood, etc.

~iii TRANSPORTATION FACILITIES SICs 40, 41,42 (except 4221-25), 43, 44.45, and 5171 which have vehicle maintenance
sh, ps, equipment cleaning operations, or airport deicing operations. Only those portions of the facility involved in vehicle
rr,~=ntenance (including vehicle rehabilitation, mechanical repairs, painting, fueling, and lubhcation) or other operatior~
identified herein that are associated with industnal actNity.

SEWAGE OR WASTEWATER TREATMENT WORKS Facilities used in the storage, treatment, recycling, and r~clamation
of municipal or domeshc sewage, including land dedicated to the disl~osal of sewage sludge that are located within the
con~’~es of the facility, with a design flow of one mill~on gallons per day or more, or required to have an approved
pretreatment program under 40 CFR Part 403 Not included are farm lands, domestic gardens, or lands used for sludge
management where sludge is beneficially reused and which are not physically located in the confines of the facility,
that are in compliance with Section 405 of the CWA.

xi. MANUFACTURING FACILITIES WHERE MATERIALS AR~ TO STORM WATER: SlCs 20. 21, 22, 23. 2434,
25, 265, 267, 27, 283, 285, 30, 31 (except 3441), 35. 36, 37 (except 373). 38, 39, and 4221-4225.

Note: Category x, Construction activi~, is covered by l separate general bem~it.

Pollutant: Those "pollutants" defined in Section 502(6) of the federal Clean Water Act (33
U.S.C.§1362(6)), or incorporated into California Water Code §13373. Examples of pollutants include, but
are not limited to the following:

=Commercial and industrial waste (such as fuels, solvents, detergents, plastic pellets, hazardous
substances, fertilizers, pesticides, slag, ash, and sludge);

=Metals such as cadmium, lead, zinc, copper, silver, nickel, chromium, and non-metals such as phosphorus
and arsenic;

1Petroleum hydrocarbons (such as fuels, lubricants, surfactants, waste oils, solvents, coolants, and
grease);

=Excessive eroded soils, sediment, and particulate materials in amounts which may adversely affect the
beneficial use of the receiving waters, flora or fauna of the State;

D-7 July 15, 1996
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Los Angeles County Municipal Storm Water Permit
Orcler No. 96-054 CAS614001

=Animal wastes (such as discharge from confinement facilities, kennels, pens, recreational facilities,
stables, and show facilities);

’=Substances having characteristics such as pH less than 6 or greater than 9, or unusual coloration or
turbidity, or excessive levels of fecal coliform, or fecal streptococcus, or enteroc.occus

The term "Pollutant" shall not include uncontaminated storm water, potable water or reclaimed water
generated by a lawfully permitted water treatment facility.

The term "Pollutant" also shall not include any substance identified in this definition, if through compliance
with the best management practices available, the discharge of such substance has been eliminated to the
maximum extent practicable. In an enforcement action, the burden shall be on the person who is the
subject of such action to establish the elimination of the discharge to the maximum extent practicable
through compliance with the best management practices available.

Pollutant Loading: The quantity of a pollutant found in storm water and/or non-storm water expr.,ssed
in mass per unit of time. Pollutant Ioadings are commonly expressed in units of tons/year or pounds/year.

Pollutante of Concern: Pollutants that exhibit one or more of the following charactedstice:

=Current Ioadings or historic deposits of the pollutant are impacting the beneficial uses of a receivin~ water,

=Elevated levels of the pollutant are found in sediments of a receiving water and/or have the potential to
bioaccumulate in organisms therein, or

=The detectable inputs of the pollutant are at a level high enough to be considered potentially toxic to
humans and/or flora and fauna.

Pollutants of concern may be different for each receiving water.

For example, Pollutants of concern for the Santa Monica Bay Watershed Management Area include, DDT,
PCBs, PAHs, Chlordane, TBT, cadmium, chromium, copper, lead, nickel, silver, zinc, pathogens, TSS
(sediment), nutrients, trash and debris, chlorine, ox3’gen demanding substances, and oil and grease.

Pollution Prevention: Includes any planning, schedules of activities, prohibitions of practices,
implementation maintenance procedures, and other management practices, to prevent or reduce pollutants
in storm water / urban runoff discharges.

Potable Water Sourcee: Means flows from drinking water storage, supply and distribution systems
including flows from system failures, pressure releases, system maintenance, well development, pump
testing, fire hydrant flow testing; and flushing and dewatering of pipes, reservoirs, vaults, and wells.

Principal Permlttee: The agency named in the NPDES storm water permit to serve as permit coordinator,
responsible for general administration of the permit, and coordinating cooperation by other Petmittees,
including but not limited to the implementafi0n of loca! self-monitoring programs and BMPs, and preparation
and submittal of reports required by the permit. The Principal Permittee under this Order is the County of
Los Angeles.
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Los Angeles County Municipal Storm Water Permit 1"7"
Order No. 96-054 CAS614001 V

Proper Disposal: The act of disposing of material(s) in a lawful manner and which ensures the protection
of water quality and beneficial uses of receiving waters.

Public Agency Vehicle I~alntenance/Matedal Storage Facility: Any Portal!tee-owned and/or operated
facility that is: used for vehicle or equipment maintenance, repair, washing, or fueling; and/or is required
to prepare a hazardous materials business plan.

Regional Board: The Governing Board of the California Regional Water Quality Control Board State
agency with primary responsibility for the coordination and control of water quality. This means the
California Regional Water Quality Control Board, Los Angeles Region. The Los Angeles Region, is
comprised of all basins draining into the Pacific Ocean between the southeasterly boundary, located in the .Lwesterly part of Ventura County, of the watershed of Rincon Creek and a line which coincides with the
southeasterly boundary of ’ os Angeles County from the ocean to San Antonio Peak and follows thence
the divide between San G-~briel River and Lytle Creek drainage to the divide between Sheep Creek and
San Gabriel River draina3e.

Reportable Quantity: Means that quantity of a hazardous substance, as set forth in 40 CFR 302, which
requires notification pursuant to 40 CFR 302 in event of that quantity release.                                   ~’

Receiving Waters: All ;urface water bodies within the permit area that are identified in the Basin Plan.

Runoff: Means any runoff including storm water and dry-weather flows from a drainage area that reaches
a receiving water body or sub-surface. During dry weather it is typically comprised of many base flow
components either contaminated with pollutants or uncontaminated.

SIC: See Standard Industrial Classification.
U

SPCA: See Storm Water Program Compliance Amendment

SWRCB: State Water Resources Control Board
U

Secondary Containment: Structures, usually dikes or berms, surrounding tanks or other storage
containers to catch spilled or leaked materials to prevent their discharge to the MS4.

Sediment: Organic or inorganic material that is carried by or suspended in water and settles to form
deposits in the storm drain system or receiving waters.

Source Minimization: Planning or operational ixactices that reduce the amount of materials stored at a
site.

(SIC): The statistical classification standard, organized by industry,Standard Industrial Classification
underlying all establishment-based federal economic statistics. The SIC of a particular industry is
determined using the latest Standard Industrial Classification Manual as prepared by the Executive Office
of the President, Office of Management and Budget.

Storm Drain System: Streets, gutters, conduits, natural or artificial drains, channels and watercourses,
or other facilities that are owned, operated, maintained or controlled by any Permittee and used for the
purpose of collecting, storing, transporting, or disposing of storm water.

D-9 July 15, 1996
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’, Los Angeles County Municipal Storm Water Permit "1"7"
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Water: Water which originates from atmospheric moisture (rainfall or snowmelt) and that falls ontoStorm
land, water, or other surfaces.

Storm Water Management Program: This is the sum of all requirements of this Order. This is not be               "~"
confused with the CSWMP.

Storm Water Pollution Praventlon Plan (SWPPP): A plan required by and for which contents are
specified in the State of California General Permit for Storm Water Discharges Associated with Industrial
Activities, and the General Permit for Storm Water Discharges Associated with Construction Activities. The
purpose of the plan is to help identify the sources of pollution that affect the quality of storm water
discharges from a site and to describe and ensure the implementation of practices to reduce pollutants in
storm water discharges.                                                                            .....

Storm Water Program Compliance Amendment (SPCA): The SPCA is a report prepared by a Permittee
if directed to by the Regional Board Executive Officer for insufficient submittals made under this Order. The
SPCA is a part of the Administrative Review section of this Order and will include additions and
enhancements to the jurisdiction’s storm water program with enforceable implementation deadlines.

Storm Water Runoff: That part of precipitation (rainfall or snowmelt) which travels via flow across a
¯surface to the storm drain system or receiving waters. Examples of this phenomenon include: the water

that flows from a building’s roof when it rains (runoff from an impervious surface); the water that flows into
streams when snow on the ground begins to melt (runoff from a semi-pervious surface); and the water that
flows from a vegetated surface when rainfall is in excess of the rate at which it can infiltrate into the
underlying soil (runoff from a pervious surface). When all other factors are equal, runoff increases as the
perviousness of a surface decreases.

Storm Water Runoff Mitigation Plan: A plan, to be submitted prior to the submittal of an application for
the first planning or building approval for a new development project, that sets forth storm water pollution
controls to be incorporated into development projects. The plan shall:

=be designed to reduce the runoff volume from the site and the pollutant load contributed by the site
through incorporation of design elements and practices that address each of the following goals:

=maximize, to the extent practicable, the percentage of permeable surfaces in order to allow more
percolation,

=minimize, to the extent practicable, the amount of runoff 0irected to impermeable areas to the storm drain
system,

=maximize, to the extent practicable, storm water filtration and storage for reuse through the use of
sediment traps, cisterns or other means,

=minimize, to the extent practicable, parking lot pollution through the use of porous materials to allow
percolation of storm water, through the installation of appropriate treatment controls, or through other
means.

Street Washing: The practice of washing of streets and sidewalks using water or other cleaning fluids.
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Los Angeles County Municipal Storm Water Permit
Order No. 96-054 CAS614001

Toxic Materials: For the purposes of this Order, toxic materials means any material(s) or combination
of materials which directly or indirectly cause(s) either acute or chronic toxicity in the water column.

Toxic Pollutant: Those "pollutants", or r.,ombinations of pollutants, defined in Section 502(13) or 307(a)(1)
of the federal Clean Water Act (33 U.S.C.§1362(13)).

Undesirable Coloration: See "Color" in the Water Quality Control Plan, Los Angeles Region, Basin Plan
for the Coastal Watersheds of Los Angeles and Ventura Counties (page 3-9) June 13, 1994.

USEPA: United States Environmental Protection Agency

Waste Minimization: Operational practices that reduce the amount of waste materials generated.
Practices may include recycling and reusr.

Watershed Management Area (WMA;: Any one of the six general watershed areas covered by this
NPDES storm water permit consisting of the~ Malibu Creek and other rural areas discharging to Santa
Monica Bay, Santa Clara River, Dominguez Channel/Los Angeles Harbor, San Gabriel River, Los Angeles
River, and Ballona Creek and other urban areas discharging to the Santa Monica Bay watersheds.

Watershed Management Area Plan (’VMAP): A plan for implementation of permit requirements that is
based on the Countywide Storm Wate Management Plan (CSWMP) but further addresses specific issues,
pollutants of concern, and BMPs that are unique to the specific Watershed Management Area.

Watershed Management Committee (WMC): A committee composed of representatives from each
Permittee in a Watershed Managemen~. Area. Duties include establishing goals and objectives for the
Watershed; prioritizing pollution control efforts; developing a specific Watershed Management Plan;
coordinating and facilitating annual reports for the watershed; and facilitating compliance by Permittees in
the watershed.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION                                                                                                                          ’°’

L
July 31, 1996

Dear Interested Parties:

WASTE DISCHARGE REQUIREMENTS AND NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (NPDES) PERMIT FOR MUNICIPAL STORM WATER AND URBAN
RUNOFF DISCHARGES IN THE COUNTY OF LOS ANGELES (ORDER No. 96-054, NPDES
No. CAS614001)

Pursuant to Division 7 of the California Water Code, this Regional Board, following a public
hearing held on July 15. 1996. considered the tentative rec~uirements and adopted Order No. g6-
054. This Order also serves as the National Pollutant Discharge Elimination System (NPDES)

under the federal Clean Water Act. It will take effect on July 31, 1996, and expire on Julyperm=t
30, 2001.

To minimize col3ying and postage costs, we are send=ng Order No. 96-054 only to the Permittee
contact persons and to those who participated in the Permit deliberations In order to receive a
copy of the adopted and signed permit, please circle the information which best applies and return
the enclosed postcard For those who do not wish to rece=ve a copy of the adopted and slgned
permit, you may s~mply write "96-054" in the blank "Order No 96-X.X.X" at the top of the revised
tentative perm=t dated July 5, 1996, in your possession Changes made to the revised tentative
and adopted by the Regional Board are listed on the attached change sheet. The revised
tentaWe accompanied by the change sheet are equivalent to the adopted permit.

If you would like to continue receiving information regarding the permit and its implementation,
please circle the information which best applies and return the enclosed postcard. ~
may c~elete your name from the mailing list.

If you have any questions, please do not hesitate to contact Carlos Urrunaga at (213) 266-7598.

Sincerely,

WINNIE D JESENA, P,E.
Chief, Los Angeles County Coastal

Surface Water Unit
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

CHANGE SHEET ADOPTED ON JULY 15, 1996
ITEM 8

LOS ANGELES COUNTY MUNICIPAL STORM WATER PERMIT
(ORDER NO. 96-054, CAS614001)

(Page Numbers refer to the July 5, 1996, tentative)

1. Page 19, Subsection C.3.c.; Change to read: "Prioritize pollution control efforts
considering beneficial uses impairment as a basis. "

2. Page 23, Subsection E.l.c.vi, line 1; Change the first sentence to read:
"Require, in areas exposed to storm water, the use of BMPs and/or removal and
lawful disposal of all fuels, chemicals...."

3. Page 40, first paragraph, line 10: Change text to read "... no event shall
implementation be initiated later than ..." for clarity.

4. Page 49, last line of first paragraph: Change "Executive Officer" to "Regional Board".

5. Revised tentative page 73, change the first sentence of Subsection C.3 to read:
"The Principal Permittee shall, not later than February 1, 2001, submit a report on the
identification of CSWMP components for which performance standards will be
developed and implemented during the next term of the permit. The report shall
include a schedule for the development of the standards."

7/15/96
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You or your a~encv/companv ate currently on the mailing list to receive information regarding storm water management in Los
Angeles Cour~. Th s enables you to receive applicable notices for public comment from either the County of Los Angeles or the
C~fornia Regional Water Quality Control Boatd(RWQCB), Los Angeles Region.

’ "LEASE FILL OUT THIS CARD AND RETURN IT TO US. CIRCLE ANY COMBINATION OF LETTERS BELOW.
,~. 1 waist to receive a copy of the Los Angeles Municipal Storm Water Permit.
B. I w~t to stay on the mailing list.
C. I w~t to rep’lace my name with that of another contact person.
D. I want to be removed from the mailing list.
E. 1 want to add or delete other names to/fi’om the mailing list.

If this card is n,,t returned to us your name will be removed from the mailing list and you will no iong_er_r__e.c.e!.ve~ any mailings
h’om the RgQ~B or Counl3’ re~ardin~ storm wa~er management. PLEASE NOTE: TO RECEIVE A L:OP¥ �O1" THE PERMIT,
YOU MUST LETURN THIS CARD BY SEPT. 15. 1996 AND CIRCLE "A." ABOVE.

Thank you for your assistance. You may address any correspondence regarding the mailing list to:
Carlos Urrunaga
California Regional Water Quality Control Board
Los Angeles ~_ gion
!01 Cehtre Pl~.a Drive
Monterey Park, CA 917.$4

Please add / delete the following person(s) to the mailing list:
add/delete (c~1� one)                add/delete (c~rcle one)                Special Instructions for RWQCB Staff:

Agency/~ompany Agency/Company

Street Addr~ S~t Ad~e~

Please ~tu~ this ~st~rd by September 15~ 1996 to continue on the mailing list. Be s~e to affix proof ~s~g.

o

q
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Return Address: POSTAGE

Carlos IV[. Urrnnag~
California Regional Water Quality Control Board                              ,~/

Los Angeles Region

101 Centre Plaza Drive
Monterey Park, CA 91754

n
L!

L!
n
L!

q
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San F~lnci~o, ~ 9410~.3901 CITY’ OF [ / ~WOOD

~R 2 5 !9~6
Ro~ 6hlrelli

PUBL1O WORK8ExecUte ~r
Galifom~ Regional Water Qu~i~

101 Cenve PI~
Monterey Psi, C~ifomia

Dear Dr. Ghlrelli:

EPA r~nlzes ~ ex~ption~ effo~ of yore s~ff in. negotiating ~
reissu~ of the L~ An~l~ Coun~ Sto~ W~ Pe~ff. We are ~mi~ to
wo~ng ~get~ with yo~ staff, ~ $t~ Wat~ R~~ ~nt~l
environmental gro~ Los ~s ~, and the ho~ ~ ~s to croft a pe~ff thaf

- - is reasonable and protective of receMng ~ters, ~nd to build suppo~ for the
these diverse interes~.among

~e Board is to ~ ~mm~ded for the ve~ ~mplex and time ~nsuming
negotiations with representatives from so ~ny c~i~. We ~ow this d~ff ~it
n~essa~ and logical p~re~on from ~e fi~t round of sto~ water ~s.
undomtand the ~ff’~ ti~ wJ~ ~or en~r~ental i~ues, su~ as ~ntaminated
sediments in the 9al~ V~ ~f and ~]~~ ~ the S~ta Moni~ Bay
Restoration Ptan. ~e pe~ ~11 test ~ eff~t~eno~ ~ ~ volunt~ and
¢ooperat~e approach to BMP impl~enta~.

We unde~nd the weigh~ ~d impoff~ of your ~’s role i~ tpprov~ng
d~ff ~ Coun~ Ston~ W~er Pe~. We w~t to wo~ w~h your ~aff to help addre~
~dous i~ues wa continue to be d~wn into. We have fo~ a team ~ln EPA to
do the fol~o~ng: to addr~ ~me of ~e levi ~ncems m~ by the cffies ~nd o~er
~viewe~; to ~mpara the dra~ ~ pe~ff with other sto~ water ~
~issued (e.g., Sanla CJam Coun~ and Orange ~un~) to anal~e ~s 8nd level of
8~c~; and to offer environmental as6e~ent data to illustrate ~e slgnific~¢e of
this pe~ff in prorating ~ceMng w~te~ beyond Santa Moni~ Bay.

~ our suppo~ to your staff, we h~ to build ~e ~sensu= n~d~ to
suppo~ a ~it thal ~ rationale, ~st eff~e, and P~t~e of t~ Bay, I~1
beaches and hairs. Ms. Jovha Pajadllo iS heading ~is info~al EPA team wo~in9
~ ti)e ~ storm water ~h. ~h= can ~ rea~ at 415~-2011.
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I hope you may regard our involvement as beneficial. You can reach me at
5/744-1860.                                                                   L

Sincerely yours,

Alexl<~ S~traues Hacker
Acting Director
Water Management Division
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UNITED STATES ENVIRONME;NTAL PROTECTION AGENCY
REGION IX

San FrancisCO, CA 94105-3901

Robert Ghlrelll
Executive Officer
Callfornia Regional Water Quality Control Board

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

Dear Dr. Ghirelli:

The puroose of this letter is to formally endorse 1;he action
by the Los A~geles RWQCB on July 15, 1%96, in adopting the
water permit for Los Angeles county and its co-permlt~ees (NPDZS
pernit No. CAS614001).

Aside from certain minor changes which were made at the July
15, 1996 hearing, the permit which was adopted is the sa~e as the
pernit which was distributed for review on July 5, 1996. On July
12, 1996, we provided ~he Los Angeles RWQCB with a letter approv-
ing the version of July 5, 1996. We have also reviewed the =Inor
changes which were made and concluded that the changes 40 not
fact cur previous determinations regarding the

Therefore, by ~his letter, we are providing formal notlflca-
tion to the Los Angeles RWQCB of our approval of the storm water
permit for Los Angeles County and co-pernit~ees which was adopted
on July 15, 1996. Should you have any questions regarding this
matter, please call =e a~ (415) 744-2001 or refer yo~r staff ~0
Eugene Br~mley oZ the Permits Issuance Section a~ (415) 744-1906.

Sincerely yo~trs,

Catherine Kuhl=an, Chief
Pernits and Compliance Branch
water Management Division
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STORM WATER INFORMATION RESOURCES

The following is a list of references and bulletins which MS4 Permittees may find useful
for storm water program implementation. Arrangements may be made to copy documents
at the Regional Board Office when a contact phone number or address is not listed.

SWQTF Meeting Minutes. California Storm Water Quality Task Force. Proceedings from
bimonthly meetings on developments in municipal storm water management in California. Mailed
for a nominal annual charge. Contact Bob Hale, Chairman, at (510) 670-5543.

Non-point Source News-Notes. Terrene Institute, 4 Herbert Street, Alexandria, VA 22305. An
occasional USEPA funded free bulletin on the control of non-point sources of water pollution in
U.S. states. Write to Terrene Institute to be placed on mailing list. All issues may also be
accessed through the Intemet at http:llwww.epa.gov.OWOWINPSlnpsie.html.

Watershed Protection Techniques. Silver Spring, MD. A quarterly bulletin on urban watershed
restoration and protection measures from around the U.S. For subscription information, please
call the Center for Watershed Protection at (301) 589-1890.

Storrnwater Resource Guide. California Storm Water Quality Task Force (1994). A
comprehensive list of existing educational outreach materials related to storm water quality
management in California. Contact Chuck Ellis at the City of Los Angeles at (213) 847-5206.

Investigation of Inappropriate Pollutant Entries into Storm Drainage Systems. A User’s Guide,
USEPA Document No. EPN600IR-921238 (1992). Guidance manual developed by the USEPA
for municipalities for investigation of non-storm water entdes into storm drainage systems.

Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges
from Municipal Separate Storm Sewer Systems. USEPA, Document No. EPA 833-B-92o002
(1992). Guidance manual developed by the USEPA to provide technical support to MS4
programs for storm water discharges on regulatory requirements and BMPs.

Water Quality Control Plan, Los Angeles Region: Basin Plan for the Coastal Watersheds of Los
Angeles and Ventura Counties. California Regional Water Quality Control Board, Los Angeles
Region (1994). The Regional Board document on policies and standards to preserve and
enhance water quality and protect beneficial uses of water resources in the Los Angeles Region.
Call (213) 266-7579 to purchase a color-reproduction copy at a pdce of $45.

California Storm Water Best Management Practice Handbooks. California Storm Water Quality
Task Force, Sacramento, CA (1992). Technical manuals that provide guidance on BMPs
published in three volumes - Municipal, Industrial, and Construction. Available for a nominal cost
from Blue Print Service at (510) 444-6771.

Califomia Industrial/Commercial Stormwater Inspection Program Handbook. Alameda
Countywide Clean Water Program (1996). Handbook prepared with USEPA funding to assist
California municipalities in developing and implementing industrial and commercial facilities site-
visit/inspection programs. Available for a nominal cost from Blue Print Service at (510) 444-
6771.

Fundamentals of Urban Storm Water Management. Terrene Institute (1994). Manual prepared
with USEPA funds which provides comprehensive technical information on storm water quality
management and in-depth discussion of institutional issues.
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I0 July 1996
V

LOS ANGELES NPDES MUNICIPAL PERMIT OUTREACH CHRONOLOGY

DATES ACTIVITY NUMBER OF MEETINGS

Dec. 21, 1994 ROWD SUBMITTAL L

Feb 14, 1995 MAILED TO PERMITFEES
FIRST ROUGH DRAFT

’ OF PERMIT 2

Sept 15, 1995 MAILED TO PERMITTEES
PARTIAL DRAFT OF PERMIT ,--..----

Dec 18, 1995 MAILED TO PERMITTEES
UCOMPLETE DRAFT

OF PERMIT                                                    r~

April 1, 1996 BOARD MEETING STUDY SESSION ~-~
U

May 25, 1996 SENT OUT TENTATIVE PERMIT

June 18, 1996 STORM WATER PERMIT WORKSHOP U

July 5, 1996 SENT OUT REVISED TENTATIVE PERMIT

July 15, 1996 TENTATIVE PERMIT CONSIDERATION BY THE BOARD

Total number of meetirlgs to datf~ 51
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V
LOS ANGELES COUNTY MUNICIPAL PERMIT OUTREACH CHRONOLOGY

June 1990 . Permit adopted
Nov. 1990 Federal Regulations promulgated

1994 g

Aug.1, 1994 Meeting with EAC on State permitting strategy (Bob, Catherine, Dennis,
Mark, Cados)

Oct. 17, 1994 Meeting with all cities to discuss draft ROWD
Dec. 21, 1994 ROWD Submitted

Jan 10, 1995 Meeting with LA County
Jan. 17, 1995 Meeting with Santa Monica Bay cities (Catherine, Mark, Cadoa)
Jan. 24, 1995 Meeting with Environmental Groups (Catherine, Mark, Cados)

Feb 14, 1995 SENT FIRST ROUGH DRAFT OF PERMIT

March 20, 1995 EAC negotiation meeting at Board (group too big to negotiate)
April 3, 1995 Negotiation Team Meeting
April 17, 1995 Negotiation Team Meeting U
May 1, 1995 Negotiation Team Meeting
May 15, 1995 Negotiation Team Meeting
June 5, 1995 Negotiation Team Meeting
June 19, 1995 Negotiation Team Meeting
June 29, 1995 Negotiation Team Meeting

nJuly 8,1995 Negotiation Team Meeting
July 18, 1995 Negotiation Team Meeting U
July 24, 1995 All cities meeting
Aug 15, 1995 Negotiation Team Meeting n
Aug 28, 1995 Negotiation Team Meeting USept 11, 1995 Negotiation Team Meeting

Sept 15, 1995 SENT OUT DRAFT PERMIT n

Sept 20, 1995 Negotiation Team Meeting ~                                                  U
Sept 26, 1995 Negotiation Team Meeting
Oct 5, 1995 Negotiation Team Meeting
Oct. 10, 1995 Negotiation Team Meeting
Oct 17, 1995 Negotiation Team Meeting
Nov 6, 1995 Negotiation Team Meeting
Nov 20, 1995 Negotiation Team Meeting
Dec. 7, 1995 Meeting with Construction Industry

Dec 18, 1995 SENT OUT DRAFT PERMIT ’
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Jan. 8, 1996 Meeting with Rest Assoc, Bldg. Ind., Utilities, Env. groups, cities, County
Jan 11, 1996 Meeting with Malibu Creek Watershed
Jan 11, 1996 Meeting with Los Angeles River Watershed
Jan 16, 1996 Meeting with Ballona Creek Watershed
Jan 23, 1996 Meeting with John Hunter repr several cities (Xavier and Carlos)
Jan 25, 1996 Meeting with Dominguez Chan/LA Harbor Watershed
Jan 25, 1996 Meeting with San Gabriel River Watershed
Jan 26, 1996 Meeting with Monterey Park (Cados)
Feb. 6, 1996 Meeting with City Attorneys
Feb. 29, 1996 Meeting with WSPA, Chevron, Arco
Feb 1996 Meeting with Long Beach (Catherine and Xavier)
March 1, 1996 Meeting with City of Los Angeles
March 4, 1996 Meeting with County, City of LA, Env groups, Redondo Bch, El Segundo
March 5, 1996 Meeting with cities, Env. groups, and Constr. Industry
March 15, 1996 Meeting with Rest. Assoc, I.A County, Burger King, Cad’s Jr.
Mar 18, 1996 Meeting cities and Construction Industry

April I, 1996 BOARD MEETING STUDY SESSION

Apdl 9, 1996 Meeting with reps of County of LA, Cities of LA, Carson, West
Hollywood, env groups, and law firm of Richards, et al.(Catherine)

April 10, 1996 Meeting with reps of County of LA, Cities of L.A, Carson, West
Hollywood, env groups, and law firm of Richards, et al.(Cather~ne)

May 1, 1996 Meeting with City Attorneys
May 15, 1996 Meeting with reps from EAC, env. groups, industry reps, law firms

May 25, 1996 MAILED OUT TENTATIVE PERMIT

June 6, 1996 Presentation on Storm Water Permit to LA and San Gabriel River
Stakeholders group(V~nnie)

June 14, 1996 Meeting with County, City of LA, Env groups, law firm of Richards,
Watson, and Gershon

June 18, 1996 STORM WATER PERMIT WORKSHOP

June 24, 1996 Public Records Provided by Request of law firm of Burke, V~lliams, and
Sorensen (Xavier, Cados, and Jorge)

June 27, 1996 Meeting with County, City of LA, Env groups, law firm of Richards,
Watson, and Gershon(Catherine and Winnie)

June 28, 1996 Meeting with County, City of LA, Env groups, law firm of Richards,
Watson, and Gershon(W~nnie)

July 2, 1996 Public Records Provided by Request of law firm of Burke, Williams, and
Sorensen (Xavier, Cados, and Jorge)

July 5, 1996 MAILED OUT REVISED TENTATIVE PERMIT

July 15, 1996 TENTATIVE PERMIT CONSIDERATION BY THE BOARD
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REVISED STORMWATER PERMIT RENEWAL SCHEDULE

~b_iecffDiscussion Date

Program Management rewr~te June 29, 1995
Illicit D~scharge rewr~te

Industrial/Commercial Source Rewrlte July 18, 199.$
New Development/Redevelopment Rewrite

Mo~ing meeting for all Per~ttees July 24, 199.$
Afternoon meecm$ - d~s~s BMPs on Mark Gold’s

Public Agency rewr~te July 31, 1995

Public Information/Participation August 7, 199.$
Non-stormwater d~sch~.rges

Program Evaluation and Reporting August 14, 1995
Rewew rewrites, as.needed

Monitoring August 28,
Public reformatio!!participation rewr~te

P~e~.adetermining Watershed specific requirements September l l, ] 995

¯ Program Evaluation and Reporting rewrite .~’~=:c :: b_"

Morning meeting for all Permittees September 20, 1995
Afternoon meeting:.rece£Tirt~ water limits and discharge prohibitions

Findings and wrap up October 2, 1995

New Permit adopted by Regional Board December 1995

WM-3LA, GENDASffLrLY6
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_ ~ Schedule of Permit Negotiation~Renewal ~

October 31, 1994 RB comment~bn draR Permit Application

December 21, 1994 RB receive~ the Permit Aj~plication

January 4, 1995 RB c~.~..~..e-

~om ~.pril S, 1995- ~~s~ to negotiatiate Permit Requirements
September 20, 1995 (See attached schedule) ~--8~,~1�~¢w.~ ~/

October 2, 1995 ~[IComplet~,Findings and send, out Draft Permit for~Public
Comment

~r Regional Boar~.~ Adopll~mir"December 4, 1995
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SCHEDULE OF EVENTS FOR MUNICIPAL STORM WATER PERMIT RENEWAL

Solicit input to the permit
LMeeting with Santa Monica Bay cities - January 17

Meeting with environmental groups - January 24
Meeting with the Executive Committee - January 26

Develop .~errnit while continuing to meet with Executive Committee and environmental ~
February ! - 24

Develop .~e~its for the remaining four watersheds based on the Santa Monica Bay experience                        ~--,
March 27 - April 10

60 Day Public Notice - April 12

Ag~ " June 2

Board Meetin~ - Jtme 12                                                   .
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Municipal Stormwater Management P~n
Development Schedule

Manaqeme~ plan Element Estimated Completion Date

I. Program Management (All Watershede)

A. Program Structure 4/95
B. Institutional Arrangements 12/95

IX. Monitoring Program 8/95

I.C., I.D., and II. to VIII. (By Watershed}

|. Santa Monica Bay

- Mallbu Creek and other rural
- Ballona Creek and other urban 8/96/’~ " ’

 gel.. R v.r 2/9 
"~~Laguna Domlnguez 2197

~.San Gabriel River 2/97

~,Santa Clara River 2/97

GH:II
WM-3\FILES\SWMGMT1.PLN
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Municipal Stormwater Management P~n
Development Schedule

Hanaqement plan Element ~s~imated ComDletlon Date

I. Program Management (All Watersheds)

A. Program Structure ~ 4/95
B. Institutional Arrangements 12/95

IX. Monitoring Program                                 8/95,
1 I.C., I.D., and II. to VIII. (By Watershed}

I Santa Monlca Bay

I - Malibu Creek and other rural 8/96
;
~ - Ballona Creek and other urban 8196

~ Los Angeles River 2/97

Laguna Domlnguez 2/97

San Gabriel River 2/97

"~ Santa Clara River 2/97

GH:Ii
WM-3\FILES\SWMGMT1.PLN
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MEMORANDUM V

ODate: March 21, 1995

From: Mark Pumford
L

To: CT~.~

Subject: STORM WATER PERMIT RENEWAL MEETING OF MARCH 20, 1995 __

Following is a summary, of the afternoon meetings between the Regional Board staff and staff
from Los Angeles County Department of Public Works, the Executive Advisory Committee,              ~
and the~ groups (sign-in sheet attached):

Don Wolfe l il~ permit stay the way it is if both sides like the way it is’/

Catherine Tyrrell - No. ~pate many changes and we expect the negotiations to bring U
out the key points,

t(
Mark Pumford - We expecI th"g, the concepts and overall direction for the new permit to be

r~

developed during the first tneetin’gs with refinement of the permit as we proceed. It will U

probably get more specific.
~ ~ ~ ~ t~

n

~4eetin_~ (1:00)

CT began with the introductions, then w~ gh the agenda as proposed. The ~
expectation was that, at the close of the meeting, we ~’5"~d"have a discussion of how the
meeting went, items for discussion at the next meetin~,~d.a call for comments on how the            U

negotiation process might be lmoothed.participants thought the
,-------

CT then read the memo from DW (attached) regarding the number of~ermits for this c~,cle
~

and how the process might be modified for the next permit cycle. (

Brian Hooper was nominated to record points brought up during the rfieeting on the flip chart. ?

Mark Pumford recorded the overall meeting notes.

Dennis Dasker covered the main issues of the permit. Copies of the draft permit (attached)              r
wcre distributed for reference. DD stated that the Report of Waste Discharge included the
Storm Water Management Plans for the various watersheds. The SWMP for Malibu Creek
\~as built into the individual permit to act as the model - the Malibu Creek watershed seems
comprehensive in scope and should act as a ~ood model, lie also stated that some key items
from the permit, such as the Discharge Prohibitions and the Receiving Water Limitations, will
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Permit Renewal Meeting
Page 2

be worked out through this process and added to the permit as they are flushed out.

Ray Tehair, representing the City of Whittier. stated that he provided comments to the
County. Did the Regional Board address them?

DD - The commenting on the draft permit is part of today’s agenda.

Hildebrand - Since the written comments weren’t required from the County, they did notGary
package them and provide them to the Regional Board.

Bran Hooper provided a handout on the Federal Regulations (attached), as they apply to the
development of a management program. He stated that the basic items contained in the
regulations were incorporated into the Storm Water Management Plan that became a part of
the ROWD. Some cities were confused about the requirements for reporting certain items
under the storm water program, such as budget.

MP followed with a discussion of the Storm Water Management Plan Component outline that
was provided to the permit~ees in October of 1994. This document included some items and
their corresponding Federal Regulations that required information submittals under Part 1 and
Pan 2 of the NPDES permitting process. Since this was an early permit and the submittal of
a Pan 1 and Part 2 was not required, the information is necessary now for the development of
an adequate permit.

~e[~o ~ e~es ~gCT then discussed the Watershed Approach s g ion. A copy of the
Watershed Approach was distributed (attached) and a general discussion of the timelines and
tasks involved followed. The cover showed the map of our region with the watershed
boundaries delineated. Page 3 showed the schedule of permit adoption, with FY 1995-1996
being the first year of the tree watershed approach in Calleguas Creek and Ventura River
watersheds. Following that are:

96-97 - SMB and Ventura Coastal
97-98 - LA River
98-99 - LA harbor/Dominquez Channel
2000 - San Gabriel River

Starting with page i there is an outline of the approach for t~e Santa Monica Bay watersheds.
Guang-yu Wang will start lhe background work earlier than the dates listed. The matrix lists
the tasks necessary vs. the units that are assigned the tasks.

RT - what is the storm water program interaction with the NPDES point sources under the
Watershed Approach.
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Permit Renewal Meeting
Page 3

DD - The Watershed Approach will identify the pollutants of concern for that watershed, and
the possible contributors of those pollutants will be determined. The stakeholders for this
watershed will be involved in how to address those dischargers that are contributing pollutants
of concern.

GH - Will storm water permits be reissued on a watershed basis af[er the year 2000?

CT - Where it says that NPS will be included in the second 5-year cycle, that means the
sources not covered by NPDES permit; agriculture for instance.

Cat Kuhlman - The EPA intends to use the watershed approach as a tool to administer the
NPDES permiting process and a mechanism for providing funds in a logical and cost
effective manner.

CT then called for everyone at the table to provide 2 minutes of their thoughts and c, onc, ems
on the draf~ permit and the pen~itting process:

Don Wolfe, LACDPW
That the renewal date (June 18) will come and go without a new permit; what are the
repercussions of a late permit renewal?
The program requires a funding mechanism, and they ~ concerned about what this
means.
How will the program be managed; what will be the roles of the Principal Permittees?

Concerned about the drai~ permit as a whole; when developing chapter elements, they
need flexibility - they want to develop a permit that is realistic for each watershed.

David Yamahara, LACDPW
The deadlines and target dates that are contained in the draft permit are very tight. The
tasks themselves seem innocuous, but they may lead to tighter requirements at the due
date.

Elroy Kiepbe, City of Agoura Hills
Their city is experiencing recall elections. Funding that used to be available is now
evaporating for programs such as storm water. The cities need to deal with the key
issues only.

John Wise, City of Carson
The requirements for funding the program, as well as other program elements, are too
fast. Some items, such as inspections for hazardous waste from hospitals, are better
covered under other programs. The draft permit requires a lot of reporting, and it is

R0028783    I



Permit Renewal Meeting V

not clear from the permit the actual definition of these roles.

Ed Schroeder. City of El Segundo
This permit is typical command-and-control from the top down; but to be workable, it
needs to respond from the bottom up. It is very much a hybrid permit now and needs
to better define the roles.                                                                ---

Deft Aivarez, City of Redondo Beach
The schedule for the implementation of the permit is too fight. It would be best to
extend the permit. The permit should focus on land use; similarities between land uses
in all watershed should be exploited. Permitting by watershed may not be the method
of choice. Again, how do we deal with the budget and the general cost of the program.

Phil Richardson, City of Los Angeles
Concerned about the length of the permit, the complexity of the permit, and the
compliance dates contained in some of the sections. How will representation on the
Watershed Management Committee be different from what is proposed in the ROWD.

David Talcott, City of Los Angeles
The watershed management plan is laid out; however, the structure (fi-amework) for the n
permit needs to be developed, i U

The goal of the permit is not stated. The permit is too long. There are no limits in the
permit. The Santa Ana and San Diego Regional Boards have a more reasonable U
approach to the permit renewal. The permit should focus on housekeeping, n

Ray Tehair, City of Whittier U
They have prepared 6 pages of comments that were provided to Frank Kuo of the
County. He didn’t want to go over those again, but asked that we please consider                     R "
them. The new permit needs to define terms such as hazardous material and significant
quantities. If you are going to use CZMA as guidance or requirements, tell us which
BMPs to implement. Conduct workshops and define the terms and expectations. The
permit is too specific. Hospitals are mentioned, but not veterinarian clinics, HMOs,
dental facilities...

Carl Brooks. City of Lakewood
They should be under a Watershed Management Plan instead of a permit. They are a
Phase III city, and are worried about being criticized for not implementing the program.
The new permit does not seem to allow the later phases of the permit to catch up.

Frank O’Brien, Friends of the LA River
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Permit Renewal Meeting

The permit should deal with the beneficial uses and how to attain and maintain them.
The permit should promote the development of a constituency for beneficial use
improvement. The permit should promote pilot projects. They feel that the first permit
exhausted source control BMPs and the next round should stress structural BMPs with
quantifiable effectiveness measurement methods that can act as a stick for enforcement.

Gall Feuer, NRDC
Some elements of the new permit will require more time - these are the requirements
that can be considered new; however, those requirements that should have been
implemented in the first permit should not have a compliance date that extends to the
future, such as public education. The continuing program obligations are not spelled
out in the permit, and there are no specific requirements to follow up on the timelines
for items in the permit. The cities complain about the lack of flexibility, but they
should be glad to be receiving guidance. NRDC feels that specific BMPs, such as
Menu A from SMB Plan should be mandatory, with an analysis of MEP to determine
what other BMPs from the optional category should be included.

Barbara Munoz, City of Long Beach
We need more pilot projects to study the effectiveness of BMPs.

Guang-  wang, SMB 
The work of the SMB Plan need to be incorporated into the permit. The new permit
may become another 5-year planning process. The program should identify a
sustainable funding mechanism. The mass emission approach of the SMB Plan should
be used in the permit. There needs to be a mechanism to monitor progress - some sort
°f indicat°rs t° evaluate BMP effectiveness" [~ ~ ~ E~~

Bill Page~, City of Paramount
Concerned about the issue of funding the program; will funds be transferred from
existing, sensitive projects to pay for the storm water progr~n? The dates in the permit
are burdensome, especially some important areas like public outreach. The public
outreach should be consistent and implemented on an areaowide basis.

Mark Gold, Heal the Bay
There is a lot of ambiguity in the draft permit. The benefits of the program need to be
defined. It is unclear when the requirements are achieved. There is a need for an
integrating mechanism - not just cooperation. There is an inconsistency between cities;
in public education and funding. There is a lack of a tie to water quality and
protection of beneficial uses. There is a lack of overall enforcement, especially with
the one permit causing a lack of funding for the regional boards. There is a lack of
continuing obligations for some elements of the current program.
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Permit Renewal Meeting
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Mark Pumford, RWQCB
There is a need to reconcile the requests for flexibility vs. "just tell us what you want
from us", vs. this permit is too specific, vs. define everything so there’s no
miscommunication. There is a lack of statement of program goals in the SWMPs and a
subsequent lack of goal for the permit. There is no definite structure for the
communication and follow-up bet~een management groups and the co-permittees.

Dennis Dasker, RWQCB
There needs to be better coordination between parties. There is a lack of leadership
within watersheds. The Regional Board lacks manpower and funds to implement the
program; so there may be a further breakdown of watersheds/subwatersheds in the next

Cat Kuhlman, EPA
The watersheds have not identified storm water as a major component of the watersh~l
approach. There is a need to define whether the partk:ipants are spending money
appropriately.

Dan Radulescu, RWQCB
When we are out in the field, we see that there is not a match between proposed
actions and the actual actions taking place.

CarlosUrnmaga, RWQCB      B ~~ ~ [~ ~j~

Many of the cities say that the current permit is too general. ~e are he~ing today that
the proposed draft permit is to specific. We will not be able to please everyone.

Catherine Tyrrell, RWQCB
The draft permit lacks a clarity of expectations. There should be no ambiguity between
the Regional Board and the permittees. We are depending on good leadership in a
watershed to deal with water quality issues. There should be a sense of the regulat~l
community that they are running with the program, not that this is just Regional Board
enforcing the program.

Brian Hooper, LACDPW
We need to clearly define the big picture up front; let’s all talk the same language
throughout the negotiation process.

John Mitchell, formerly of LACDPW
Did the staff read this permit after v, Titing it? A lOt of it doesn’t make sense and is
contradictory,. There is provisions dealing with Federal lands, but we cannot control
these discharges. There are usually exemption for certain discharges within the
permits. This and the many general permits that the Regional Board write make it very

1
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Permit Renewal Meeting
Page 7

difficult to implement the program. Much of the regulations and guidance for the
storm water program are based on what takes place on the east coast and has no
applicability to the arid west where there may not be dilution. Just as Caltrans is being
held responsible for the implementation of the storm water program, even though they
claim lack of staff and funds, the Regional Board should be held accountable for
having the resources to implement the program.

Frank Kuo, LACDPW
The environmental groups and Regional Board are looking at the situation as though
the glass is half empty. The team would look at the glass as half full, and build on
what has been accomplished so far and recognize the County’s efforts and
accomplishments.                              /d~. ~.vcj~

CT then asked Ray Tehair to summarize the basic concerns of the group on ~a~ back T~ite
board. They were:                                          "~ ~-~a~�~- ~¢a~-’r~e-~

~ * funding and financing; making the program cost effective ’5, ~.~o~-�~.,, ~

~.: cooperation/coordination
~’

clear goals/objectives/expectations
. clarity of permit expectaUons -~.~ ~, ~ ¯
-tiebacktobeneficialuses

~ ~-~ ~ ~ c~
.,,-

- simplicity vs. complexity ~d~ ,~-~-~
- details vs. flexibility

, permit vs. watershed management approach
,bd~/~, reasonable schedule for implementation

¯ complete understating (education) by the public and elected o~cials ~
_’~ ¯ jurisdictional .reslxmsibilitie~/leadership issues

Problems
¯ interpretation
¯ effectiveness vs. cost effectiveness

There then was a call for opinions on how to define the framework for further discussions.
There was general agreement that the June deadline for permit renewal would not be m~t.



Storm Water Permit Renewal Subjects and Meeting Dates

PROGRAM MANAGEMENT April :3,, 9g5

PROGRAM MANAGEMENT (cont.) Ap~ 17, 1995

PROGRAM REQUIREMENTS - Area w.~e May 1, 1995

a. ILLICIT DISCHARGES

PROGRAM REQUIREMENTS (cont.) MW 15, 1~5

b. INDUSTRIAL/COMMERCIAL SOURCES

C. NEW DEVELOPMENT AND REDEVELOPMENT

PROGRAM REQUIREMENTS (cont.) June 5, 1995

d. PUBLIC AGENCY

e. RESIDENTIAL

f. PUBLIC INFORMATION AND PARTICIPATION

g. DISCUSS    PROCESS    FOR    DETERMINING
WATERSHED SPECIFIC REQUIREMENTS

PROGRAM EVALUATION AND REPORTING Ju~ 19, 1995

MONITORING July 10, 1995

RECEIVING WATER LIMITS and DISCHARGE July 24, 1995
PROHIBITIONS, WATERSHED SPECIFIC REQUIREMENTS

FINDINGS & WRAP UP - Revisit Permit Format if Necessary    Aug 7, 1 995
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STORM WATER PERMIT OUTLINE

’
DISCHARGE PROHIBITIONS

RECEIVING WATER LIMITS

I.    PROGRAM MANAGEMENT

A. Principal Permittee

C Agency Coordination
D Executive Advisory_ Committee
E Watershed Management Committee
F Watershed Management Subcommittees
G Institutional Arrangements
H Fiscal Resources

1. Area-WAde Resources
2. City-Specific Resources

I.    Legal Authority

If. ILLICIT DISCHARGES

A.    Illicit Connections
a. System Survey
b. System Inspections
c. Public Reports

~. Recording System
C. Public Outreach
D. System Surveillance
E. Spill Response
F. Complaint Response
G. Coordination of Alternative Disposal

J. ~.~n With State Non-stormwater

K. I~entification of Permissible/Permittable

L. Appropriate Management Practices

III. PROGR]tM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL
SOURCES

A. Identification of Sources
B. C~tegorical List
C. Control Measures

I.    Source control program
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2. Treatment control program

F.    Local Incentive Programs
G.
H0

IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENT AND
REDEVELOPMENT

A. ~lannina Process
B. ConstruCtion Sites
c. Lmm~l_E~=~

E. Control Measures

V.    PUBLIC AGENCY REQUIREMENTS
A. Examination of Existing Activities
B. Sewage Systems
C. Corporation Yards

i.    Storm Water Pollution Prevention Plans
(SWPPP)

2. Outdoor Loading/Unloading of Materials
3. Material Storage Control
4. Vehicle and Equipment Washing and

Maintenance
5. Waste Handling and Disposal

D. parks and Recreation
1.    Fertilizers/Pesticides
2.    Facility Management

E.    Sterm Drain System Operation and Management
1. Ownership
2. Inlet Maintenance
3. Drain Maintenance
4 Waste Management
5. New System Designs
6. Retro-fi~ Opportunities

F.    Streets and Reads
1. Sweeping
2. Street/Pavement Washing
3. Maintenance

H.     public Facilities
i. Parking Facilities
2. Golf Courses
3. Schools
4. Hospitals

I.    p~nds. Foun~a±n~. and Other Public ~ater

VI. RESIDENTIAL

B. Housekeeping Practices
C. Envirenmentaliy Sensitive Alternative
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D.    Vehicle Leak and Shill Control
E.    Water Conservation

’Z

VII. PUBLIC INFORMATION AND PARTICIPATION
A.    General Outreach

¯ i. Written Material
~ 2. Audio Material~ 3. Visual Material
i. 4. Distribution
~ B. Focused Outreach
~ 1. Implementation
i 2. Pollutant Specific
i 3. Practice/Activity Specific
~ 4. Business Specific
;. C. Education Programs
~- i. Implementation
ii 2. Public Employees
i.

4. Other
D.    Citizen ParticiDatlon

~ 1. Implementation
2. Volunteer Monitoring

?~ 3. Cooperative Outreach
’,..# 4. Complaint Procedures

E.    Effectiveness Evaluation

VIII. PROGRAM EVALUATION AND REPORTING
A. Demonstration of Compliance

il I. Demonstrate BMPs are implemented to the
L "maximum extent practicable"
~ 2. Pilot/demonstration projects for

evaluating the effectiveness of BMPs
!~ 3 Effectiveness of BMP implementation

4. Establish uniform data collection
~ methodology
~ B. Internal Reporting and Record Keeping

1.    Develop standard forms for internal
reporting

2.    Records retainment
C.    S~mi-annual and Annual Reports

Semi-annual Report
a. Progress report
b. Status report of the SWMP
c. Standard format
d. Summary table of implementation

for all Co-Permittees
2.    A~nual Report

a.    Summary on status of compliance
,~ b. Standard format

c. Summary table of implementation
for all Co-Permittees
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d. Assessment of effectiveness
e. Fiscal analysis and budget

D. Storm Water Manaaement Plan Revisions
i. Revisions to permit can be made through

the Regional Board
2.    Results of program evaluation

IX. MONITORING
A.    The principal permittee shall:

i.    Stations to establish long-term    ~
trends            ’

2. Storm water model
3. Assess pollutant characteristics and

estimate loads from typical land uses
4. Targeted monitoring to identify source

of specific toxic pollutants from
commercial establishments

5.    Evaluate the effectiveness of
structural and non structural BMPs

6.    Identify locations of illegal
practices, illicit connections

7 Evaluate impacts on receiving waters
8. Maintain and update a monitoring

program plan
9.    Establish a "user friendly" monitoring

data management system
i0. Develop a data management system
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Storm Water Permit Renewal Subjects and Meeting Dates
June 3O, 1995

Discuss PROGRAM MANAGEMENT rewrite                       J~e 29, 1995
Discuss ILLICIT DISCHARGES rewrite

Discuss PUBLIC INFORMATION AND PARTICIPATION              July 13, 1995

Discuss INDUSTRIAL/COMMERCIAL SOURCES rewrite
Discuss NEW DEVELOPMENT AND REDEVELOPMENT rewrite

MORNING MEETING FOR ALL MUNICIPAL PERMITTEES July 24, 1995

Discuss MUNICIPAL LEGAL AUTHORITY/BMPs

Discuss PUBLIC AGENCY rewdte July 31, 1995

Discuss RESIDENTIAL rewrite
RECEIVING WATER LIMITS

Discuss PUBLIC INFORMATION AND PARTICIPATION rewrite       Aug 7, 1995
DISCHARGE PROHIBITIONS

PROGRAM EVALUATION AND REPORTING Aug 14, 1995

MONITORING Aug 28, 1995

~iSCUSS ..UL;ESS FOR D~Ik~MINtt~G L~~~I~ Sept 11. 1995

L U PDAT E M E ET i N G ~.~q~ f~.L,to f,~t~’l-~’~.~

ADD DATES and IMPLEMENTORS Meeting           ~~" ~’P~’°x43~ ~"~’

FINDINGS & WRAP UP’~:-.~-;, 7 ..... ;: ..-~::~..~ :: =~=--.- Oct 2, 1995
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Storm Water Permit Renewal Subjects and Meeting Dates
July 3, 1995

Discuss PROGRAM MANAGEMENT revisions Ju~ 29, 1995
Discuss ILLICIT DISCHARGES revisions

, Discuss PUBLIC INFORMATION AND PARTICIPATION July 13, 1995
Discuss INDUSTRIAL/COMMERCIAL SOURCES revisions
Discuss NEW DEVELOPMENT AND REDEVELOPMENT revisions

: MORNING MEETING FOR ALL MUNICIPAL PERMITTEES July 24, 1995
Discuss MUNICIPAL LEGAL AUTHORITY/BMPs

Discuss PUBLIC AGENCY revisiona July 31, 1995
Discuss RESIDENTIAL revisions
Discuss RECEIVING WATER LIMITS

Discuss PUBLIC INFORMATION AND PARTICIPATION revisions Aug 7, 1995
�_,, Discuss DISCHARGE PROHIBITIONS

Discuss PROGRAM EVALUATION AND REPORTING Aug 14, 1995

Discuss WATERSHED SPECIFIC REQUIREMENTS Sept 11, 1995

Discuss PROGRAM EVALUATION AND REPORTING revisions

Discuss MONITORING

UPDATE MEETING FOR ALL PERMITTEES (morning) Sept 20, 1995

ADD DATES and IMPLEMENTORS Meeting (afternoon) Sept 20, 1995

FINDINGS & WRAP UP Oct 2, 1995

R0028795,~



Storm Water Permit Renewal Subjects and Meeting Dates
July 11, 1995

PROGRAM MANAGEMENT revisions ~ 29, 1995
ILLICIT DISCHARGES revisions

~ PUBLIC INFORMATION AND PARTICIPATION July 18, 1995
~ INDUSTRIAL/COMMERCIAL SOURCES revisions¯

NEW DEVELOPMENT AND REDEVELOPMENT revisions

MEETING FOR ALL MUNICIPAL PERMITTEES (morning) July 24, 1995

MUNICIPAL LEGAL AUTHORITY/BMPs (afternoon) J~y 24, 1995

PUBLIC AGENCY revisions July 31, 1995
RESIDENTIAL revisions
RECEIVING WATER LIMITS

~-"~ PUBLIC INFORMATION AND PARTICIPATION ~ Aug 7, 1995
DISCHARGE PROHIBITIONS

PROGRAM EVALUATION AND REPORTING Aug 14, 1995

MONITORING Aug 28, 1995

WATERSHED SPECIFIC REQUIREMENTS Sept 11, 1995

PROGRAM EVALUATION AND REPORTING revisi°ns

~.,...~ ~"~ 2
MONITORING revisions .

UPDATE MEETING FOR ALL PERMITTEES (morning) Sept 20, 1995

ADD DATES and IMPLEMENTORS Meeting (afternoon) Sept 20, 1995

FINDINGS & WRAP UP Oct 2, 1995
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Storm Water Permit Renewal Subjects and Meeting Dates
July 20, 1995

PROGRAM MANAGEMENT revisions                             June 29, 1995
ILLICIT DISCHARGES revisions

INDUSTRIAL/COMMERCIAL SOURCES revisions
NEW DEVELOPMENT AND REDEVELOPMENT revisions

MEETING FOR ALL MUNICIPAL PERMITTEES
(morning) July 24, 1995

MUNICIPAL LEGAL AUTHORITY/BMPs (afternoon) July 24, 1995

PUBLIC AGENCY revisions
July 31, 1995

RESIDENTIAL revisions
RECEIVING WATER LIMITS

PUBLIC INFORMATION AND PARTICIPATION ~
Aug 7, 1995

DISCHARGE PROHIBITIONS

PROGRAM EVALUATION AND REPORTING Aug 14, 1995

MONITORING Aug 28, 1995

PUBLIC INFORMATION AND PARTICIPATION

WATERSHED SPECIFIC REQUIREMENTS
Sept 11, 1995

PROGRAM EVALUATION AND REPORTING revisions
MONITORING revisions

MEETING TO ENSURE THAT PERMIT IS ADEQUATE

UPDATE MEETING FOR ALL PERMITTEES (morning) Sept 20, 1995

ADD DATES and IMPLEMENTORS Meeting (afternoon) Sept 20, 1995

FINDINGS & WRAP UP Oct 2, 1995
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Storm Water Permit Renewal Subjects and Meeting Dates
August 2, 1995

DRAFT

PROGRAM MANAGEMENT revisions ~ 29, 1995
ILLICIT DISCHARGES revisions

INDUSTRIAL/COMMERCIAL SOURCES revisions July 18, 1995
NEW DEVELOPMENT AND REDEVELOPMENT revisions

MEETING FOR ALL MUNICIPAL PERMITTEES (morning) July 24, 1995

MUNICIPAL LEGAL AUTHORITY/BMPs (afternoon) July 24, 1995

PUBLIC AGENCY revisions July 31, 1995
RESIDENTIAL revisions
RECEIVING WATER LIMITS r|

PUBLIC INFORMATION AND PARTICIPATION Aug 7, 1995
DISCHARGE PROHIBITIONS
DISCUSS PERMITTEE COMMENTS OF JULY 24 MEETING

PROGRAM EVALUATION AND REPORTING Aug 14,1995
REVIEW ANY REWRITES

MONITORING Aug 28, 1995
PUBLIC INFORMATION AND PARTICIPATION

WATERSHED SPECIFIC REQUIREMENTS 10am Sept 11, 1995
ESTABLISH DATES FOR PERMIT REQUIREMENTS

PROGRAM EVALUATION AND REPORTING revisions lpm Sept 13, 1995
MONITORING revisions

UPDATE MEETING FOR ALL PERMITTEES (morning) Sept 20, 1995

RECEIVING WATER LIMITATIONS (afternoon) Sept 20, 1995
DISCHARGE PROHIBITIONS
MEETING TO ENSURE THAT PERMIT IS ADEQUATE

FINDINGS & WRAP UP Oct 2, 1995

PERMIT ADOPTED BY REGIONAL BOARD Dec 4, 1995
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V
October 3, 1995                                    ’

Los An_oeles County Munici.~al Storm Water Permit Schedule g

Oct 11 Receive Comments (on draft mailed on Sep 15, 951

Oct 20     Mail Out Next Revised Draft.

2Nov 3 Receive Comments (on draft mailed on Oct 20, 951

Nov 6 Meeting With All Permittees 19:30 am)

Nov 22 Mail Out Tentative Order

Jan 2 Public Review Comments Deadline

Jan 22 Permit Presented at the Board Meeting
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November 2, 1995

TIMELINE FOR FINALIZING PERMIT SECTIONS

This is a tentative schedule for the completion of Permit section~ by staff indicated

Findings (draft on industrial) XS November 8, 1995

Program Management CU November 14, 1995

Illicit Connectious/Discharges/Disposal CU November 14, 1995

Industrial/Commercial XS November 14, 1995

Development/Re-Development XS November 21, 1995

Public Agencies XS November 14, 1995

Public Education/Participation CT/CU November 14/21, 1995

Program Evaluation and Effectiveness CT/CU November 14/21, 1995

~ ~:~ Monitoring XS November 21, 1995

¯ Findings (Completed Final) XS November 21, 1995



V
November 15, 1995

Los An_oeles County Municioal Storm Water Permit Schedule

Nov 9 Receive Comments/Synopsis from EAC (on draft mailed on Sep 15,
1995)

Receive EAC Reports

Incorporate Comments (on draft mailed on Sep 15, 1995)

Nov 20 Meeting with Consultants

Construction

Inspections

Monitoring

Nov 30 Internal Review of Revised Draft (Give copies to EAC)

Dec 4-8 Meet with Interested Parties and EAC

EAC U

Carson
nGlendale

Long Beach U
San Dimas
West Hollywood nBuilding Industry Association
Restaurant Association U
NRDC n

Dec 1 1-15 Complete Additional Revisions
U

Dec 18 Send out Final Draft

Dec 20 Meeting with Consultants (10-4. B12

Jan 8 Meeting of all Co-Permittees (9:30am, LACDPW)

Jan 11 Comments Due (on draft mailed on Dec 18, 1995)

Meet with all Interested Parties (IS THIS STILL OCCURRING?)
1996

Jan 26 Mail Out Tentative Order

Mar 4 Permit Presented at the Board Meeting
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Los An~oeles County Municioal Storm Water Permit Schedule 0

Dec 12 Meeting with EAC (1 pm, LACDPW, Con, Rm A, L
-Dec 18 Internal Review of Revised Draft (Give copies to EAC)

Dec 18 Send out Draft _

Jan 4 Meeting with Malibu Creek Permit’tees (8:30 am, Calabaaes)

2
Jan 8 Meeting with Consultants and invited guests (9:30, B127)

Jan 11 Meeting with LA River 1:30 ~" "’~

Jan 16 Meeting with Santa Clara 2pm /A (o.

Jan 25
Meeting with San Gabriel River 1:30 J

Meeting with Ballona Creek-    ~                               ~’~

~ Meeting with Dominguez Channel 8:30 Torrance Rec Bldg

Jan 29 Comments Due (on draft mailed on Dec 18, 1995)

Feb 26 Mail Out Tentative Order

March 13 Board Workshop on the Permit
U

April Permit Presented at the Board Meeting
U
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REVISED

Workshop Objective
To discuss the following: WORKSHOP

¯ Permit requirements and how the key issues
were addressed;

¯ Costs involved and benerds that will be derived
LOS ANGELES COUNTY

f~om storm water management; and, MUNICIPAL STORM WATER
’ NPDES PERMIT

¯ V~hat compdses the monitoring program and
what information will be derived from it.

JUNE 18. 1996
9:30 A.M. TO 4:00 P.M.

Board of Public Works Hearing Room
200 North Spring Street
Los Angeles, California

Presented by:.
California Regional Water Quality Control Board

Los A~t~ R~ion



¯ REVISED
June 18, 1996

9:30 a.m. WELCOME & INTRODUCTION TO THE PERMIT                             SESSION 2
C, afhetine Tyrre~ Los Angeles RWQCB COSTS AND BENERTS OF STORM WATER

THE STORM WATER PROGRAM - A NATIONAL OVERVIEW MANAGEMENT

Agency Moderator:. Hon. Dennis Washburn, Council Member
City of Calabasas

S̄ESSION 1
1:15 p.m. Opening Remarks

Hon. Dennis WashburnWHAT THE PERMIT IS ALL ABOUT
Moderator:. Hon. Robeet Pinzler, C~u~ ncil Member Panel Presentations

City of Redondo Beach
COMPARATIVE COST OF THE LOS ANGELES

9:55 a.m. Opening Remad~s COUNTY STORM WATER MANAGEMENT
Ho~. Robert PJnzler PROGRAM

Marianne Yamaguchl and Dr._Gu.an~ju Wang
p~r~l Presentations Santa Monica Bay Restoration P,rojecr

PRINCIPAL PERMITI’EE’S PERSPECTIVE COST OF THE STORM WATER PROGRAM FOR
Don Wolfe, Los Angeles County DepanYnent THE CITY OF MANHATTAN BEACH
of Public Works Nell MMer, City of Manhattan Beach

PERMITTEE’S PERSPECTIVE RESOURCE BENEFIT ANALYSIS OF A STORMOra Lampman, City of Butt)ank WATER MANAGEMENT PROGRAM
Dr. Wes Ingrain, State Water Resoumes Cor#ml

BUSINESS AND INDUSTRY’S PERSPECTIVE Boani
Amy Glad, Building Indusb~j A_ss.oci .at!on
Michael Kissel, Cbrl Karcher P_nteq)nsos 2:15 p.m. Questions and Answers

ENVIRONMENTAL COMMUNITY’S PERSPECTIVE SESSION 3
Dr. Mark Gol(~ Heal the Bay

MONITORING PROGRAM
PERMIT-RELATED LEGAL ISSUES
Elizabeth Jennings. State Water Resources Con#ol 3:15 p.m. Speakers:
Board Dr. Peter Mangarella, Woodward-C .~ C~_ sutta.nts

Dr. Burton Jones, University of Soutnem Caliron~a

11:15 ll.m. Questions and Answers 3:45 p.m. Questions and Answers
12:15 - 1:15 p.m. LUNCH BREAK 4:15 p.m. WRAP UP



Location: LOS ANGELES CITY HALL, BOARD OF PUBLIC WORKS HEARING ROOM
200 NO. SPRING STREET, LOS ANGELES, CALIFORNIA

Date: JUNE 18, 1996

NAME AGENCYICOMPANYI
RESIDENT ADDRESS TEL. NO. FAX NO.
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98. " I ~
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126.
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132.

133.

135.

136.

137.
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LOS ANGELES COUNTY
MEETING OF THE

EXECUTIVE ADVISORY COMMITI"EE
AUGUST 1, 1994 - 2:00 P.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS HEADQUARTERS
12TH FLOOR CONFERENCE ROOM

900 SOUTH FREMONT AVENUE, ALHAMBRA

It. Self Intmductlon

III. Or. Robert P. Ghiregi, Executive ~
Callfomla Regional Water Quality Control Board, Los Angeles Region
CRWQCB’s Perspective on Permit Renewal and Stormwater Management Plan Development

IV. CRWQC80uffine of the Proposed Storrnwatm Management Ptan Components (SMPC)*

¯ Strategy for developing specific guidance for the SMPC
¯ State Stom~water Task Force strategy for Permit
¯ Proposed Ventura County Stormwater Permit

V. Management Structure of Munlclpa] Stom~ater

¯ Santa Clam County
¯ Nmnada Coum/

VI. Stownwater Enforcement Program SeMcee

VII. Role and Function of the Executive Ad~4sory ~

¯ Mission Statement
¯ Preparation of Bylaw~
¯ Coo~iination with Co-Permltteel

VIII. NRDC ~ Update

IX. Other Dbcusdon

X. Set Next Meeting Data

ī~£v~ust.Y F.~x~ To COMM,’I"r~ MEM~.RS ON JULY 12,
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EXECUTIVE ADVISORY COMMI~’~EE MEETING

AUGUST I, 1994



EXECU’I"rV~ ADVISORY COMM’rT"I~’e-

AUGUST 1, 19

R I N T 2:00 P.M.

ITY/AGENCY I NAIlEd/TITLE



~ Thurs~y, Au~s~ II, i~4 ~

i0:00 ~ ~o 12:00 ~ v

~elf~h Fl~r ConFerence R~                                             ~
~s ~geles Co~y Department of ~lic Works Head~r~ers BI~

900 S. Fre~n~ Ave., ~ha~ra, ~ ~1803

~A

i. Self intr~uctions ¯ ~

2. Report from RWQCB staff on municipal permit renewal pro~ess.                                 --

~ 3. Development of r~ore specific guidance for the water quality management plan
outline.

4. Storm water quality monitoring:

a. Cooperative and coordinated monitoring effort among counties.

b. Sharing Southern California data among counties and within regions.

5. Propose uniform storm drain inspection frequency for all Southern California
permittees.

6. Other concerns.

7. Set next meeting dat~

t

~ NJ:wps/4080911091373
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C, allfornla Re~onal W~tm’ Ouallty ~ B~ard (CRWOC~), Cados ~
CRWOCB, Mark Pumford
I~llutlon Pflxjrzm Affiliate, ~ Roe~
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Joint Co-Permittes Meeting
Minutes of October 17, lgg4

--"~age 2

I. CALL TO ORDER

The meeting was called to order at 9:15

II. WELCOME - LOS ANGELES COUNTY OEPARTMENT OF PUBUC WORKS

Dave Yamahara, Assistant Deputy Director, LAC, welcomed the groul:~

Gary Hildebrand, indicated that this meeting is to get update from the Regional Board on the l~test
Implementation activities for the NPDES Program. The major item of discussion I~ the components
and pur1:~se of the Report of Waste Discharge (ROWD).

III. NPDES PROGRAM UPDATE - CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

Mark Pumford, CRWQCB, mentioned that he re,dewed an eady draft of the ROWE) and the gener~
concept of the document is acceptable. The Regional Board has accepted the State guidelines for
permit renewal. The guideline is in line with the Federal regulations, The Regional Board is
supportiva of the concept to break the County area into six watersheds. Mark further indicated ~
LAC has done an excellent job in taking this plan and incorporating it into the Stormwater
Management Ran. The Regional Board has undergone a restructure of its staff into
basis in anticipation of the watershed oriented new penT,it.

~
Cados Urrunaga, CRWQCB, mentioned ~ in the past few months he has distributed to all Co-

- Permittees handbooks and manuals on how to go about enhancing stormwater quality within
watersheds and how to determine whether there ere illegal connection and/or illegal discharges into
the system. In the coming months Cados will be giving out more materials on the topic.

IV. REPORT OF WASTE DISCHARGE

Frank, LAC, indicated that this meeting is to discuss the ROWO.

Gary mentioned that the Permit expires on June 18, 1995, and according to the terms of the Permit
we ere required to submit the ROWD 180 days prior to the expiration date.

The ROWD contains a summary of the BMPs currently being implemented by the Co.Permittess,
an evaluation of the BMPs implemented, and the proposed plan for stom~water management
activities to be undertaken du~ng the nex~ permit. More sDecifically, the first votuma of the Report
will address Permit Tasks 5.2.2 through 5.2.4, which summarizes the BMPs and evaluates their
effectiveness. The volume is organized in order by city, listing the BMPs being performed; this
information is taken directly from the Questionnaires. There is an evaluation of the 13 baseline
BMPs which were recommended by the Regional Board. Volumes 2 through 7 address Permit Task
5.2.5 and 5.2.6 and describe the proposed stormwater management plan activities for the next term
permit. The last volume will contain a summary of the results of the monitoring program activities
which have occurred during the term of the current Permit. The last volume, Volume 8 will be sent
out this coming Thursday. This volume Includes an evaluation of the current stormwater cluaJity data
and the proposed work p~ans for the monitoring programs for Phases I, II, and
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Joint Co-Permittea Meettng
Minutes of October 17, 1994 T 7"

~""~age 3
#

V. STRATEGY TO COMPLETE ROWD BY DECEMBER 18, 19~4 v

Frank, LAC, discussed more detailed the ROWD and indicated the deadline to comment of the draft
.=.

ROWD is October 31, The document will then be refined and the final draft will be de!Ivered the
week of November 13. The Co-Permittees will need to use this document to go to their council to
get approval to send a Letter of Intent to the LAC to participate in the new permit. The
intent is due December 13,

Vl. COMMENTS FROM CC~PERMITTEES ON CURRENT PERMIT AC’TIVITIE~

A few Co-Permittees expressed some concerns of switching into the new permit which h~s a
watershed oriented concept. They felt that they are barely able to comply with the current Permit               ~,=
which allows them to independently design and develop their own BMPI.

VII. OTHER DISCUSSION

Caltrans mentioned that they are going to go to court against the NRDC lawmJIt.

NRDC vs the throe cities has settled.

NRDC vs the County is still ongoing, LAC is ev~uating the merit of the lawsuit.

Frank mentioned that the Regional Board had initiated a Tentative Cease & Desist Order against the
County of Los Angeles for failure to implement their Stormwater Monitoring Program as proposed.
However, since the County has many of the action items on line and has also committed to
Immediately initiate some action, the Board did not proceed with the Cease & Desist Order.
Nevertheless, if the County tails in any of the commitments the Regional Board will go forward wtth
an ACL (Administrative Civil Liability). The Board also assisted LAC to secure an emergency permit
to complete the installation of an automated water quality sampler in Mallbu Creek.

VIII. ADJOURNMENT

The meeting was adjourned at 10:25
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PHASE III - MONTHLY PERMITTEE MEETING

MINUTES OF NOVEMBER 23, 1994 - 8:30 A.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT AVENUE, ALHAMBRA

PRESENT:

Frank Kuo, Los Angeles County Department of Public Works (LACDIqN) ....

C04~ERMITTEE$ PRESENT: CO-PERMITTEEB NOT PRF.aEN~"

Bell, Mas Nagernl Artesle
Bell Gardens, T. Harbour El Se~undo ~:
Bellflower, Glen Heir Glendale
Caltmns, Syrus Hawaiian Gardens ;-’::
Carson, Massoud Ghlem Inglewood --
Cemtos, Rod Posada La Habra Heigh~
Commerce, Ray Tahir Montebello
Compton, Sheila Ernd~li Palos Verdes Estates
Cudahy, Mas Nagarnl Pasadena
Downey, Stephen Yanez Rancho Palos Verdee
Gardens, Stave Finton Rodondo Beach
Hawthorne, Malek Tmmil Rolling Hills
Huntington Park, Patrick Fu Rolling Hills
Huntington Park, Shig Yonamine Sou~ Pasadena
La Canada Flintddge, Romeo Mo David Torrance
La M~roda, Katherine Lee
Lakewood, Ray Tahir
Lawndale, Brian Genovesa
Lomita, Ray Tahir
Long Beach, Barbara Munoz
Los Angeles, Chris Salv~
Lynwood, Ted Semaan
Maywood, Mas Nagami
NonNalk, Wayne Gmndin
Norwalk, Mark Smith
Paramount, T. H..rbour
Pico Rivers, Enrk:lue Acevedo
Santa Clar~a, Hooh Hahn
Santa Fe Springs, George O’Brlen
Signal Hill, Chadie Honneycutt
South Gate, John Hunter
Wh~er, David Schicldlng
Wh~er, Dave Collosi
Wh~er, Ray Tahir
Vernon, Mary Rulz

OBSERVERS/SPEAKERS:
California Regional Water Qual~ Control Board (CRWQCB), Dan Radulescu
CRWQCB, Carlos Urrunaga
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NPDES Phase III Monthly Permittae Meslk~
Minutes of November 23, 1994
Page 2

mestthg was called to order at 8:4~ e.m.The

II. APPROVAL OF MINUTES

The City of South Gate motioned to approve the minutes, seconded by the Cltyof Carson.

III. OVERVIEW OF THE STORMWATER NPI;)!~S PROGRAM - CRWQCB. L.A. REGION

Cados Urrunaga, CRWQCB, men.ned that the Board, a City, and the County of Los Angeles hmm
been trying to take enforcement acl~on aga~st a petroleum recycling company, this case want to Vial,
but the judge dismissed the case. Cados is not sure on what basis it was dismissed. John Hunter,
City of South Gate, mentioned that by the 1me the enforcement staff arrived at the ~te the discharge
water was shut off. The inspectors then took a sample out of a tank where the rainwater had been
stored. The case had 3 felonies and 22 misdemeanors counts. The judge said that since the water
had been s~ng in the tank for an hour, he queatlonad whether the results would be valid. The judge
felt it was not valid for felony cases, and after about two weeks of delibera~n and when the case was
about to be handed to the jury the judge dismissed the case.

Csro~ns lost the suit against the NRDC. The court ruled that based on the 1 lth Amendment to b’le
Cons~utlon - a State agency is not required to pay fines or panalbes to a third party lawsuit. Celtrarm
is, however, responsible for compliance.

Cados reminded evewone that it is in their best interest to know what the stormwatar requirements
are and that we comply w~h those requirements as best we can.

Dan Radulescu, mentioned that he met with the Stormwatar Management Division, of the City of
Los Angeles, and established a guideline on how to communicate between the Regionel Water
Board’s staff and the City of Los Angeles’ staff.

Cados menl~oned that next Tuesday he will be giving a presentabon at the City of Arcadia regarding
BMPs, construc~on parma, and industhal permits.

Cados expressed some concerns in regards to the Industrial and ConslTuc~on Permits which took
affect in 1992. Many companies have not sent in a Nobce of Intent.

The CRWQCB is in the process of w~ng the new Permit. Ths CRWQCB is pursuing five permits.
Cados s wn’~ng the Permit for the Santa Monica Bay Watershed, the other permits will be based on
the Santa Monica Bay Watershed permit. Cados menboned that he is hoping to have the draft new
Permit by January 1995.

IV, PERMIT COMPLIANCE UPDATE

Frank, LAC, mentoned that the latest dire~on from the CRWQCB was that s Letter of Intent is not
required to be submitted with the ROWD,

Cados indicated that a Letter of Intent is only required if that city wants to have ¯ separate permit.

LAC distributed copies of the followthg:

Status of Year I Activities for Phase III Agencies, This chart reflects the dates the LAC received
documents from Phase III.

Status of Year 2 Actiwties for Phase I1! Agenctes. This chart reflects the dates the LAC received
documents from Phase Ill.
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¯
NPDES Phase III Monthly Permittoe Meeting
Minutes of November 23, 19~4
Page 3

Monthly Perm~ee Meeting Attendance for Phase III. This chart reflects the number of meetings
altended bythe Co-Perm~ees. This chart is a public record and may be used by groups such as the
NRDC to gauge Permit Coml~iance of each c~y. Therefore, Co-Permittees should check to make
sure that this chart is accurate.

Status of Year 1 ActiW#es for Phase II Agenc~es.

¯tatus of Year 2 Ac~.ities for Phase II

Monthly Petmittee Meebng Attendance for Phase IL

V. SUB-COMMITTEE REPORT

Public Outreach Committee - Steve Fske, LAC, distributed the Resource Guide. The next project
the Committee w~ll be woddng on is a glossary of terms. Steve requested evewone to submit a later
of parl~pat~on or non-psr~c~pa~on for the Los Angeles County F~ir.

VI. F..xI~CUTWE ADVISORY COMMITTEE UPDATE

The Committee met on November 9, 1994.

VIL [TEM($)/SPEAKER[S~ FOR FUTURE AGENDAS

Cedos recommended that we have a speaker from a city in another Region to tell us how ~hey
ir~ated their watershed oriented NPDES prugmm.

VIII. OTHER DISCUSSION

The City of Long Beach motioned to meet as a Watershed group beginning January lg95. The
motion was seconded by the C~ of South Gate. There were 19 Ayes and 3 Nays, out of the
27 psol~e present. Co-Perm~ees also requested to have Phase meetings, as needed, prior to the
due date of the current Permit’s tasks.

The mee~ng was adjoumed at 10:57 e.m.

X. Np.~’I" MEETING DATE AND T~ME

An Agenda for the next Watershed meetings v~ll be mailed to all Co-Permittees prior to any
mee~ngs.

NOV9 4.
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NPDES STORM WATER PERMIT RENEWAL MEETING
REPRESENTATIVES OF SANTA MONICA BAY CITIES

JANUARY 17, 1995
1:30 - 3:30pro

AGENDA

1. Inu’oductions and Meeting Objectives (Catherine)

, 2. Discussion of Report of Waste Discharge letter¯ to LA County January 13, 1995 (Catherine)

3. Draf~ Schedule f~r Permit Preparation (Mark)

4. Overview of Objectives in Developing Permit Requirements (Carlos)

5. Adjourn
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NPDES PERMIT                                   V
MEETING - JANUARY 17,    i~95

,_,,ty .~ ~,.-+,, (-~o~.., t3,~>) ’t~-,~
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SCHEDULE OF EVENTS FOR MUNICIPAL STORM WATER PERMIT RENEWAL

Solicit input to the ~rmit
Meeting with Santa Monica Bay cities- January 17
Meeting with environmental groups - January 24
Meeting with the Executive Committee - January 26

Develop ~rmit while continuin_~ to meet with Executive Committee and environmental
February ! - 24

Develop permits for the remainin~ four watersheds based on the Santa Monica Bay ex~rience
"=March 27 - April 10

60 Day Public Notice - April 12

AgtdZgLP_gCgagt~ - June 2

l~;zazd..Mr, tl, i~ ~. June 12

t
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Jhn Noyes
Page 2

Therefore, it is our intent to prepare six (6) municipal storm water permits that will be based
on your submitted ROWD. It is also our intent that the permits for the SantaMonica Bay
Watershed Management Areas include an accelerated implementation schedule to reflect their
lead in the staggered phasing of the current permit. We also plan to work with a core group
of agencies representing the Co-Permittees and several environmental groups to determine
what additional requirements and/or provisions will be incorporated into the drai~ permits to
supplement the im’ormation in the two SWMPs for the Santa Monica Bay. Based upon the
Santa Monica Bay experience, additional permit conditions which supplement the other
SWMPs for the remaining areas will be developed. These additional drai~ permit conditions
will then be distributed to the public, the Executive Advisory Committee, and the other Co-
Permittees for review and comments. A schedule is under development.

! If you should have any questions in regards to this matter, please call me at (213) 266-7515
¯ or have your staff call Carlos M. Urrunaga at (213) 266-7598.

CATHERINE TYRRELL
Assistant Executive Officer

co: Jorge Le6n, Office of the Chief Counsel, State Water Resources Control Board
Catherine Kuhlman, United States Environmental Protection Agency, Region IX
Gary Hildebrand, Depar’anent of Public Works, County of Los Angeles
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INITIAL ASSESSMENT OF THE REPORT OF WASTE DISCHARGE (ROWD)
VOLUME 2 AND 3: STORM WATER MANAGEMENT PLAN FOR
THE SANTA MONICA BAY WATERSHED (MALIRU CREEK AND O-TIIER RURAL
AREAS AND BALLONA CREEK AND OTHER URBAN AREAS)

1. The Storm Water Management Plan should adopt an accelerated development and
implementation schedule (relative to the Plan for other watersheds in I,m Angeles
County) that reflects the results of advanced planning conducted by the first phase
co-permittees and the Santa Moulca Bay Restoration Project over the last five years.
(Section 1)

The co-perrnittees within the Santa Monica Bay watersheds were in the fhst phase of the
"early" municipal storm water NPDES permit. The "early permit" provided five years
for all participants to develop many essential elements of a storm water management

~plan. Specific tasks being accomplished over the last five years including collection of
necessary land use information, summarization of existing measures for storm water
pollution control and evaluation of their effectiveness, implementation of mandatory
BMPs and evaluation of their effectiveness, and evaluation of the need for additional
BMPs.

The Santa Monica Bay Restoration Project, under the participation of co-permittees
within the Santa Mo,ica Bay watershed, has developed a Bay Restoration Plan (BRP)
which recommends many priority actions to be included in the Storm Water Management
Plan under the municipal storm water permit.

Rather than starting again the development of a storm water management plan,
information provided by tasks completed under the "early permit" and actions
recommended by the BRP could be readily incorporated into the storm water
management plan under the new Permit. For some program components (e.g., illicit
discharges, construction sites), instead of developing a "concept by sometime within the
next five years, a formal program to accomplish the tasks must be included in the final
document. For other program components (e.g. industrial/commercial sources, public
outreach), existing control measures should be left in place at the start of the Permit,
with "f’me-tuning" for the specific watershed at a later time.

Due to re-organization of the municipal storm water NPDES permit into six watershed
areas within the Los Angeles County, further planning may be needed for integration of
various program elements on a watershed basis. In Santa Monica Bay watershed, re.sults
from the watershed planmng efforts of the SMBRP could be used to accelerate this
planning process.
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The Plan should establish clear goals and objectives. (Section I)

Any storm water management plan ,should have a set of clearly-established goals and
objectives. What does the plan want to achieve? What’s the key strategies to achieve
the purpose of the plan? What are the priorities? For the purpose of permit r~newal,
the Plan also need to address the new elements that differentiate it from efforts made
under the previous permit.

By reorganizing all participants into six watershed areas, the goal statement of the Plan
should emphasize the implementation of a watershed approach. It should also state the
control of storm water/urban runoff pollution for protection of the beneficial uses of
waterbodies within the watershed. In order to achieve the goal of the Plan, a set of
objectives should be established to address the needs in the areas such as:

Implementation of a mass emissions approach and other management approach
to address the pollutants of concern
Establishment of sustained program funding
Watershed-specific pilot]demonstration projects

- Watershed modeling
- Development and implementation of a comprehensive monitoring program
- Program/BMf effectiveness evaluation

Priorities and timeline set for implementation of each Program components should be
guided by these objectives (see the following comments on several specific components).

The ~-io~ Co~t~ ~-t~blished ~nder ~he Plan should ha,~e N~y roles and
|-~po~|hNfies in ~mplem~fi~g a w~ter~hed ~pproad~. (S~do~ I.A)

The roles and responsibilities of the Watershed Management Committee proposed under
the Plan should not be limited to preparation of a plan, preparation of annual reports, and
other general coordination activities. They should be enhanced from those of the
committees under the "early permit" in order to meet the challenge of watershed-based
storm water management.

The roles and responsibilities of the Executive Committee/Watershed Management
Committee should be enhanced to include supervising of co-permittee activities within
the watershed, assuring consistency in BMP implementation among Co-permittees,
managing/implementing watershed-wide BMPs and pilot/demonstration projects, and
actively searching for and securing funding for the implementation of the storm water
program in the watershed.

The plan should also clearly distinguish the responsibilities of various commitwes and
each individual co-permittee so that each orgamzation is fully accountable for its actions.
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For example, the Plan should specify who is responsible for evaluating monitoring data,
what is the mechanism to determine adequacy of the submittal from each Co-permim~e.
Finally, the plan should clearly identify describe the decision-making processes of the
committees and how the products of their meetings will be incorporated into the
programs of al] the Co-per~itte~.

~ 4. The Plan should establish sources and mechanisms for sustained’program funding.
~, (Section I.C)
i ’

Nothing but sustained program funding can provide the guarantee for full implementation
of the storm water management plan. The Plan must provide a practical mechanism to
sustain program funding over the long-term in order to avoid seeing repeategl delays in
program implementation, only because of the inability to fill a funding shortfall.

The Plan should provide information on how the monetary responsibilities will be
,’,established, including how will the Principal Permittee fund its responsibilities and how

will the Co-permit~es fund theirs; and who will be liable for penalties assessed for
program non-compliance. Furthermore, the Plan should demonstrate (1) how to prevent
potential cutback of current funding sources; and (2) how to identify new potential
funding sourc~ if current funding level is deemed not sufficient.

�~~ 5. The Plan should dearly demonstrate that the Co-permittees have possessed the legal
authorities for implementation of the Plan. The Plan should also put in place
procedures needed to enforce the legal authorities. (Section I.D)

Legal authorities that must be obtained by Co-permittees under the Plan include, but a~
not limited to: control andlor prohibit through ordinance, permit, contract, order or
similar means, the contribution of pollutants from industrial discharges, illicit discharges,
spills, dumping or disposal of non-storm water materials into the storm drain system.
In addition, interagency agreements among Co-permittees should be established under tl~
Plan to control the con~bution of pollutants from one portion of the municipal syst~n
to another portion of the municipal system.

The Plan should specify procedures needed to mordtor compliance with various
provisions as mandated under the existing legal authorities. The plan should set target
for compliance and demonstrate that sufficient resources are allocated to carry out needed
activities.

6. The Plan should have a firm commitment and timeline for implementation of
baseline BMPs and provide greater spedficity for implementation of the baseline
BMPs. (Section I-VII)
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As minimum requirements, there should be a s~t of baseline BMPs identified under each
section of the Plan that describe storm water pollutant control measures (e.g. illicit
discharge elimination, runoff control on indusmal/commercial sites, public aget~cy
activities, public education, etc.). Baseline BMPs are those that are relatively well-
understood, have been used with notable success in areas throughout the .watershed, and
have already been developed or implemented to a certain degree in the entire watershed.

The implementation of baseline BMPs should be mandatory, and be c~ompleted by all �o-
permittees within a relatively short p~riod of time. For some baseline BMPs, specific
schedules for completion of a task (e.g. site inspection) should be ~+tablisl~l.

The baseline BMPs should include, and be expanded upon the 13 BMPs required by the
Regional Board under the "early permit’, and the Menu A BMPs recommended by th~
Bay Restoration Plan.

~,The Plan should address long-term land use planning needed for storm watzr
management, and establish long-term goals for mlnimlzln~ impacts of future
developments. (Section IV.A)

The plan should evaluate the impacts of existing land use plans including general plan,
master plan, zoning ordinance, habitat restoration plan, and new development proposal,
etc., and to determine whether, for example, existing requi~ments may contribut~ W
excessive erosion and sediment problems. Based on this evaluation, necessary changes
to these plans should be made by all Co-permittees.

A watershed protection policy should be developed to remediate the existing impacts and
minimize the impacts of future developments. Development of this policy is especially
important for the Malibu Creek and other rural watersheds becaus~ of the pressure for
new development. A long-term goal for minimizing impacts of future development
should be established, based on evaluation of existing land use plans, and the modeling
and forecast of future impacts by potential new developments.

Pilot/demonstration projects should be developed and conducted based on the
characteristics of the various watersheds to evaluate and selec~ BMPs for long-term
implementation. (Section rI-VID

Pilo~/dcmonsu-ation projects should be developed and conduc~l to evaluate new pollution
prevention actions, BMPs, and pollution sources. Results of these pilo~/demonsU-ation
projects will provide essential information needed for evaluating the effectiveness of
existing and potential control measures, and improve ~e efficacy of the Storm Water
Management plan in the long-term. Pilot/demonstration projects should be selec~l by
the Watershed Management Committees based on th~ needs prioriti~d for each specific
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V
watershed, and be conducted at locations which represents the characteristics of the
waters .

9. Program evaluation should be greatly enhanced in order to evaluate program/BMP "r
effectiveness and to measure progress towards meeting mass emissions performance
goals for pollutants of concern. (Section VIID

Evaluation of BMP effectiveness is one of the least fulfilled requirements under the
"early permit’. Yet, the importance of this task can never be understated. Program
evaluation section of the Plan should be greatly enhanced to ensure that evaluation of
effectiveness are conducted and reported for all BMPs that are implemented under this
Plan. Quantitative performance standards should be established wherever feasible, and

, be used to measure progress made toward achieving mass emissions discharge
performance goals.

10. A comprehensive monitoring program should be implemented to assess impacts on
~receiving waters, pollutant loads, pollutant sources. GIS and other modeling tools
should be applied for interpretation of the monitoring results and the application of
monitoring/research results in long-term planning. (Section IX)

A comprehensive storm water monitoring program should be developed and implemented
at the earliest date possible. This comprehensive monitoring program shall be able to
assess the impacts of storm water on receiving water beneficial uses, estimate annual
pollutant loading, identify major pollutant sources, and evaluate the effectiveness of BIVIP
implementation. Efforts shall also be made to coordinate the storm water monitoring
with other point source and impact monitoring, as integrated pollution management is
required under the watershed approach.

Under the Plan, the Co-permittees shall take the responsibility of updating land use and
other information collected under the "early permit", compiling information on land use,
pollutant sources, and all relevant monitoring data using a GIS system, and interpreting
monitoring data using GIS-based modeling tools.

5
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NPDES PERMIT NO. CA0061664

MONTHLY MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
PERMITTEE MEETING

MINUTES OF JANUARY 19, 1995, 8:30 A.M.

CITY OF CALABASAS
26136 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

PRESENT:

Attendanre sheet attached.

The meeting was celled to order at 8:45 e.m.

II. APPROVAL OF MINUTES

No obje~on to not approve minutes of November 1994 meeting.

III. OVERALL NPDES PROGRAM UPDATE - CARLOS URRUNAGA, fCRWQCB)

Carlos Urrunaga, CRWQCB, mentioned that the Regional Board has structured its staff into watemhed
units. Cados indicated that the Regional Board will be undertaldng some studies of all receiving waters
within the region, which includes Los Angeles County and Venture County. The Regional Board is
se=ng up a computer data base which will enable anyone to access the Regional Board’s information
regarding monitoring data, etc.

Cados distributed a letter dated January 4, 1995 to Jim Noyes, LACDPW, which stated the Regional
Board’s intent to establish s~x permits, one for each watershed. The Annual fee is about $60,000. The
January 13, 1995 letter to Jim Noyes indicated that the Regional Board received the Report of Waste
Discharge, and found it acceptable as a permit application. The Regional Board does not feel that the
Stormwater Management Plan, for Santa Monica Bay, successfully integrated what was leamed from
the Sent,?. Mo~ica B~y Restora~on Pro, s.., Tha Stormw’ater Management Plan says we should
incorporate the 74 action items from the Santa Monica Bay Restoration Project which are relevant to
Co-Permittees’ stormwater programs.

The Regional Board is planning a workshop for all agencies in the County and the public to provide
comments on the draft permit and other items of interest. The Regional Board would like to know what
the public, c~0es, and er~ronmental groups think about the program. Carlos mentioned that it was the
intent of the Regional Board to distribute copies of the draft Permit the first week in January. The
Regional Board is wa~ng to have a few meetings to make sure we are incorporating everything that
needs to be included in the new Permit. Carlos mentioned that the draft of the new Permit will be lent
to all Co-Permittees for comments.

Cados indicated that the Regional Board will not be attending these monthly meetings unless
specifically asked to attend. He also mentioned that he w~ll be vtsi~ng other regions to see how their
Watershed programs are being carried out.
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NPDES Malibu Creek and Other Rural Areas Watershed Meeting
Minutes of January 19, 1995
Page 2

that two days ago there was a meeting with a few cities from Santa Monica Bay (I.ACCartos me~oned
prov’~led handouts of the meeting) the County and the Regional Water Board.

IV. WATERSHED STORMWATER MANAGEMENT PLAN

Item not discus~d.

V. ~/ALUAT1ON OF BMP I~FFECTIVENESS

LAC Indicated that the BMP actMty indicator forms passed out at the meeting will be used by LAC to
monitor the BMP effort. Co.Permittaes are not expected to fill them out, but can use them as reference.

Vi. ESTABUSHMENT OF SUBCOMMITTEES

Item not dlscumd.

VIL EXECUTIVE ADV1SORY COMMn-I’EE REPORT

Meeting is scheduled for January 26, 1995, at 1:30 p.m.

Viii. ITEM(S~/SPEAKER(S~ FOR FUTURE AGENDAS

Item not di=cu~ed.

O,SCUSS,ON
Frank gave three o~ons on running the makings:

a. Tape record the meetings only, the County will provide an Agenda only.
b. Tape record the meetings and summary of major Items, the County will provide an Agenda only.
c. Tape record the meetings and have a Co-Permittee agency take the minutes and provide

agenda.

Itwas a unanimous vote to have the County tape record the meetings and provk:le 8 ~ummary on the
major items of discussion.

A motion was made by the City of Agoure Hills, seconded by the City of Wastlake Village, that on any
vote it require a quorum (4 out of 7) and then a simple majority of the attending Permitteas to approve
an Item. There ware 5 ayes and 0 nay.

A mo~n was made by the City of Agoura Hills, seconded by the City of Calabases, to meet monthly.
Five ayes no nays.

A motion was made by Ventura County, seconded by the C~ of Agoura Hills, to meet in the City of
Calabasas and to meet the 1st Thumday of every month. Five ayes no nays.

A motion by the C~ of Calabasas, seconded by Venture County, to have an open meeting where all
can attend, and if needed a close-session for Co-Permlttees only. It was approved unanimously.
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NPDES Malibu Creek end Other Rural Areas Watershed Meeting
Minutes of January 19, 1995
Page 3

X. PERMIT COMPLIANCE UPDATE

LAC distributed the follow,g:

NPDES StormwMer Permit Renewal Proposed Water~hed Breakup.

The Table of Conter~ to ~e Report of Waste Discharge.

,,Rtorrnweter/Urben Runoff BMPs - Quarterly Acl~ttty Indicator forml.

Lo~ Angeles County Deperlment of Public Works. Waste Manegement Division Telephone Roster.

Status of Year 3 Activtl~s for Phsse II Agencies.

Status of Year 2 Ac#vttJes for Phese III Agencm.

XL NEXT MEETING DATE AND TIME

The next Santa Monica Bay - Malibu Creek and Other Rural Areas Watershed meeting is scheduled
for February 2, 1995, at 8:30 a.m., at City Hall, Conference Room 2, 26135 Mureau Road, Celebasas.

The meeting wa~ adjourned at 11~0 a.m.
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MALIBU CREEK AND O~ER RUKAL AREAS WATERSHED
MONTHLY CO-PERMITTEE MEETING

O
JANUARY 19, 1995 - 8:30AM

Agoura l tills            £1~~         L

2
Caltrans

Westlake Village

California Regional Water Quality ~E~’~’
~

Control Board

Los Angeles County ~e~V~     ~ ODepartment of Publlc Works

LOS Angeles County ~,~ ~~Department of Public Works

RURAL:SIGNUP
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NPDES STORM WATER PERMIT RENEWAL MEETING
ENVIRONMENTAL GROUP REPRESENTATIVES

JANUARY 24, 1995
1:30 - 3:30pro

AGENDA

~ 1. Introductions and Meeting Objectives (Catherine) ~,~

~ 2. Discussion of Report of Waste Discharge letter
’~ to LA County January 13, 1995 (Catherine)

o 3. Draft Schedule for Permit Preparation (Mark)

4. Overview of Objectives in Developing Permit Requirements (Carlos)

~ 5. Environmental Group Perspective

?

6.    Adjourn

! ,
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AGENDA.. . ~-

SANTA MONICA BAY -~
MALIBU CREEK AND OTHER RURAL AREAS

PERMITTEE MEETING ::

FEBRUARY 2, 1995 - 8:30 A.M.          ~

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

8:30 A.M. I. Call to Order

II. Overall NPDES Program Update
Califomia Regional Water Quality Control Board, Los Angeles Region

III. New Permit Update

N. Watershed Stormwater Management Pl~n

V. Executive Advisory Committee Report

¯ Selection of a Representative from this Watershed

VIII. Item(s)ISpeaker(s) for Future Agendas

IX. Other Discussion

10:30 A.M. X. Adjournment

For additional information, please contact Mr. Frank Kuo at (818) 458-6989.

FEB95.AGN
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NTDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

~# LOS ANGELES REGION
OAPRIL 3, 1995

1:30 - 4:00 pm
AGENDA

~
1. PERMIT RENEWAL LOGISTICS (Structure of Meetings)

Size of Negotiation Team,
,, Timeline and Proposed Meeting Dates

2. GOALS, OBJECTIVES, AND EXPECTATIONS 2At the March 20, 1995, permit renewal meeting, a number of attendees indic.a~d the need to
clearly present the goals and expectations of the permit. Prior to that however, ¯ discussion ofth¢
following items i~ nec, e~,agy:

Problems in Receiving Waters Caused by Storm Water
The Need to Protect Beneficial Uses

(Area Wide, Watershed Spegifi¢)
Causes of Problems - Area Wide, Watershed Specific
Permit Language Regarding Goals and Objectives

3. PROGRAM MANAGEMENT

The following are items from the draft permit and/or based on the themes that were also discus.~d at the
March 20, meeting.

a. Discussion and Clarification of Project Management Issues:
Simplicity vs. Complexity
Details vs. Flexibility
Permit vs. Watershed Approach

b. Discussions of Permit Language on Program Management
Reasonable Schedules of Implementation
Cooperation and Coordination between Permittees
Institutional Arrangements among other Agencies (Jurisdictional Respons~ilities)

Funding Arrangements/Mechanisms for the Program
Legal Authority

4. DISCUSSION OF NEXT MEETING’S AGENDA __. )

5. ADJOURN
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PLEASE SIGN FOR RECORD:

Location: 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CAUFORNIA 91754
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NPDES STORM WATER PERMIT RENEWAL MEETING
V~.’_ REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
APRIL 17, 1995                                           0
1:00 - 4:00 pm

AGENDA                                 L

I.        PROGRAM MANAGEMENT(At this meeting we will individually discuss the Program Management chapter elements frem lhe dra/~

: Malibu Creek Storm Water Permit dated February I0. 1995.)

i A. Principal Permittee (2)
2

i
B. Co-Permittees (3)

~ C. Agency Coordination (4)

~ D. Executive Advisory Committee    (5)

,. E. Watershed Management Committee (6) -,~
i F. Watershed Management Subcommittees(7)

G. Institutional Arrangements (8)

H. (9)

~ I. Area-Wide Resources

~ 2. City-Specific Resources

~ I. Legal Authority (I0)

2. FOLLOW-UP FROM PREVIOUS MEETING
,. A.    Problems/Pollutants of Concern by Watershed Management Area Waters (I I)

(At the April 3, 1995 meeting the issue of problems within watershed management areas were
discussed. As promised, Board staff is developing a listing of problems!pollutants of concern
by watershed management arr, a,)

B. Definitions (12)
(The issue of clef’tuitions was also rai~d. A fi~[ draft of potential dcf’mi~ion~ will be handed

out for r~vi~w.)

3. DISCUSSION OF NEXT MEETING’S AGENDA

4. ADJOURN
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION

BACKGROUND ON PROGRAM MANAGEMENT ¯

Before one can develop a storm water management program, one must first recognize the
importance of watershed management. We have included a chapter entitled Watershed
Management from a USEPA funded technical manual at the beginning of the package.

of assorted permits, manuals, storm waterAdditionally, compiledphotocopies
management plans (SWMPs) to aid the discussions. Copies of entire documents can be obtained
from Carlos.

1. PROGRAM MANAGEMENT
(At this meeting we will individually discuss the Program Management chapter elements from the draR
Malibu Creek Storm Water Permit dated February 10, 1995.)

Program Management is an essential element of the entire Storm Water Management Program.
It is the cement which holds the program together. Program management includes goals and
objectives, responsibilities of Permittees, coordination among Permittees, coordination among
agencies within the Permittee’s jurisdiction (i.e., public works, planning, building and safety,
etc...), coordinating with agencies not permittees under the program, identifying fiscal
responsibilities, and having adequate authority to undertake and enforce the program.

Area wide permits are permits that are issued to a group of municipal governments. The
governments are given a single permit and pay a single fee. The area wide permits require
cooperation by a number of government entities including cities, the County, and Caltrans. Each
governmental entity will have, a variety of agencies within that governmental entity that have
responsibilities either directly, or indirectly for storm water related activities. The plan must
include a discussion of who is involved in the program, how they will function together, what
kind of interagency funding arrangements are made. For each permittee, the plan must also
outline the funding and funding mechanism to be used, and the legal authority that will be used
to enforce the program.

A description of a comprehensive planning process used to develop the stormwater management
program including public participation, intergovemmental coordination, and the relationship to
other planning processes.

An analysis of stormwater management needs, a system for prioritizing needs, a description of
the basis for the priority system and an implementation plan and schedule for the term of the
permit that reflect the priority needs. The stormwater management program mus~ have an
appropriate balance between prevention and correction based upon available information about
sources of pollution and discharges from municipal storm drains.
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~" In general, the plans are a good beginning, however, what is lacking in the plans is a goal or
Oobjective and how the program’s management will achieve the goals and objectives. The

permittees should ask themselves what the water quality problems are, the sources of pollution,
and what needs to be done to accomplish the task at hand.

See section i

A. PRINCIPAL PERMITTEE

It is important to identify which program elements the County will be solely r~sponsible for
undertaking. The rest of the program elements will then be divided among watershed
management areas and Permitlees within the watershed management areas. (This became an
issue when some permittees assumed that the County would be responsible for all water quality
monitoring including the illegal connection and illicit discharges requirement.) An agreement
will mos~ likely be necessary. The language in the Storm Water Management Plan must be clear
as to roles and responsibilities and determining how conflicts will be minimize&                        ~"---~

See section 2

B. CO-PERMrrTEES

The Co-Permittees will be re~n~ible for compliance with the permit within their j~ri~lic~ions.
Individually, what will the Permittees be reSl~nsible for undert~dng? What if another Per~it~
proposes to undertake a pilot project. Will Permittees contribute? Can the pilot project be
~rdinated among Permittees m ,~tis~ con~rns? What will the responsibilities be?

See ~tion 3

Under the municipal storm water permits, municipalities are named as Permittees. The indi~id~l
Permit~ee is responsible for complianc~ with the NPDES permit. Within the m~icil~lity,
however, there are other departments who~e responsibilities have impacts on water quali~. An
example of this is a public works department which is the main ¢on~ct with Regional Board ~
for permit compliance. There may a utility department in that municipality which as a
activity, cuts ~ment or ins~ls power poles. These activities if not done r~’efully, could
water quality c~ncems. This directly opposes what the public works department is attempting
to achieve. The language in the Storm Water Management Plan must be cl~ as t~ roles and
responsibilities and determining how conilicts will be minimiz~t-                                     ~’~

See ~’tion 4
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D.    EXECUTIVE ADVISORY COMMITTEE

One obvious note is the lack of detail on how the Executive Advisory Committee and the
Watershed Management Committees will interact. Is one above the other? It is our
understanding that the Executive Advisory Committee was set up in order to negotiate the permit
renewal. Typically, a committee made up of permittees such as the Executive Advisory
Committee is empowered to make decisions as a governing body. Is the Executive Advisory
Committee a governing body? Was it legally empowered to make decisions for the Pzrmittees?
Can it be?

S~ section S

E. WATERSHED MANAGEMENT COMMITTEE

The watershed management committees described in the SWMPs is a good start. One of the
committees however, should be a decision making body. It is unclear on paper versus in retry
which is w~ch. The decision making body should provide direction to all other committees and
to program staff. As the roles and responsibilities of committees are clarfl~ed, the decision
making among all of the pennittees may be simplified.

See section 6

F.    WATERSHED MANAGEMENT SUBCOMMITTEES

It is foreseen, to establish pdorhies, goals, and objectives for the program, the pennittees may
need to establish sub-committees. Subcommittees has proved useful in areas such as R~verside,
Alameda, and Santa Clara Counties in order to effectively, efficiently , and expeditiously
a~omplish tasks.

See section 6

G. INSTITUTIONAL ARRANGEMENTS

Water quality problems are in many cases not limited to a single watershed or jurisdiction, it is
in the Perminees’ best interest to cooperatively design complement,~’y and consistent storm water
management procedures and coordinate their implementation d~roughout the watersheds as
applicable.

It will be necessary to coordinate with other permittees in the program. An implementation
agreemenl will also be necessary to clearly state what each permittee is responsible for.
Additionally, such an a~’eement such as this may allow more rapid response when spills or leaks
cross jurisdictional boundaries. The agreement is said to be executed by all permittees by
December 1995. Has this process already begun? Also, permit’tees should not wait for the plan
to be "more fully developed". Coordination with other agencies should begin as soon as possible.
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DIAlq’

The SWMP should include a description of mechanisms to address storm water problems that
span political boundaries. A watershed planning and management process may be used by
jurisdictions for identifying management goals and the roles and responsibilities of the

See section 8

H.    FISCAL RESOURCES

Funding is an issue which has not been addressed much in the past. A fiscal analysis covering
the term of the permit, should include the capital, and operation and maintenance expenditures
necessary to implement the stormwater management program, and a description of staff,
equipment, and support capabilities to implement the stormwater management program. The
fiscal analysis shall include a description of the source of funds that are available or are proposed
to meet the necessary expenditures. A budget should be detailed enough to show the cost of each
of the elements, the personnel or contracts that will be required to implement the program, the
anticipated funding source(s), and the process and time schedule for establishing detailed annual
budgets. There should be a strategy for securing funding where shortfalls exist. A budget for
the fiscal year 95-96 is not proposed by the permittees under the ROWDs but should be
developed. The SWMP budget should propose annual funding levels during the term of the
permit for each program component of the permit. The fisc.~ analysis should identify anticipated
cost-sharing arrangements among permittees intended to reduce individual permittee costs of

~ permit compliance. Permittees are not expected to provide a detailed inventory of all equipment
-~" necessary to implement the SWMP.

See section 9

I.    AREA-WIDE RESOURCES

: It may be wise to consider pooling resources in order to accomplish tasks such as a public
~ education campaign or household hazardous waste roundups.

CITY-SPECIFIC RESOURCES2.
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I. LEGAL At~HORITY
O

In order to have an effective municipal storm water management program, permittee$ must
demonstrate that they have adequate legal authority to control discharges to and &om the Lmunicipal storm drain system owned or operated by the permittees. This legal authority may be
a combination of statute, ordinance, permit, contract, order or inter-jurisdictional agreements with
co-applicants with existing legal authority to:

Control construction site and other indgstrial discharges to the storm drain,"

2Prohibit illicit discharges and control spills and dumping;

Control potential sources of pollutants from discharges to or from permittees’ storm
drains that are interconnected or shared with other entities;

¯ Require compliance with regulations and statutes; and

Carry out inspection, surveillance, and monitoring procedures.

See section 10

2.    FOLLOW-UP FROM PREVIOUS MEETING

A. Problems/Pollutant~ of Concern by Watershed Management Area Water
(At the April 3, 1995 meeting the issue of problems within water~hed management ~ w~re
discussed. As promised, Board staff is developing a listing of problems/pollutants of concern by
water~hed management

The attached lists are preliminary dmfl~ of work compiled by

See section 11

B. Definitions
(The issue of definitions w~ also raised. A f~t draft of potential defmitions will be handed out
for review.)

See section 12
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Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754

Date: /~/~/~"    /7 / /~ °/’5"

NAM E COMPANY ADDRESS PHONE

13.

14.
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V

NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD L

LOS ANGELES REGION
MAY 15, 1995

12:30 - 4:00 pm

AGENDA

2

~ 1. Review Previously Edited Chapters of Draft Permit

Program Management (Review Mark Gold’s Legal Authority Comments)

b. Illicit Discharges

2.    Review two Additional Chapters of Draft Permit

~ a. Industrial/Commercial Sources

b. New Development and Redevelopment

3. Discussion of Next Meetings Agenda

4. Adjourn
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
MAY 15, 1995
12:30 - 4:00 pm

AGENDA

I.    Review Previously Edited Chapters of Draf[ P~-q~mit

a.    Program Management (I) (Review Mark Gold’s Legal Authority Comments)(2)

i b.    Illicit Discharges (3)

2. Review two Additional Chapters of Draf~ Permit

a. Industrial/Commercial Sources Background (4)

i. Industrial/Commercial Sources Chapter of the Draft Permit (5)

b. New Development and Redevelopment Background (6)

ii. New Development and Redevelopment Chapter of the Draft Permit (7)

3. Discussion of Next Meetings Recommended Agenda (8)

4. Adjourn

,)
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MALIBU CREEK AND OTHER RURAL AREAS WATERSHED                                               V
MONTHLY CO-PERMITTEE MEETING

MAY 25, 1998, 8:30 A.M.
CITY OF CALABASAS

2613S MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

MAJOR ITEMS OF DISCUSSION:

of five pollutants of concern centered on Pathogenic Bacteda and1. Discussion
viruses. Some ideas discussed to deal with the problems included, public outreach
for horse corral owners, public outreach, and educational materials for septic
system users, pet waste dispensers at perks, and educational materials concerning
use of "black waterlgray water’. Those items along with the development of a
possible horse manure hauling program will be discussed in more detail at the next
meeting. Discussion of suspended solids (construction- related) was agendized to
next meeting with emphasis placed on Baldwin project and Westlake North.

2. The City of Westlake Village displayed their contractor/homeowner public r’~

outreach/education materials developed in conjunction with the SMBRP PiE Grant U
Program, discussion which followed cantered on a possible cooperative effort
between all cities and the County to distribute these materials throughout the
Watershed. More discussion on this subject was agendized for next meeting. U

U
MALIBU:MAY95.MIN ~’~

Attach: Copy of attendance sheet U
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MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
MONTHLY CO-PERMITTEE MEETING

MAY 25,1995 - 8:30 AM

Malibu

Westlake Village

Ventura County

Callfornla Reglonal Water Quality
Control Board

,.os Angeles county ~~_ ~
Department of Public Works

Los Angeles County
Department of Public Works

RURAL : S I GNUP
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NPDES STORM WATER PER]~~RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ~2qGELES REGION
JUNE $, 1995

9:311-4:00 pm ’
~: 1. Discussing the Executive Advisory Committee Tasks

2. Review four Additional Chapters of Draft Permit

a. Construction/Development/Redevelopment

ii
b. Publi~ Agency

~. Residential

~ d. Public l~ff~rmation/Publi~ P~i¢ipati~
~

3. Discuss Press f~r Determining Watershed Speeifi~ Rcquimme~

- 4. Discussion ~f Next Meeting~

~- 5. Adjourn
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Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PAII~, CALIFORNIA 91754



NPDES STORM WATER PERMIT RENEWAL MEETING
~t~ 0

REGIONAL WATER QUALITY CONTROL BOARD
LLOS ANGELES REGION

JUNE 14, 1995

12:30-4:00 pm
BI2

2AGENDA

1. Review Additional Chapters of Draft Permit

~ a. Public Agency Requirements

b. Residential

c. Public Information/Public Participation

3. Discuss Process for Determining Watershed Specific Requirements

!, ~)- 4. Discussion of minimum Best Management Practices standards
IfAgendaitemsarenotcompletedduringth~smeetingorthedune19,1995meeHng, a{~,~

i
follow-up meeting will be held on June 26, 1995 to complete agenda.

t 4. Discussion of Next Meetings Agenda. Next regular meeting is June 19, 1995.
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AGENDA

SANTA MONICA BAY                                                               ~r~
MALIBU CREEK AND OTHER RURAL AREAS ~_

PERMITTEE MEETING
g

JUNE 22, 1995 - 8:30 A.M. ~,

CITY OF CALABASAS                            --
26135 MUREAU ROAD, CALABASAS                     ~,~
CITY HALL, CONFERENCE ROOM 2

8:30 A.M. I. Call to Order

II. Old Business

III. New Pe~it Upd~e ~~
¯ Chapter I P~m Managem~
¯ Chapter 2 Illicit Di~~

~ec~ve Ad~so~ ~mmi~e Re~

V. Cons~on BMP Case S~dles - Bald~n P~iect - W~ake No~

Con~nued Discussion of Five Pollu~n~ of Concern and ~er
Relat~

VII. Discussion of Cooperative Effort on PIE Grant

VIII. Discussion of Applications For Planning and 319 Grants

IX. Item(s)/Speaker(s) for Future Agendas

X. Adjournment

For additional information, please contact Mr. Frank Kuo at (818)458-6989.

June95.AGN
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MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
MONTHLY CO-PERMITTEE MEETING

JUNE 22, 1995, 8:30 A.M.
CITY OF CALABASAS

26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

MAJOR ITEMS OF DISCUSSION:

1. There vail be a meeting on July 24, 1995 at the L A CDPW Alhambra Headquarters,           2
held by the Executive Advisory Committee to discuss Permit negotiations with all
Co-Permittees.

2.    The lack of communication between the Regional water Board and the City Council
of each Co-Permittee was discussed. The point was made regarding the budget
planning currently in progress at different cities and how the Permit adoption will

.F-"-’-- ,,

affect these budgets. "~

3. The target pollutants discussion continued with concerns being raised about
r~

chlordane, its use has been suspended and quantities are minimal. What
supporting data does the Regional Water Board have for targeting specific
pollutants? What criteria is used, toxicity or quantities found?

4. The Baldwin project was discussed in regards to specific erosion and sediment
control methods used during the January storms, Calabasas offered to share
photos of this site demonstrating the success of "K Rails" used as check dams and
other successful BMPs at the next meeting..

5. Prospective BMPs were discussed with Agoura Hills urging other Co-Permitees to
experiment with and study specific sites prior to being mandated by the new Permit.
All Co-Permittees within each watershed should pool information and cooperate
with each other.

6. There was a discussion on Westlake’s proposed BMP hand outs. Time is running
out and a special meeting was suggested to resolve all details prior to the printing
plate being struck.

MALIBU:JUNE95.MIN

Attach: Copy of attendance sheet
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.e,tl~e vnl,ge _)~ 5AN~HET_

Ventura County

California Regional Water
Control Board U

Department o~ Publ£¢ Worki

Depa~ent of ~lic Works
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PLEASE SIGN FOR RECORD:

RE:

location: 101 CENTRE P~ DR~E, MO~ER~ PAR~ CAMFORN~ 917~

14.



AGENDA

LOS ANGELES COUNTY
STORMWATER PERMIT RENEWAL MEETING

JULY 24, 1995, 9:00 A.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 S. FREMONT AVENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

9:00 a.m.     I. Welcome - Don Wolfe, Deputy Director, Los Angeles County
Department of Public Works

9:05 II. CRWQCB Perspective on Permit Renewal -Catherine Tyrrel],
Assistant Executive OHicer, CRWQCB

9:15 III. Environmental Protection Agency Perspective on Permit Renewal -
Catherine Kuhlman, Permits and Compl/ance Branch Chief,
Environmental Protection Agency, Region IX

9:25 IV. Environmental Group Perspective on Permit Renewal -
Dr. Mark Gold, Executive Director, Heal the Bay

9:35 V. Permit Negotlation Process/Schedule for Negotiations - Ora Lampman,
Director of Public Works, City of Burbank

9:45 VI. Comments on draft Permit - Moderator, Don Wol~e *

11:30 a.m. VII. Closing comments/Adjournment - Don Wolfe

" Anyone ~ishing to speak is requested to fill out a speaker
Cards are available at the slgn.in table. Each speaker ~lll
limited to 5 minutes, plus 2 minutes to aas~ver any
the panel. If .Fou have questions for the panel, please includ~ the
time in your 5 minutes. Your cooperation is appreciated so that
all interested ~vill have an opportunity to participate. Additional
comments ma.F be submitted in ~riting.

FILES/AGN I 0
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MINUTES OF GENERAL NPDES CO-PERMITTEE MEETING

JULY 24,

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORI~
900 SOUTH FREMONT AVENUE

CONFERENCE ~ A

PRESENT:

JLm Noyes, Los Angeles County Department of Public Works
Donald L. Wolfe (Clmir), LACDPW
Oary Hildebrand, LACDPW
Frank Kuo, LACDPW
Hossein Torabzadeh, LACDPW
Adil Abdulsamed, LACDPW
Matt Liao, LACDPW
Phoenix Wu, LACDPW
Fio Kobashigawa, LACDPW
Carmen llios, LACDPW

CO-PERMITrEES PRESENT:

Alhambra. Rika Jain Downey, Stephen Ymez
Agoura l-fill~, Elroy Ki~ke Duane, Steve ~e
Agoura I/dls, Dave Adams El Monte. Victor Mend=
Arcadia, Ramiro Oonzalez El Se~undo, Ed Schroder
Arcadia, Judy Chu C-ardena, Steve F’mton
Anusa, Nasser Abbaszadeh Olendora, Brad ~.ller
Baldwin Park, At|an Idwani Hawaiian Oardens, Dan Heil
Bell, Mas Nagami Hawthorne, Charles Herbertlon
Be||flower, Glen Heir Hawthorne, Mack Taweil

Bell Gardens, Bill Pasett Hermosa Beach, Amy Amirani
Beverly Hill~, l~d Otsuka Hermosa Beach, Homayoun Behboodi
Beverly Hills, Jim Tmran Hermosa Beach, John Hunter
Burbank, Ora Larnpman Hermosa Beach, Sheila Emdadi
Burbank, Chuck Gustafson Huntington Park, Wes Lind
Bradbury, Dan Heil Industry, John Kan
Caiabasas, Andrew Ivianinez Inglewood, Richard Kennon
Caltrans, gary Roller lrwindale, Luis Ramirez
Carson, John Wi,.- La Canada Ffintridge, Kristi Kiman
Carson, Massoud Ghiam La Mirada, Brian M~lure
Carson, .lohn .l. Narris Long Beach, Ed Putz
Cerritos, Rod Posada Long Beach. Barbara Munoz
Claremont, Craig Bradshaw Los Angeles, Phil R~chardson
Cornpton, John Hunter Los Angeles, Mike Kantor
Compton, Sheila Emdadi Los Angeles, Daniio T. Abalos
Cudahy, lvias Nagami Los Angeles, Rosalia
Culver City, Pare Keyes ~lanhattan Beach, Nell M~ller
Downey, Robert Rugroden Maywood, Mss Nagami
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AGENDA V
,,~ 13 ~,,

0SANTA MONICA BAY
MAUBU CREEK AND OTHER RU L

PERMITTEE MEETING

JULY 27, t995 - 8:30 A.M.

CI~ OF CA~BASAS
26135 MUREAU ROAD, CA~BASAS

2CI~ HALL, CONFERENCE ROOM

8:30 A.M. I. Call to Order

II. Old Business

IlL New Permit Update

IV. Executive Advisory Committee Report

~ V. Construction BMPISWPPP- Baldwin Project and Westlake North

Vl. Continued Discussion of Five Pollutants of Concern and Other
Related Items

VII. Discussion of Cooperative Effort on PIE Grant

IX. Item(s)/Speaker(s) for Future Agendas

X. Adjournment

For additional information, please contact Mr. Frank Kuo at (818) 458-6989.

Julyg$.&GN
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SAN GABRlY_,L RIVER WA’rERsHY~
MONTRLY CO-I’ERMrlTEE MEETING

AUGUST 24, 199~ - 1:30 P.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT AVENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

I. Freak Kuo, LACDPW, updm~l the group on the progress of the new Permit and negotiatio~
He memiooed tb~ the �ommems received after the meeting held on July 24, 1995, are
comolidated into ooe doo.mm~ that highlights the key points of discussion. The documem will

negotiating process proceeds. The Executive Advisory Committee xnd Regional Board will
receive the orisi~l copies of the �omme~ for their

2. Frank memioned th~ the pollutams ofconcer~ and their potemial sources for the San
River Water~hed Ixav¢ been put togetlm as ¯ draft list sad asked the Co-Permittees for
inpu~ psniculmly iW links with rmp~ to land use. The drait li= of pollutams of concern w~

The LACDPW proposed to divide the San Gslxid River Wsmahed into subw~ersheds to ~
~ wodmble groups for the developmem ofsmnnwatm" programs and to develop game
pianstosddrms~fm~mmuesrela~ngtothenewPen~. Co-Penaittees are asked to discum
the ma~" at the next mee~. A proposed subwatershed listing of cities was handed out.

4. With regard to the Public Outreach Program, LACDPW and Co-Pennittees disctmed
devdoping a gemeric brochure to educate the general public regarding the storm drain sysm~
More will b~ dis=reed on this subje= a~ the next mee~ng. Regarding a concern raised about
s~,~ up ~ Coumy toll-£~ee t~l~ne mm~,~r, foc geae,--,l inf’cr-~a~iou pur-vos~ Framk
informed the group th~ he will discuss the issue with Informa~on TcchnoloKy Division of
LACDPW for tbeh" advice and discuss this matr~ at the next meetin&
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
AUGUST 28, 19~$

12:30-4:00 pm
B$

AGENDA

1. Discuss Letters of Interest for developing a Guidance Document for the LA County
Municipal Permit

~ 2. Discuss Draft Monitoring Program Outlim

3. Discussion of Next Meetings Agenda. Next regular meeting is September 1 l, 1995.

4.

R0028872



MONITORING PROGRAM OUTLINE 28 August 1995

I GENERAL.

!. Revisions of the monitoring end reporting program may be necessary to ensure
that the discharger is in compliance with requirements and provisions contained
in this Order. Revisions may be made by the Executive Officer at any time
during the term of this Order, and may include a reduction or increase in the
number of parameters to be monitored, the frequency of monitoring, the
location of monitoring sites, the number and/or size of samples collected, and/or
any other measures necessary to improve the effectiveness of the program.

2. All sample collection, handling, storage, and analyses shall be in accordance
with 40 CFR 136.

3. The Permittees may complement their monitoring data with data from other
areas provided the characteristics are similar to characteristics in the Los
Angeles County Watershed Management Areas.

4. The Permittees shall implement the monitoring programs submitted under
NPDES Permit No. CA0061654 between 1992 and 1995 until acceptable
watershed monitoring programs are developed and implemented.

II.         OBJECTIVES

The overall goal of this monitoring program is to develop and support effective
watershed specific storm water quality management programs.

The following are major objectives:

1. To track water quality status, pollutant trends, pollutant loads, and pollutants
of concern.

2. To monitor and assess pollutant loads from specific land uses and watershed
areas.

To identify, monitor, and assess significant water quality problems related to3.
storm water discharges within the watershed.

4. To identify sources of pollutants in storm water runoff to the maximum extent
possible (e.g., atmospheric deposition, contaminated sediments, other nonpoint
or point sources, etc.).

5. To identify and eliminate illicit discharges.

6. To identify those waters which cannot reasonably be expected to attain or

R0028873



maintain applicable water quality objectives or the goals and requirements of
the Basin Plan without additional action to control pollution from storm water
discharges.

7. To evaluate the effectiveness of existing management programs, including
scientific estimation of pollutant reductions achieved by structural and
nonstructural BMPs.

8. To assess the impacts of storm water runoff on receiving waters. (This may be
a coordinated effort among point source dischargers, SCCWRP, etc...)

III. MONITORING PROGRAM REQUIREMENTS

The Permittees shall develop and subr~it for the approval of the Executive Officer an
integrated watershed monitoring program to achieve the above stated objectives. The
Executive Officer or his/her designated representative(s) shall facilitate the
coordination meetings or subcommittees formed to achieve this goal. The
development and implementation of the monitoring program shall be in accordance
with the time schedule prescribed by the Executive Officer. At a minimum, the
program shall include the following:

1. A mechanism for the collection, analysis and interpretation of existing data from
monitoring programs within Los Angeles County. These and other data from
local, regional or national sources should be utilized to characterize different
storm water sources; to determine pollutant generation, transport and fate; to
develop a relationship between land use, development size, storm size and the
event mean concentration of pollutants; to determine spatial and temporal
variances in storm water quality and seasonal and other bias in the collected
data; and to identify any unique features of the watershed management areas
in the County of Los Angeles. The Permittees are encouraged to use data from
similar studies, if available.

2. Rationale for selection of monitoring locations , parameters, number and
frequency, and analytical methods.

3. A description of the monitoring program shall include at a minimum:

a. The number and location of monitoring stations;

b. Targeted monitoring indicators (e. g., ecosystem, biological diversity, in
stream toxicity, habitat, chemical, sediment, stream health, etc.) chosen
for monitoring;

c. Parameters selected for field screening and for laboratory work end their

detection limits; and
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i ’ d. Total number of samples for statistical significance to be collected from
each station, receiving water and major outfall monitoring, frequency of
sampling during dry weather and short or long duration storm events,
type of samples (grab, 24-hour composite, etc.), and the type of
sampling equipment.

e. Uniform guidelines for quality control, quality assurance, data collection
end data analyses.

f. Data storage and transfer format, accessibility, etc...

4. A method for analyzing the collected data and interpreting the results including
an evaluation of the effectiveness of the management practices, and need for
any refinement of the management practices.

5. A description of the responsibilities of all the participants in this program
including cost sharing.

6. A description of computer software and modelling programs that will be utilized
to assess data, interpret information, etc...

7. A description of how data will be utilized for feedback into the storm water
management program.
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AGENDA

Los Angeles River Watershed
Permit~ee Meeting

I. Call to Order

If. Old Business

Ill. Introduction to Permit Draft and Adoption Schedule
Catherixie Tyrrell - Regional Board

Ill. Overview of~e

Don Wolfe - County of Los Angeles
M~k Gold - H~d ~� B~y

V. Permit~ee Questions on the Draft Permit. "~’~
Jorge L~n - Co~!

VII. Item(s)/Sl~.ake~) for

VIII. Adjournment.
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V
NPDES STORM WATER PERMIT RENEWAL MEETING O

REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

LSEPTEMBER 20, 1995

10:00-4:00 pm
ROOM
AGENDA                                 2

1. PUBLIC INFORMATION

2. DISCHARGE PROHIBITIONS (non-sw discharges) ~

3. MONITORING x

4. PROGRAM EVALUATION AND REPORTING
U

5. DISCUSSION OF NEXT MEETINGS AGENDA.
~

~-" Next regular meeting is September 27, 1995, lpm. U

6. ADJOURN r~

R0028877



Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK. CALIFORNIA 91754

Da,e: ~/.7

’ NAME COMPANY ADDRESS PHONE

12.

13.

14.

15.



LOS ANGELES COUNTY                                     ~
STOKM~ATEK PERMIT KENE~NAL MEETING

LSEPTEMBER 27, 1995, 9:30 A.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 S. FREMONT AVENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOMS D AND E

9:30 a.m. I. Welcome - Don Wolfe, Deputy Director, Los Angeles County
Department of Public Works

9:35 II. Assistant Executive Officer, CRWQCB - Catherine Tyrrell
¯ Update on Permit Renewal
¯ Preparation of Guidance Document

9:50 IIl. Comments on draft Permit. Moderator, Don Wolfe*

11:30 a.m. VI. Closing comments/Adjournment - Don Wolfe

*Anyone wishing to speak is requested to fill out a speaker card.
Cards are available at the sign-in table. Each speaker will be
limited to 5 minutes, plus 2 minutes to answer any questions from
the panel. If you have questions for the panel, please include the
time in yaur 5 minutes. Your cooperation is appreciated so that all
interested will have an opportuni(y to participate. Additional
comments may be submitted in writing.

GH:fr/AGNIO

................... R0028879



LOS ANGELES COUNTY
S’TORMWATER PERMIT RENEWAL MEETING

SEI~’EMBER 27, I flilt5, 0:30 A.M. o

PLEASE PRINT

CITY/AGENCY NAHE/IT~E PHONE NUHBER

( )

( )

( )

( )





LOS ANGELES COUN3Y
STORMWATER PERMIT RENEWAL MEETING

SEPTEHBER 27, I ~)gS, g:30 A.H.

PLEASE PRINT

CITY/AGENCY NAHE/TWLE PHONE NUMBER

c/iltSoN .]oFI{Q bv~s-z-- &,,~-’l /bs..,- (7,a~ ~3o

/



’



LOS ANGELES COUNTY’
~R~A~R PERHW RENTAL HE~NG

SE~HBER 27, I ~95, g:30 A.M.

PLEASE PRINT

C~/AGEN~ NAM~E PHONE NUMBER

,,,
(     )

" "

j

..



LOS ANGELES COUN1Y oo
STORHWATER PERMIT RENEWAL MEETING ~o

SEPTEMBER 27, I g05, 0:30 A.H. o

PLEASE PRINT



LOS ANGELES COUNTY
STORMWATER PERMIT RENEWAL MEETING

SEPTEMBER 27, I ~gS, ~:30 A.M.

PLEASE PRINT

ClaY/AGENCY NAMEJTITLE PHONE NUMBER

/       7-
/

(



AGENDA
’35SEP 1~ P~ 1:03

SAN GABRIEL RIVER WATERSHED
¯ 0UALII¥ C~I,I’IR0!. BUA

LOS ANGELES REGION

LOS ANG£LF, S COUNTY D£PART1V~I’~" OF PUBL[C WORKS

L CaB to Order - 1:30 ~

IL Overzll NI’DES Program Update -
California Regional Water qualit~ Control Board, Los Angdes Regiom

IV. New Permit Update ud Dlscmsioa

V. Executive Advisory Committee Report

VL Collective Effort to Develop and Implement Some BMPs

¯ Subwater~ed groups
¯ 1 ($00) ton tree tdephone number for general stormwater information
¯ CoUective effort for pubik outreach

Vll. l~em(s)tSpmker(s) for Future Agemdas

¯ Expert in stormwater quality - poUutants of

VIIL Other Dbcsssiom

IX. Adjournment

For additional information, please ~outact Mr. Frank Kuo at ($15) 458-6959. Fax number

1~0028887





PLEASE

Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754

Date:

PHONE

,~-~

3.



Location: CRWQCB - R4, 101 CENTRE PLAZ~ DRIVE, MONTEREY PARK, CALIFORNIA 91754

COMPANY ADDRESS PHONE



V
NPDES STORM WATER PERMIT RENEWAL MEETING

REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

OCTOBER 17, 1995
L

10:00-4:00 pm
ROOM B-$ --
AGENDA

2
1. Draft Glossary fi’om the Guidance Manual

2. Permit Requirement Completion dates

3. Monitoring

4. Provisiom

5. R~iving Wate~ Li~it~

~.~ 6. Dis¢~i~n ~f Next M~ti~g~ Agedly.

,~"
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PLEASE S(t*.,N FOR RECORD OF PARTICIPATION ~/~[~)~1~’~, ~~{’ (o4 t~o~ ~4~ M0�~/I t~t]" ~

Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754

j

NAME COMPANY ADDRESS PHONE

~o ~o 7



SANTA MONICA BAY           ~’~-
~-

BALLONA CREEK AND OTHER URBAN AREAS~:.
PERMITTEE MEETING             ~.

r~

OCTOBER 25, 1995 - 9:30 AM.                ~-

VETERAN MEMORIAL BUILDING
4117 OVERLAND AVENUE, CULVER CITY, CALIFORNIA

9:30 A.M. I. Cell to Order

II. Overall NPDES Program Update - Catherine Tyrell, California
Regional Water Quality Control Board, Los Angeles Region

III. New Permit Update ~"~

N. Other Discussion
U

v. Adjoumment

For addiUonal Information, please contact Ms. Menerva Daoud at (818) 458-5975.

OCT95~AGN
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AGENDA

SANTA MONICA BAY
MALIBU CREEK AND OTHER RURAL AREAS

PERMITTEE MEETING

OCTOBER 26, 1996 - 8:30 A.M.

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

II. Old Business

IV. Executive Advisory Committee Report

~-~ V. Item(s)/Speaker(s) for Future Agendas

VI. Adjournment

For additional Information, please contact Ms. Menerva Daoud at (818) 458-5975.

Oct95.AGN

Attach: Copy of attendance sheet

R0028894



NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
NOVEMBER 6, 199~

10:00~:00 pm
ROOM B-$
AGENDA _ _

1. Miscelbm#o~ 2

Status of Monitorin~ Program
Me=~n~ smon~ P=m~it~-s (c~tic.~! source)

Con=ru~on Issues (Don Wolfe)

Inspection

¯ New Se.,hedul¢

~. A) Need for Future Mee6ngs                        ---’-

B) Se~ Meetings for Discussion wi~h Consultant.

?.    Adjourn
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NAME COMPANY ADDRESS PHONE

3. O_~-d.o~ ~’~ ,,-. tl " ~ " ’ " ~,~s

13.

14.

15.



NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
NOVEMBER 6, 199~

10:00-4:00 l~m
ROOM
AGENDA

.~ A~l cities M~qiug (Discuss

2. Mo~to~g ~ ~P~

M~g ~ong P~ (~fi~

.

A) N~ for F~ M~

~ S~ M~ for ~ion

~. Adjo~
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NAME COMPANY ADDRESS PHONE

2. ~n,~,- ’~" .J~--,v,, , ’ ,, .._., ,_._- ~.,,.~v,~-~,’~y

6.

Q

D

e

10. ,

11. ,

12.

13.

14. ,



,/

V
NPDES STORM WATER PERMIT RENEWAL MEETING

REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

NOVEMBER 20, l~J~

10:004:00 pm
ROOM
AGENDA _.

.~ Monitoring Program (LACDPW)

¯ Status of Monitoring Program
- ¯ Meeting among Pemxitu~s (~tical

Glossary n
New Schedule
~.u~d=t=y Ch~= no~

U
5.    Adjourn

n
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-
SAN GABRIEL RIVER WATERSHED
MONTHLY PERMITTEE MEETING

NOVEMBER 30, 1995 - 8:30 A.M.

1. The Los Angeles County Department of Public Works (LACDPW) presented an
update on the progress of the new Permit. It was mentioned that the comments
received on the September 15, 1995 Draft Permit were sent to the Regional Water
Quality Control Board (RWQCB) for their consideration. It was also mentioned
that the final Draft Permit will be mailed on December 15, 1995.

2. Xavier Swamikannu, of the RWQCB, adding some comments on the progress of the
new Permit, stated that the RWQCB concluded the meeting with the negotiating
team. The team included the LACDPW, the City of Los Angeles, representatives of
smaller cities, and the environmental community was represented by Heal the Bay.
The following three issues, with hard-to-reach conclusions, were pointed out.

a) Inspection requirements with respect to industrial and commercial areas.

b) Requirements with respect to construction activities.

c) Monitoring activity requirements.

The RWQCB has considered all the comments received and, where aprpropriate,
were included in the new Permit. The RWQCB prepared an additional document,
with the summary, explaining why certain comments were included or excluded-
Once the final draft Permit is mailed on December 18, 1995, the Permittees will have
approximately one month to review it before any comments are made. Before the
New Permit becomes effective (presently scheduled for April 1, 19@), a draft

guidance document will be provided to help understand it.

3. The City of Glendora motioned to nominate the City of La Verne as a new Executive
Advisory Committee (EAC) member to replace the City of Rosemead. The City of
Azusa seconded the motion. The majority of members voted to elect the City of La
Verne as the new EAC member.

R0028900



Page 2

4. The group discussed working as smaller subgroups, in the future, based on land use
grouping to achievie a variety of Best Management Practices (BMPs). The RWQCB
concurred with the subgroupkng idea if it proves to be effective in handling problems.
The RWQCB encourages any form of association that solves problems and enhances
a workable relationship.

5. With the effective date of April 1, 1996, the question was raised whether the RWQCB
still expects the submittal of the annual report by July 1, 1996 (based on the old
Permit requirements). According to the RWQCB, if the new Permit is adopted on
April 1, 1996, the annual report will be in accordance with the new Permit.

6. With regard to the involvement of public outreach programs by the watershed, the
Co-Permittees expressed their feelings that public outreach programs should be
conducted by the public outreach subcommittees since they have more resources and,
by handling those issues in the watershed meetings, it would duplicate the efforts
between public outreach meetings and watershed meetings. If a major public outreach
program is established, a vote may be taken to decide on the watershed involvement.

7. The RWQCB suggested that all the watersheds should participate in the Countywide
Plan, which should later be refined to the Stormwater Management Plan.

8. The Co-Permittees expressed some concern about pursuing smaller businesses to
comply with the requirements of the Permit rather than first dealing with major
industries.
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SAN GABRIEL RIVER WATERSHED
MONTHLY PERMITFEE MEETING

NOVEMBER ~0, . 1:30 P.M. 0
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V
December 6, 1995

California Regional Water Quality Control Board L
Los Angeles Region

LA Municipal Storm Water Permit Renewal
Meeting Schedule for December 7, 1995 --

B12
2 I

9 am City of Los Angeles Dept of Water and Power Catherine Rubin ~ ~

10:30 am Richards, Watson, Gershon John Harris

1:30 pm Building Industry of Southern California Amy Glad

-3 pm Environmental Groups:

At 6310 San Vicente Blvd., Suite #250. 213-934-6900

Natural Resources Defense Council Gall Feuer, Marib¢l Matin
Heal the Bay Mark Gold, Jaque Forrest
SM BayKeeper Terry Tamminen
*Friends of the LA River Jirn Danza
Trecpeople Andy Lipkis

State Senator Tom Hayden Sandy Brown
American Oceans Campaign Joan Hartman

*Have Not Confirmed
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PLEASE ~_,N~- FOR RECORD OF PARTICIPATION [-~ /4t)hl c)                                                                                                    .~ £r’~aca t~mz-~-m,r"                                                    .       bff~/(’/ ~"

Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754

NAME COMPANY ADDRESS PHONE

9.

13.

14.

15.



Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754



MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
MONTHLY CO.PERMITTEE MEETING

JANUARY 11, 1996, 8:30 A.M.

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

MAJOR ITEMS OF DISCUSSION:

1. EXECUTIVE ADVISORY COMMITTEE (EAC) UPDATE

An EAC meeting was held on January 8, 1996. From this meeting, 25 major items of
concern on the December 18, 1995 draft Permit were identified. A draft listing of these 25
items were distributed to all the EAC members and are being distributed to the Co-
Permittees at the different watershed meeting. These items will be discussed in more detail
at the January 17, 1996 EAC meeting.

2. NPDES PERMIT UPDATE

Ms. Catherine Tyrrell from the California Regional Water Quality Control Board (CRWQCB)
stated that the CRWQCB’s intent is to have both the draft Permit and the complete
Guidance Manual distributed on March 19, 1996. A workshop on the Permit will be held
on April 1, 1996. Written comments on the March 19, 1996 draft Permit is tentatively due
on April 12, 1996. The final Permit will be presented to the Board for adoption at their
May 6, 1996 meeting.

Dr. Xavier Swamikannu, CRWQCB staff, discussed briefly the format and contents of each
section of the December 18, 1995 Draft Permit. A "Response to Permittee Comments on
the September 15 Partial Draft" document dated January 8, 1996, covenng 38 items, was
distributed to the Co-Permittees.           .,

Mr. Jorge Leon, CRWQCB Legal Council, briefly addressed ten legal issues regarding the
Permit that have surfaced. Any future legal issues will be added to the list and will be
compiled into one letter/memo. This letterlmemo wil! be distributed to the Co-Permittees
and will give the Permittees a general idea of the CRWQCB’s position on each legal issue.

4. NEXT WATERSHED MEETING

The next Malibu Creek and Other Rural Areas Watershed meeting will be held on
February 22, 1996 at the above location.

MALIBU:JANg6.MIN                                                                                                                  "~
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LOS ANGELES RIVER WATERSHED
MONTHLY CO.PERMITTEE MEETING

JANUARY 11, "1996 ¯ 1:30 P.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT AVENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

MAJOR POINTS OF DISCUSSION:

1. NPDES PERMIT UPDATE

Ms. Catherine Tyrrell of California State Regionnl Water Quality Control Board (CRWQCB)
stated that it is the Board’s intent to have both the draft Permit and the Guidance Manual
available on March 19, 1996. The Manual is not an enforceable document but is designed
to simpl~y and exptain the draft Permit. A workshop on the Permit will be held on the week
of April 1, 1996, with the written comments on the draft tentatively due on April 12, 1996.
The Permit will be adopted on May 6, 1996.

Mr. Jorge Leon, CRWQCB Legal Council, briefly addressed are ten legal issues that have
surfaced. Any future legal issues w~ll be added to the list and compiled into one letterlmemo
to the Co-Permittees. The letterlmemo will give the Co-Permittees a general idea of the
CRWQCB’s position on each of the legal

Dr. Xavier Swamikannu, CRWQCB staff, discussed briefly the format and content of each
section of the December 18, 1995 draft Permit. A document covering 38 items, titled
"Response to Permittee Comments on the September 15 Partial Draft’, dated January 8,
1996, was distributed.

2. EXECUTIVE ADVISORY COMMrrTEE (EAC) UPDA’rE

Atthe January 8, 1996, EAC meeting, 25 major ttems of concern on the December 18, 1995
draft Permit were identified. A draft listing ot these items was distributed to all the EAC
members and the Co-Permittees. These items will be discussed in more detail at the next
EAC meeting scheduled on January 17, 1996,

3. NEXT WATERSHED MEETING

The next Los Angeles River Watershed meeting will be held on February 8, 1996 at the
above location.

LARWERUAN96.MIN
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LOS ANGELES RIVER WATERSHED                                                                                       V
MONTHLY CO- PERMITTEE KEETING 0JANUARY 11, 1996 " I:~ P.M.

BELL

CALTRANS

MO~EBE~O                                                             ~ ~

MOiEtY P~

P~O~
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SANTA CLARA RIVER WATER~R~D ¯

MONTHLY PERMITTEE M~ETING
0

JANUARY 16, 1996 - 2:00 PM g

Los ~gele~ Co~y                                    -

SCR: J~ 96 SI~P

R0028912



AGENDA O

Ballona Creek and Urban Santa Monica Bay Watershed Management Area
LP~mitte~ M~tin8

Jammry 16, 1996

I. Call to Ordm’

II. Old Business

HI. Introduction to Permit Draft and Adoption Schedule ....--~
Catherine Tyrr~ll - l~giomfl Board

III. Overview of the D~ember’ 18, 1995, Draft Permit
Xavier Swamikannu o Regional Board
Don Wolfe - County of Los Angeles                                             ~,~
Mark Gold - Heal the Bay

IV. Discussion of Legal Issues Regarding the Draft Permit.
Jorge Leon - Counsel
Board staff

VI. Update on Guidance Document

VII. Item(s)/Speaker(s) for Future Agenda~

VIII. Adjournment.

R0028913



DOMINGUEZ CHANNEUL&. HARBOR DRAINAGE WATERSHED
MONTHLY PERMIT’FEE MEETING

JANUARY 25, 1996

MAIOR ITEMS OF DISCUSSION:

1. Catherine Tyrrell, of the Regional Water Quality Control Board (RWQCB), Los Angeles
Region, stated that the objective of the Guidance Manual is to clarify the NPDES Permit

tO sendOUt a tentativedraftlanguage. Also, Catherine indicated that the RWQCB plans
of the Permit on March 19, 1996, which will include pertinent Co-Permittees’ comments
of the December 18, 1995 Draft Permit.

2. The overview of different sections of the Permit was presented by Xavier Swamikarmu of
the Regional Board. A copy of the management structure for implementation of the Los
Angeles County Municipal Stormwater Discharge Permit was handed out.

3. Jorge Leon, Legal Counsel of the State Water Resources Control Board, discussed the legal
issues regarding the Draft Permit. He mentioned that the Municipal Stormwater Discharge
Permit requirements are consistent with the Clean Water Act.

~ 4. Mr. Leon commented that Executive Advisory Committee (EAC) members are not legally
responsible if any legal problem arises from the Permit. The dischargers (Principal and Co-
Permittees) will be held responsible. However, the EAC will render help to any Co-
Permittee in need of backup, in a legal matter, provided the Co-Permittee has implemented
all Permit requirements.

5. Mr. Leon also clarified that there are no specific authorized requirements as to one agency
funding the other. Specifically, the County is not responsible for providing any resources
to the smaller cities if they participate in the EAC.

6. Frank Kuo, of the Los Angeles County Department of Public Works, discussed the
collective effort to develop and implement some BMPs, such as stormwater BMP public
information brochures. The County produced and distributed approximately 4,500
brochures to the Co-Permittees; County libraries; and Building and Safety/Land
Development branch offices within the watershed.

DOMFEB.MID
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V
AGENDA

San Gabriel RiVerperrnitteeWatershedMeetingManagement Area g
January 25, 1996

I. Ca~l m 2
II. Old B~in~s

III. Introduction to Permit Draf~ and Adoption Schedule
Catherine Tyrrell - Regional Board ....

III. Overview of the December 18, 1995, Draft Permit
Xavier Swamikannu - Regional Board
Don Wolfe - County of Los Angeles
Mark Gold - Heal the Bay

IV. Discussion of Legal Issues Regarding the Draft Permit.
Jorge Leon - Counsel
Board staff

V. Permitt~e Questions and Answ~s

VI. Update on Guidance Document

VII. Item(s)/Speaker(s) for Future Agendas

VIII. Adjournment

R0028916



San Gabriel River Watershed Permittee Meeting

LThursday, January 25, 1996- 1:30 p.m.

Los A~geles County Department of Public Worl~
900 South Fremont Avenue, Alhambra, Califortfia

Co~fference Room A 2
I. Call to Order- 1:30 p.m.

1I. Old Business

1I[. Presentation on the New Draft Permit- RWQCB Staff r" ~--~ o’,

IV. Executive Advisory Committee Report ~-.

V. Collective Efforts to Develop and Implement Some BMPs ~~-.~ ~      "

VI. Item(0/Speaker(s) for Future Agendas ~~~. :- "~’r~ --

VII. Other Discussion

VIII. Adjournment

Attached are the Maior Items of Discussion and Sign-up Sheet for the November 30,
1995 meeting.

For additional information, please contact Mr. Frank Kuo at (818) 458-6989.
Fax number is (818) 458-3534.

SGR-J.tAq.AGN
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A~enda
February 6, 1996
lOam - Noon

stor~ Water Permit Development
Legal Issues Meeting

I. Introductions

II. Major Issues

A. Inspection Requirements

B. Consisitency of Permit with Clean Water Act

C. EAC Formation and Membership
/

I. Brown Act

D. Legal Authority Requirements

E. Water Code Section 13360

F. Jurisdiction of County; Cities for discsharges of others

. G. Rulemaking v. Permitting

H. State Mandates

III. Sum up

IV. Adjourn

R0028918





PLEASE SIGN FOR RECORD OF PARTICIPATION _ -

Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORIqLA 91754

NAME COMPANY ADDRESS PHONE



NAME COMPANY k . ~ ADDRESS ~HONE

19.

20.

21.

23.

~4.

~5.

~7.

~8.

~9.

30.

31.

3~.

33.

34.

37.



AGENDA                 V

LOS ANGELES RIVER WATERSHED                                ~
PERMITTEE MEETING

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT A VENUE, ALHAMBRA, CALIFORNIA .....

CONFERENCE ROOM A

1:30 P.M. I. Call to Order                                                            ~

II. Overall NPDES Program Update.-
California Regional Water Quality Control Board, Los Angeles Region           ~

III. New Permit Negotiations Update

IV. Other Discussion ~j

v. Adjournment

For additionel information, please contact Ms. Menerva Daoud at (818) 458.5975.

Atl~ch: Copy of arten~lance sheet
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LOS ANGELES RIVER WATERSHED
MONTHLY CO.PERMITTEE MEETING

FEBRUARY 8, 1996 - 1:30 P.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT A VENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

MAJOR POINTS OF DISCUSSION:

1. NPDES PERMIT UPDATE

According to Mr. Carlos Urrunaga of California State Regional Water Quality Control Board (the
Board), the Board has received over 70 commentanes from Co-Permittees, several Senatom, and
environmental groups on the December 18 draft Permit. The Board is in the process of reviewing
and compiling all the comments for incorporation into the new Permit, where appropriate. A
"Response to Comments" on general permit issues, and another one on legal issues will be
prepared by the Board and State Consul, respectively, to address and resolve any issues
regarding the draft Permit.

Mr. Don Wolfe of Los Angeles County Department of Public Works (LACDPW) reiterated,
encored by several Co-Permittees, the critical issues that are yet to be resolved are:

1. Receiving water limitation~
2. Industrial inspection
3. New development requirements and
4. Timeline for program implementatJon in the new Permit.

2.    OTHER DISCUSSION

Mr. Wolfe, LACDPW, talked about some of the County’s continuing efforts in implementing a
stormwater program; the County has proceeded with acquiring consultants for the purpose of the
development of a Stormwater Management Plan and a Public Education Program. The County
has received 2 proposals on the Request for Proposal (RFP) for the Stormwater Management
Plan and 12 proposals on that for the Public Education Program. The Stormwater Management
Plan contract, is proposed to start in March; the Public Education Program contract is proposed
to start in June of this year.

The Co-Permittees have been advised that, if the new Permit was not issued by May, we will be
obligated to submit an annual report in July. They will be notified in March on whether they have
to submit any information to the County for the annual report.

3. NEXT WATERSHED MEETING

The next Los Angeles River Watershed meeting will be held on March 14, 1996 at the above
location.

~ LARIVER~FEB96.MIN
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LOS ANGELES R!VER WATERSHED V
MONTHLY CO- PERMITTEE MEETING

0IVEBR~ARY 8, 1996 " 1:30 P.M.

2

HIDDRN NILL~

HUI~TINGTON PARE

LONG BEACH

MONROVIA                                                                  S

MONTEBELLO

MONTEREY PAR~                                                                                           ~

PARAMO~I~T

PASADENA
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AGENDA
~’~

SANTA CLARA RIVER WATERSHED
PERMITTEE MEETING

FEBRUARY 20, 1996 - 2:00 P.M.

CITY OF SANTA CLARITA
23920 VALENCIA BOULEVARD, SANTA GLARITA

CITY HALL, SUITE 304                              ~)

2:00 P.M. L Call to Order

IL Old Busines~

IlL Executive Advisory Committee Report

IV. New Permit Discussion With The California Regional Water
Quality Control Board

V. Other Discussion

For additional information, please contact Ms. Menerva Daoud (818) 458.$875.

~r~_

~-    r~
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AGENDA

Dominguez Channel/Los Angeles Harbor Drainage Watershed
Permittee Meeting

Thursday, February 22, 1996 - 8:30 a.m.

City of Torrance
West Annex - Information Svstems Seminar Room

3031 Torrance Boulevard
Torrance, California

I. Call to Order - 8:30 a.m.

II. Old Business

III. Funding- City of Gardena ’

IV. Item(s)/Speaker(s) for Future Agendas

V. Adjournment

Attached are the Major Items ()f Discussion and a copy of the Sign-up Sheet for the
January 25, 1996 meeting.

FaxF°r additionalnumber is information.(818) 458-3534.please call Mr. Frank l(ul~ at (818) 458-6989.
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DOMINGUEZ CHANNEIA.~.. HARBOR DRAINAGE WATERSHED
MONTHLY PERMITrEE MEETING

FEBRUARY 22, 1996

Maior Items of Discussion

I. Hossein Torabzadeh called the meeting to order. He indicated that the County has
received copies of the comments of the December 18, 1995 Draft Permit from
various cities and other groups. A copy of the list was handed out. Also, he
indicated that the California Regional Water Quality Control Board (CRWQCB)
antidpated issuing the tentative Order (Permit) on March 19, 1996, with
CRWQCB adoption scheduled for May 6, 1996.

2. Steve Finton, of the City of Gardena, discussed the stormwater funding issues. He
indicated that the City of Gardena would like to see the County set up stormwater
funding guidelines so that the Co-Permittees have something to follow.

3. The group discussed the stormwater funding mechanisms of three cities - Los
Angeles, Santa Monica and Santa Clarita. The funding is based on a formula
developed, utilizing runoff factor, parcel ~rea in acres, and basic assessment unit.
It was concluded that further discussion regarding this issue among the Dominguez
Watershed Co-Permittees would be needed.

R0028928



DOM~NGUEZ CHANNEDZOS ANGELES HARBOR DRAINAGE WATERSHED
MONTHLY PERMITTEE MEETING

V
~ FEBRUARY22, lO~)d.

PLEASE PRINT

C_.M.TRANS                                {

CARSON                                                   {

{

~M~A ( ) U

~LOS ~GE~S ( ) n
TO~ ~/:~~ ~/~~ ~ ~ ~-~~ U

WA~R QU~ U
~OL BO~

COU~

(
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AGENDA

SANTA MONICA BAY
MALIBU CREEK AND OTHER RURAL AREAS

PERMITTEE MEETING

FEBRUARY 22, 1996 - 8:30 A.M.

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS

CONFERENCE ROOMCITYHALL,

8:30 A.M. I. Call to Order

II. Old Business

IlL New Permit Update
~,,~

IV. Executive Advisory Committee Report U

v. Adjournment ~’~

For additional information, please contact Ms. Menerva Daoud at (818) 458.5975.
U

FEB 96.AGN

A~fach: Copy of attendance sheet
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SAN GABRIEL RIVER WATERSHED                                     V
MONTHLY PERMITTEE MEETING

FEBRUARY 22, 1996 -1:30 P.M.                                       O

Maior Items of Discussion:

1. Ed Dingman called the meeting to order and handed out a listing of Co-
Permittees which commented on the December 18, 1995 Draft Permit. The
schedule for the adoption of the Permit remains the same. The California
Regional Water Quality Control Board (CRWQCB) expects the Permit to be
adopted at the May 6, 1996 CRWQCB Meeting.

2. Don Wolfe, Los Angeles County Department of Public Works, stated that
Health Services has shown an interest for conducting stormwater inspections
for restaurants along with their usual inspections however, costs have not yet
been determined.

3. It was announced that the City of Los Angeles has some stormwater public
~.; education materials available for cities. The cities are to contact the City of

Los Angeles if they are interested.

4. The County is offering presentations to titles that are interested in educating
their inspectors on stormwater issues and on the stormwater program.

5. The Cities showed an interest in getting a demonstration of the stormwater
s~.mplers. It was determined that the ne~t m0r~t..hly meeting would include
a visit to one of the sampling stations.
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SAN GABRIEL RIVER WATERSHED
VMONTHLY CO.PERMITTEE MEETING

FEBRUARY 22, I~)~9. h30 P.M.
0

PLEASE PRINT

L

AOENC~ NA~ ~
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NAME COMPANY ADDRESS PHONE
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Los Angeles County Municipal
Storm Water Permit

Southern California Association of
Governments

Briefing Packet

March, 1996

Los Angeles Regional Water
Quality Control Board
101 Centre Plaza Drive
Monterey Park, CA 91754
(213) 266-7515



Briefing Materials Summary
¯ The Storm Water Problem

¯ The Solution

¯ The Law

¯ Permit Development Process

¯ Permit Summary

¯ Critical Issues

~¯ Timeline



The Storm Water Problem
¯ Pt. Source Reductions

¯ Increased share from non-pt.

¯ Watershed Sources

¯ Impacts of Stormwater

¯ Public Recognition of Problem



¯Storm Water ~ Solution

Problem
\                     ¯

¯\
\

\ ¯

NPDES Permit
is the link



PROPORTIONATE ANNUAL LOADINGS OF SELECTED HEAVY METALS FROM MUNICIPAL
TREATMENT PLANT DISCHARGE AND URBAN RUNOFF TO SANTA MONICA BAY (ESTIMATE)

Copper Lead Zinc Sllver

Municipal sewage Irealment i~lnt discharge

Ud)an runoff ( Loading tales are rough estlmate~ but ~ kx’
Illus#alin9 the shift)







Santa Clam River WMA

I

San Gabdel River WMA

Los Angeles River WMA

Malibu Creek WMA

;reel

,Santa Monica Bay                                 P"

Dominguez Channel WMA                        ~

Figure 1-6
Watershed Management Areas of Los Angeles County



Sources, Pollutai t Problems and
Economic Impacts

Sources Related Pollutant Problems
¯ Illicit connections ¯ Pathogens/toxics
¯ Industrial/commercial (existing) ¯ pathogens, heavy metals, trash, oil and grease
¯ New development/construction ¯ sediment, turbidity, trash
¯ Public agency facilities ¯ oil and grease, heavy metals, pesticides, fertilizers
¯ Residential sector ¯ oil and grease, trash, pesticides, fertilizers

Examples of Economic Impacts
¯ Loss of recreational opportunities, work and school
¯ Reduction in tourists, visitors, and beach/county revenue
¯ Loss of property values; greater property damage fi’om storms
¯ Poor image of Los Angeles
¯ Expensive dredging and disposal (also paid with tax dollars)
¯ Loss of sand for beach replenishment
¯ Fish eggs killed; reduction in sport fishing and related income



Saurces and Impacts of Santa Honica Bay Pollutants of Concern

Toxic Organic Compounds

DOT Was a widely used pesticide prior to ban in 197"L An animal and potential ~

human carcinogen: persistent in en,,ironment, biomagnifies. Major source to
, Bay was Montrose Chemical Co. via Los Angeles Count)’ sewage treatment

system until 1970. Although mostly buried, levels in ocean sediments remain
high in certain locations and certain fishes.

PCBs Wide range of industrial applications prior to 1970s (transformers. capacitors,
(p01ychlorinated biphenyts) etc.). Among the most persistent and toxic of organic compounds; biomagnifies.

Accumulated in sediments and caused contamination of seafood.

PAHs Found in crude oil, fuel oil, crankcase oil; released during combustion. Many
(polycyclic aromatic are potent carcinogens or mutagens.
hydrocarbons)

Chlordane Environmentally persistent inseclicid~ used extensively in termite control.
Potentially toxic to sensitive marine species. Still found in sediments although
banned in 1987.

TBT Widely used as an antifouling agent in vessel untilpaints restrictedin 1987.
(:ri-butyl tin) Very toxic and bioaccumulates in ’all organisms.

Heavy Metals Heavy metals are utilized in a large variety of industrial applications. Often
Cadmium/Chromium associated with fuel combustion. ’,ehicle tire and brake v, ear and decay of
Copper / Lead / Nickel products such as batteries, paints and plastics. Potentially toxic in high
Siiver/ Zinc concentrations and can accumulate in the tissuesof plants arid animals. Presentin

wastewater and surface runoff and have accumulated in sediments in many ~eas.

Pa’,hegenic Bacteria and D~,;ca_,e-causing organisms that may po~ potential health risks to su, immers
Viruses arid ~ ~dcrs. Sources inc]~de leaking se~cr hnes, illegal se~er connections or

dttm;~mg, m,dfunctionin : ,,optic tanks, outdoor camwcrs. Camcd to beaches via
.4L. qormdr3in rtmofl.

;’2’ :;::nt= and ,~di~e~;:.3 ’ .:::~:~i , ,~,:,.:..-, m,:tude/crtilizers, runoff from li’,estock areas, dcter~gents, etc.



Seurces and Impacts of Santa Menica Bay Psllutants of Concern

Toxic Organic Compounds .

ODT Was a widely used pesticide prior Io ban in ]972. An animal and potential
human carcinogen; persistem in environment, biomagnifies. Major aource to

, Bay was Momrose Chemical Co. via Los Angeles County sewage treatment
system until 1970. Although mostly buried, levels in ocean sediments remain
high in certain locations and certain fishes.

PCBs Wide range of industrial applications prior to 1970s (transformers, capacitors,
(polychl0rinated bipheny~s) etc.). Among the most persistent and toxic of organic compounds; biomagnifies.

Accumulated in sediments and caused contamination of seafood.

PAHs Found in crude oil, fuel oil, crankcase oil; released during combustion. Many
(polycyclic aromabc are polenl carcinogens or mutagens.
hydrocarbons)

Chlordane Environmentally persisten~ insecticide used extensively in termite control.
Potentially toxic Io sensitive marine species. Still found in sediments although
banned in 1987.

TBT Widely used as an antifouling agent in vessel paints until restricted in 1987.
(~i-buty! lJn) Very toxic and bioaccumulates in all organisms.

Heavy Metals Heavy metals are utilized in a large variety of industrial applications. Often
Cadmium/Chromium associated ~ ith fuel combustion, vehicle tire and brake wear and decay of
Copper/Lead/Nickel products such as ba:lcne~,, paints and plastics. Potentially toxic in high
Silver / Zinc concentratmns and can accumula!c In the tis,ues of pJan{s and animals. Pr.esent in

v,a~tewatcr and ~mlace n.moff and have accumulated in sedtmem~

Pathogenic ~acteria and Di,,ea~e-cau~mg organisn> lh:l! n’~,ly po~e potcmia] he::hh ri-.ks to

’ ’" ! ’ ’:,~ dr ,.- I " { ’.2’r;.l’d!:~., . .~ ,

1 limi:.’.: ~    .uh.lti -

.~d ~ --,,, :tic ~

R0028948



OOg=N                                                                            ~

% I.I. zeqt,~u~os                   --- %i~ ~ ~ l, uoo

&pe~nllOd
Sl ~]INS ~o ~Jed Auv u! Je~eM eq~ Hu!ql eldoed oQ :~ LO



Q15: Why People Think It Is. Important to Keep     ’
SMB from Being Polluted

BEACH CLEAN FOR PEOPLE

FISH HEALTHY TO EAT                     3.~
Ill

PEOPLE WON’T GET SICK 3.5

,

0       1       2       3       4       5
= Ext. Important -5= Not. Important      Mean Score= N=,382



Q16: Is Government Doing Too Much, Too Little, or Just
the Right Amount to Control Pollution in SMB?

c~ s~. s~’s~s
~ROUGHO~ REGION ~’~’ ’ 1

INDUS~Y DUMPING
W~S-S~RS/STORMD~NS

W~NINOTHROUGH STORMD~NS

PEOP~ DUMPING T~H

~T~ D~LOPM~

=



Q17: Should Government Spend More, Less, or the
Same Amount of Money to Control Pollution in SMB?

More Money
73%

Same Amount
16% Money



,The Solutions
¯ Implementation of actions that reduce pollution

from key sources

¯ Process for cities to work together cooperatively
C oun tywide/W aters hed wide



CLEAN WATER ACT -SECTION 402(P)

"Permits for discharges from municipal storm sewers

¯ may be issued on a system- or jurisdiction-wide
basis;

¯ shall include a requirement to effectively prohibit
non-storm water discharges into the storm sewers;

¯ shall require controls to reduce the discharge of
pollutants to the maximum extent practicable,
including management practices, control
techniques, and system design and engineering
methods, and such other provisions as the
Administrator or the State determines appropriate
for the control of such pollutants."
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Developing the Permit

Stakeholder Process

¯ EAC formed

¯ Representatives selected

¯ Negotiations over six months

¯ 2 meetings with all cities

¯ 6 meetings with cities by watershed

¯ Presentations to elected officials

¯ Individual meetings

¯ Meetings with city attorneys



OUTLINE OF PROPOSED LOS ANGELES COUNTY MUNICIPAL STORMWATER
NPDES PERMIT

FINDINGS I

A. DISCHARGE PROHIBmONS AND RECEIVING WATER LIMITATIONS 12
I. Discharge Prohibition 12
II. Receiving Water Limitations 12

B. COMPLIANCE WITH DISCHARGE PROI-I/BITIONS AND RECEIVING
WATER LIMITATIONS 13

C. STORM WATER MANAGEMENT PROGRAM REQUIREMENTS 15

I. REQUIREMENTS FOR PROGRAM MANAGEMENT 16
A. Principal Pennitl~ 16
B. Permittees 17
C. External Agency Coordination 17
D. Executive Advisory Committe~ (EAC) 18
E. Watershed Management Commilxees (WMCs) 18
F. Watershed Management Subcommittee (WlVlS) 19 ~ ....
G. Fiscal Resources 19
H. Legal Authority 20
I. Program Substitution 21
J. Administrative Review 22
K. Public Review 23

II. REQUIREMENTS FOR ILLICIT CONNECTIONS/DISCHARGES 24 ~-.. ~    r~
A. Illicit Connections 24
B. Illicit Discharges 25
C. Other Prohibited Activities 26
D. Non-storm Water Discharges 26

1. Exempted Discharges 26
2. Conditionally Exempted Discharges 27
3. Designated Discharges 27
4. Procedures for Exemption 28

E.    Public Reporting 28

III. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES29A. Identification of Sources 29
B. Source Control Measures 31C. Source Education Site Visit 33

REQUIREMENTS FOR DEVELOPMENT PLANNING/IV. PROGRAM
CONSTRUCTION 37
A.    DEVELOPMENT PLANNING 37

1. Prioritization of Development Projects 37 [~-
2. Countywide Guidelines 38
3. Planning Process 40
4. Planning Control Measures 41

B. DEVELOPMENT CONSTRUCTION 43
1. Countywide Guidelines 44
2. Best Management Practices (BMP) 45
3. Source Education Site Visits 46
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V. PUBLIC AGENCY REQUIREMENTS 47 V
A. Sewage Systems Operations 47B. Public Construction Activities Management 47C. Vehicle Maintenance/Material Storage Facilities Manag~meat 48
D. Parks and Recreation/Facilities Management 49
E. Storm Drain Operation and Management 50
F. Streets and Roads Maiatemance 51
G. Flood Control 51H. Parking Facilities Managemeat 52
I. Public Industrial Activities 52

VI. PROGRAM REQUIREMENTS FOR PUBLIC INFORMATION AND
PARTICIPATION 54
A. Irranediate Outreach 54
B. 5 Year Storm Water Public Education Strategy 56

a. The identification of land uses and activities 56
i.    Pollutants 56
ii.    Activity-specific 56

b. Emphasize importance of pollution prevention for variety of
audiences 57

i. For Residents 57
ii. For School Children 58
Hi. For Businesses 58
iv. Appropriate P~rmitte~ Employe~ 58

VH. REQUIREMENTS FOR MONITORING PROGRAM 60
A. PLAN 60 ~"B. PROGRAM

VIII.    PROGRAM EVALUATION AND REPORTING 69A. EVALUATION OF COMPLIANCE 69B. INTERNAL REPORTING AND RECORD KEEPING 70
C. PROGRAM REPORTING 70
D. PROGRAM EVALUATION 72
E. PERFORMANCE STANDARDS 73
F. ANNUAL REPORTS 73

IX. ADDITIONAL PROVISIONS                                          75
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Permit Fact Sheet
Permit has four components

¯ Traditional NPDES language

¯ Process

¯ Action

I f ti g th i g¯ n orma on a er n

I



Permit Fact Sheet
Traditional NPDES Permit Language

¯ Findings

¯ Discharge Prohibitions and Receiving Water
Limitations

¯ Compliance with Discharge Prohibitions and
Receiving Water Limitations

¯ Additional Provisions

Process

¯ Program management

Evaluation and reporting



Action
¯ By source of pollution

- Illicit connections/discharges

- Industrial/commercial (existing)

- Development/planning/construction

- Public agency facilities

- Residential/general public (only public education)

¯ By type of action

- Public education

Information Gathering

¯ Monitoring



Key Issues

¯ Receiving Water Limitations

¯ Industrial/Commercial Inspections

¯ New Development

¯ Schedule for implementation

¯ Composition of EAC ~



Next Steps

¯ Technical, cost and legal issues identified

¯ Issue Resolution

¯ Permit Revisions

¯ Public Hearing

¯ Board Meeting



REVISED SCHEDULE
FOR THE

LA COUNTY MUNICIPAL STORM WATER PERMIT

ACTIVITIES COMPLETION DATE

Meeting with stakeholders on comment~:
¯ WESPA 2/29, 1:30 pm
¯ City of Los Angeles 3/1, 9:00 =m
¯ Negotiating team 314, 1:30 am
¯ BIA, NRDC, & Negotiating team on Development, 3/5, 1:00 pm

Redevelopment, & Construction issues
¯ Restaurant Association, LADPW, LA County Dept. of Health 3115, 9:30 am

Services

Meeting with Negotiating team on Responses to Comments: 3118, 9 am to 4:30 pm
¯ Regional Board (RB) staff sends (via fax) portions of collated 3/7

comments & draft responses to members -~,
¯ RB staff sends (via fax) remaining portions of comments and draft 3/14

responses to members

RB staff sends Response to Comments to Permittees & Interested 3/22
Agencies/Parties

Staff Study Session with Regional Board 411

Mailout of draft tentative 418

Submittal of comments on draft tentative 5/8

Mailout of Tentative Package (incl. Board Order, factsheet/staff report) 5/22

Submittal of comments on Tentative Package 7/1
¯ RB staff reviews comments & meet with stakeholders, if necessary 7/2 to 7/10

Mailout of Agenda Package to Board Members 718

Board meeting for consideration of tentative permit 7115
~evised as of 3/4/96 p
LArevise.sch
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PLEASE S1~.4 FOR RECORD OF PARTICIPATION ~’0~$1 ~ ? ~ ~/ff      ~/~ , ~ 9~] ~

Location: CRWQCB - R4, 101 CENT~ PLAZA D~, MON~Y PA~, CALIFO~IA 917~

Date: ~///~ ’

NAME COMPANY ADDRESS PtlONE

13.

14.



T7

NPDES STORM WATER PERMIT RENEWAL MEETING ,,~
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
MARCH 4, 1996 ..-./

1:30-4:30 pm

AGENDA

1. LA County Municipal Permit Renewal Revised Schedule

2. Role of Negotiating Team ~,,~ U

Response to Comments/~. ,- ~*-~’~*" ~J" n

3. Discuss "Illicit Connections" and Response to Comments

4. LA County Municipal Permit Handbook -~u~ ~ ¢i~ k~ ~ ~

5. Discussion of Next Meetings Agenda. Next meetings are March 5,~, and 18, 1996

6. Adjourn
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Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNLA 91754

NAME COMPANY ADDRESS PHONE

13.



Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754



AGENDA

LOS ANGELES RIVER WATERSHED
PERMITTEE MEETING L

~ MARCH 14, 1996 - 1:30 P.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT A VENUE, ALHAMBRA, CALIFORNIA

2CONFERENCE ROOM A

P.M.    L C~fl ~ Order

II. Overall NPDES Program Update.
California Regional Water Quafity Control Board, Los Angeles Region

III. New Permit Negotiations Update U

iv. Other Discussion

V. Adjournment

For additional information, please contact Ms. Menerva Daoud at (818) 458.5975.

A~t~ch: Copy of attendance ahem

LARIVER~AR 96.AGN
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PLEASE S~..!~I FOR RECORD OF PARTICIPATION /~      ’~    ~ff.,p~-~A4~l"- ~)~l~~/~. ~

Location: CRWQCB - R4, 101 CE~ PL~ D~, MO~Y PA~ C~IFO~ 917~

NAME             COMPANY                 ADDRESS             PHONE

z. 1~.~.,~ k,~,.~.,L,...,.~ ,, ,, ,, ,, . ~,~.



PLEASE S~]?I FOR RECORD OF PARTICIPATION

Location: CRWQCB - R4, 101 CE~ PLA~ D~, MO~Y PA~ CALIFO~A 917~

NAME COMPANY ADDRESS PHONE

I



V
AGENDA O

¯ Dominguez Channel/Los Angeles Harbor Drainage Watershed Li
Permittee Meeting

I Thursday, March 28, 1996 - 8:30 a.m.
City of Torrance --

! West Annex- Information Systems Seminar Koom
3031 Torrance Boulevard 2Torrance, California

.-~=

I. Call to Order - 8:30 a.m. ~.

II. Old Business ~Nr:

III. New Pem’tit Update and D~s~sion "" "-7’~"

W. Funding - City of Gardena

~ V. Item{s)/Speaker{s) for Future

VI. Ad]oumment

Attached are the Maior Items of Discussion and a copy of the Sign-up Sheet for the
February 22, 1996 meeting.

For additional information, please call 1~. Frank Kuo at {818) 458-6989.
Fax number is {818) 458-3534.
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’
AGENDA

San Gabriel River Watershed Permittee Meeting

Thursday, March 28, 1996 - 1:30 p.m.

Palm Park ~ ~
Whittier, California ~7: ~

1. Call to Order - 1:30 p.m. ~,~-. ::
k-"’~ ~, . .’7.

II. Old Business .-7,~ ~ co

III. New Permit Ulxtate and Di~_~sion

IV. Item(s)/Speaker{s) ~or Future Agend~

V. Other Discussion

VI. Visit to the San Gabriel River at San Gabriel River Parkway Automated
Water Quality Sampling Station - 3:00 p.m.

forAttached are the Major Items of Discussion, a copy of the Sign-upSheet the

February 22, 1996 meeting, and maps for Palm Park and the Sampling Station.

For additional information, please contact Mr. Frank Kuo at (818) 458-6989.
Fax number is (818) 458-3534.

I PLEASE NOTE: MEETING IS AT PALM PARK TO BE CLOSER TO WATER
QUALITY SAMPLING SITE VISIT,
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Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARI~ CP,~IFORIqlA 91154

¯

NAME COMPANY ADDRESS PHONE~-~

~ ~o)~7o-~

~1%- 6~1- 20°0

13.                                                                             ,

14.

15.

,!



MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
MONTHLY CO.PERMITTEE MEETING

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2                                                                   ¯

MAJOR ITEMS OF DISCUSSION:

1. NPDES Perm/t Update

A draft Permit may be mailed out to all Co-Permittees by 5/24/96. Heal the Bay is conducting
formal lobbying to some Cities Officials and businesses to familiarize those individuals with the
NPDES Permit. The Permit is still expected to be adopted on July 15, 1996.

2.    Progress on Santa Monica Bay Technical Guide Grant

Santa Monica Bay Technical Guide Grant - Per Jaque Forrest, who is on the selection Committee
for the grant, only 4 applications were received. 1. Strategies for Parking lots and 2. Horse
Management (Malibu Creek Watershed), 3. Coprostanol Study (County of Los Angeles) and 4.
Sweeper Derby (City of Santa Monica). The applications were rated 1 thru 4 with 1 being highest,
as shown, next step is the actual grant award. Each applicant will be meeting with SMBRP to find
out about the details of the award of the grant.

3.    Annual Report

The Califomia Regional Water Board has requested each Co-Permittee to prepare an annual
report on Best Management Progress being implemented (Phase Ill Cities have to also submit
information in compliance with section 4.0 of the current Permit).

4. Next Watershed Meeting

The next Malibu Creek and Other Rural Areas Watershed meeting will be held on June 6, 1996
at the above location.

MALIBU:MAYg6.MIN
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,o~,~.,.~,..~ CITY OF LOS ANGELES
INTER-DEPARTMENTAL CORRESPONDENCE

DATE: May 7, 1996 ,,

TO: ALL CO-PERMITTEES

FROM: Chuck Ellis
Public Information Director
Stormwater Management Division
650 S. Spring Street, #700 ~r~’      ~:~
Los Angeles, CA 90014 ~=

SUBJECT: NPDES CO-PERMITTEE PUBLIC OUTREACH COMMITTE~
MAY, 1996

The next meeting of the Los Angeles County NPDES Co-Permittee Public Outreach
Committee: ¯

Thursday, May 16, 1996
8:30 a.m. - 10:30 a.m.
Conference Room "C"

County Public Works Building in Alhambra

At the April meeting we discussed the Science of Impressions document which will be
presented at the Stormwater Quality Task Force meeting in Sacramento on May I0,
1996. There was a presentation by Heal the Bay regarding a series of recent focus
groups they held regarding beach pollution and volunteer issues and some talk about
the 1996 LA County Fair.

The schedule of meetings for the 2rid half of the year is as follows:
Thursday, July 18, 1996

Thursday, August 15, 1995
Thursday, September 19, 1996
Thursday, October 17, 1996

Thursday, November 21, 1996
Thursday, December 19, 1996

At the May meeting we need to talk more about the LA County Fair so please be
prepared with any questions or suggestions you might have. We will discuss the City
of Los Angeles’ recent survey in more detail and talk about the Stormwater Quality
Task Force PIPP meeting in San Francisco on May 9, 1996, and the second PIPP
meeting with the RWQCB staffers in Sacramento on May 10, 1996.

There are some exciting things going on in the County so please bring us all the latest
news, information and future plans for your City. If you have any comments or
suggestions about topics we need to discuss please call me at (213) 847-5206 or send
me a fax at (213) 847-5443. Thanks.
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V

NPDES STORM WATER PERMIT RENEWAL MEETING
LREGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
MAY 15, 1995
12:30 - 4:00 pm

AGENDA
2

1.    Review Previously Edited Chapters of Draft Permit                                         )~"--
-~,

a.    Program Management (Review Mark Gold’s Legal Authority Comments)

b. Illicit Discharges

~--~,,~
2. Review two Additional Chapters of Draft Permit

a. Industrial/Commercial Sources

b. New Development and Redevelopment

3. Discussion of Next Meetings Agenda

4. Adjourn

R0028979



FLEASE SIGN FOR RECORD OF PARTICIPATION      ~" ~                                                            ~

Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 917.54

NAME COMPANY ADDRESS PHONE

8. ~d~d~ , ..... , ..... ~,~-~7-c~7

~o. Q,,&~ C~~ ., ,, ..





Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNLA 91754





~Y,-02-98 THU t8;58 L~ CH~ OF ~ F~ !,i0, 2135807511 P. 02/02

LOS ANG|L|$
Area Chomber of Comm~e

P~

-- fleeting Notice --

~ ¯ -~ May 23, 1996

S~o~£~ee ac~lo~ ~d p~ross On u~a~lng ~o

water ~off. The n~ ~Its

CalAfo~a.    (Ca~erine ~II,
~geles)

Los ~geles £s considering raising ~he f~ for
~no~f ~llu~ion a~te~n~ ~asures
Eiqhte~ng ~he s~s for ~noff

10~30 ~ - ~~n~
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V
AGENDA

SANTA MONICA BAY
MALIBU CREEK AND OTHER RURAL AREAS

PERMITTEE MEETING

JUNE 6, 1996 - 8:30 A.M.

CITY OF CALABASAS                                           ~.~
26135 MUREAU ROAD, CALABASAS Z
CITY HALL, CONFERENCE ROOM 2

8:30 A.M. I. Call to Order r.’-’--

II. New Permit Update

FI
III. Executive Advisory Committee Report

U
iv. status of Application for SMBRP Technical Guidance for Pilot

Demonstration Project - Discussion of Pilot Project Chosen for Grant U
V. Commercial Pressure Cleaning Operation. Possible Impact of

Operation on Storm Drains and Solutions Available
U

VL BMP Brochures, Other Discussion

For additional information, please contact Ms. Menerva Daoud at (818).458-5975.

June 96.AGN ~> ~ ~-

Attach: Copy of attendance sheet ~..~,,r~ = ~ ~-          !.~
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MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
MONTHLY CO.PERMITTEE MEETING

JUNE 11, 1996, 6:30 A.M,

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

MAJOR ITEMS OF DISCUSSION:

1. Santa Monica Bay Technical Guidance Grant

Horse Coral project is being done by the Resource Conservation District for the Malibu Creek
Watershed. Parking lot project is on hold for now.

2. Commercial Pressure Cleaning Operation

Draft letter to be sent to facilities owners will be revised by Jaque Forrest. we will discuss this item
some more in the next meeting.

3. Tentative Order (Latest Permit mailed out)

". A major concern in the Tentative Order is the narrative Receiving Water Limitations. The
objectives written would place the Co-Permittees in immediate noncompliance, also the
administrative review requirements allow the Executive Officer to require modifications to
stormwater programs after 120 days of reviewal have passed.
More discussion of the status of these two issues and other issues in the Permit will be done
in the next meeting.

4. Next Watershed Meeting

The next Malibu Creek and Other Rural Areas Watershed meeting will be held on July 11, 1996,

at the above location.

MALIBU:JUNE96.MIN
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LOS ANGELES RIVER WATERSHED
MONTHLY CO-PERMITTEE MEETING

JUNE 13, 1996 - 1:30 P.M.
LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT A VENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

MAJOR POINTS OF DISCUSSION:                                                              __

1. UPDATE ON NPDES PERMIT

According to Ms. Menerva Daoud, Los Angeles County Department of Public Works (the County), ~---

the draft Tentative Order (the Order) released on May 23, 1996, is the last draft before the
issuance of the new Permit. The commentary period on the Order will end on June 26, 1996.
The Regional Water Quality Control Board (the Board) is going to present a workshop (refer to
the pamphlet distributed at the meeting) on June 18, 1996, to discuss Permit requirements, costs
and benet’~s of stormwater management, and stormwater monitoring program. -,---

2. UPDATE ON EXECUTIVE ADVISORY COMMITTEE’S (EAC) MEETING

On June 11, 1996, the EAC met to discuss major items of concern (refer to the handout
distributed at the meeting) regarding the Order. Ms. Daoud said, that if these items were not U
addressed to our satisfaction by July 15, 1996, the County will not endorse the Order.

,.., Mr. Don Wolfe of the County, dunng the EAC’s meeting, also urged the Co-Permittees to attend nthe public hearing on July 15, 1996.
8__~

The EAC will continue to serve as a liaison between the Co-Permittees and the Board and send
their comments to the Board before the Permit is issued. Ms. Daoud encouraged the cities to n
convey their comments to their respective EAC’s watershed representatives.

U
3. OTHER DISCUSSION

There were alot of disagreements on the development of Best Management Practices (BMPs)
under the new Permit. Alot of cities are concerned of the resources that may be spent on
developing BMPs that could later be disapproved by the Board. Regarding the industrial facility
inspection, which is now called site visits, the cities expressed different opinions on the issue of
reinforcement.

4. NEXT WATERSHED MEETING

The next Los Angeles River Watershed meeting will be held on July 11, 1996, at the above
location.

LARIVER~JUN96.MIN
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LOS ANGELES RIVER WATERSHED
MONTHLY CO-PERMITTEE IdEETING

¯
BELL GARD~8

~ COMMERCE

.~i COMPTON

GLERDAL~

HIYNTINGTON PARK

LONG BEACH

L YNWOOD

MONTEBELLO

Page 2
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PLEASE S,oN FOR RECORD OF PARTICIPATION

Location: CRWQCB - R4, 101 CENTRE PLAZA DRIVE, MONTEREY PARK, CALIFORNIA 91754

NAME COMPANY ADDRESS PHONE



Dominguez Channel/L.A. Harbor Drainage Watershed

i ~ Monthly Permittee Meeting

i June 27, 1996

Ma!or Items of Discussion

1. TerM Cohan Link, Belinda Cambre, and Nancy Caputo, of the Handelman Link
Corporation, presented an overview of their public outreach products for the
stormwater program. The P.R. consultant’s work consists of a series of
bi!!boards end an e!aL~’J.,’ate mode~ of a w.~tershed for school presentations. The
model shows the collection and dispersion of water and contaminants in the
surface runoff into the storm drains that eventually end up in the lake or the
ocean. The presentation is geared for school children with a more sophisticated
version for college students. This consultant has previously worked with the City
of Santa Clarita.

2. A copy of the June 26, 1~o96 County letter to the Regional Board was distributed.
It highlighted seven items of concern the Los Angeles County Department of
Public Works has regarding the Tentative Order (Draft Permit).

3. The stormwater program funding survey was discussed and a copy of the
survey dis~buted. The request for this survey came from the City of Gardena
at the last Watershed meeting and the County conducted the survey in order to
help the Co-Permittees formulate their funding programs.

4. All the Co-Permittees agreed to invite Hydro Conduit to speak about
"Stormceptor," a pollution prevention technology product that removes oil and
sediment l’rom stom~water run~ff, and retr.i~-,~ ~i-,~ ~,~,~tai~r, ants for safe and
easy removal. Frank Kuo will contact this firm and invite them to present this
product at the July 25 meeting.

R0028993
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Dominguez Channel/Los Angeles Harbor Drainage Watershed V
Monthly Permittee Meeting

OJune 27, 1996 - 8:30 a.m.

pLEASE PRINT                                                                               :

CALTRANS

INGL~D

LO~A

~IF. REGIO~
WA~R QU~I~
CONTROl-
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AGENDA

SANTA MONICA BAY                                 I ~"~ .
MALIBU CREEK AND OTHER RURAL AREAS                         -.-

PERMITTEE MEETING                                    ~

JULY 11, 1996 - 8:30 A.M.

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS                           ,,~
CITY HALL, CONFERENCE ROOM 2

8:30 A.M. I. Call to Order

II. New Permit Update

IlL Executive Advisory Committee Report

,̄ IV. Discu~ion abo~.~ Permit’s Workshop and Tentetive O~er Comme~

~t~ V. Commercial Pressure Cleaning Operation

VI. Other Discussion

For additional information, please contact Ms. Menerva Daoud at (818) 458-5975.

R0028995



~_ ,
AGENDA

LOS ANGELES RIVER WATERSHED
PERMITTEE MEETING

July 11, 1996 - 1:30 P.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT AVENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

:30 P.M.    I. Cell to Order

II. Permit Renewal, Permit’s Workshop

IlL Comments on Tentative Order

IV. Other Discussion

For additional information, please contact Ms. Menerva Daoud at (818)

A~Iach: Copy of attendance sheet

LARIVERUUL Y 96.AGN
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RIVER WATERSHEDLOS ANGELES
MONTHLY CO.PERMITTEE MEETING

JULY 11, 1996.1:30 P.M.
LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
900 SOUTH FREMONT A VENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOM A

MAJOR POINTS OF DISCUSSION:

1. UPDATE ON NPDES PERMIT

According to Ms. Menerva Daoud, Los Angeles County Department of Public Works (the County),
the draft Tentative Order (the Order) released on July 5, 1996, will not be revised before the
public hearing, sponsored by the Regional Water Qual~ Control Board (the Board), on July 15,
1996. She encouraged all Co-Permittaes to express their concems and suggestions at the
hearing.

Regarding the informal survey conducted by the County to assess the opinion of the
Co-Permittees on the Order, Ms. Daoud assured everyone that the result of the survey is for
IBJ~dJ~L~ and will not be used publicly.

2. COORDINATION OF ACTIVITIES UNDER THE NEW PERMIT

As to the types of support available to the Co-Permittees under the new Permit, the County will
develop a model Stormwater Pollution Management Plan jointly with the Co-Permittees. On
public education and outreach, the County is not obligated to educate the residents outside the
County unincorporated areas; however, Ms. Daoud stated that any materials or ideas developed
by the County will be accessible to any cities interested in obtaining a sample.

In addition, on the issue of site visits, the County has initiated a pilot program in order to estimate
the costs of conducting the visits for all Co-Permittees.

3. OTHER DISCUSSION

The Proposition A Grant is now available for application to fund capital improvement projects
proposing to improve the water quality of The Santa Monica Bay (the Bay). Any cities can apply
as long as the proJect is intended to enhance the quality of the Bay. An application is avaiiable
through the County, the application deadline is August 29, 1996.

4. NEXT WATERSHED MEETING

The next Los Angeles River Watershed meeting will be held on August 8, 1996, at the above
location.

LARIVER~JUL96.MIN
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MALIBU CREEK AND OTHER RURAL AREAS WATERSHED
MONTHLY CO-PERMITTEE MEETING

0

JULY 11, 1996, 8:30
g

CITY OF CALABASAS
26135 MUREAU ROAD, CALABASAS
CITY HALL, CONFERENCE ROOM 2

MAJOR ITEMS OF DISCUSSION:
2

1. Santa Monice Bay Technical Guidance Grant

Discussion of the parking lot project work plan by Woodward Clyde pemonnel (consultant).
Consultant wig be contacting watershed cities to obtain lists of parking lots within the cities, next
thing will be evaluation of type of parking lots and pnofitization of which lots should be chosen for
this project. Next meeting with consultant will be set up possibly for next month.                          .~,

2. Proposition A Grant ~"~

Talked about possible extension of Grant’s deadline. The County and Heal the Bay will look into
this issue. This Waterhsed is considering application for the Grant collectively. Will discuss this
subject further in the next meeting.

4. Next Watershed Meeting

The next Malibu Creek and Other Rural Areas Watershed meeting will be held on August 8, 1996,
at the above location.

MAUBU:JULYg6.MIN
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MALIBD CREEK AND OTHER RURAL AREAS WATERSHED                                                              V

~
~ MONTHLY CO-PERMITTEE MEETING

0
~, ~Y I1, 1~96 " 8:30 A~

California Regional Water Quality
Control Board

R~RAL: SIGN~P/JUL¥9 6
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t

Not~: The M~libu Lagoon Task F~me will meet ~t S.-00 ~t the Wmr DisWk~t prior t~ the meting.
Itsm ~f dissuasion: G~slal Conservancy L~wer Watershed Assessment

L
MALiBU CREEK WATERSHED EXECUTIVE AND ADVISORY COUNCIL

Monday. Jury 15. 1996 7:30

LAS VIRGENES MUNICIPAL WP, TER OtSTRICT
4232 Las V’roenes Road. Calabasas

1. C~dl to Order by Dennis Washburn, Char                                               7:30

3. ~oprova! of Minu~s of Apdi 8, 1996 Joint Mee~ng of Malibu Creek Watershed Natural Resoumes Plan ~
Commi~ee ~nd Milibu Creek W~m~ed Advisory Gourd (Moron)

Monk:~ B~y (Robert I.~ille, M~rk Gold) 7:45

~. Pol~n~,~l ozon~don of dry weglt~mr flowg M M~llbu Creek (Rick I~) $:45

7. Report on W~emhed ~ Conference (K~lhleen Bulled) ~10

8. Commll~e reporlg 9:.15

g. ,~dend~ IS~ms/or Nex~ Mining 92O

10. Public Comment

11. Adjournment g:30

CARLOS uRRUNAGA
STATE REG wATER QUALITY CONTROL
BOARD
101 CENTRE DR
MONTEREY PARK CA 91754
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Minutes of the MslJbu L~eek Wmtershed Natural Resources Pith Executive Committee ud
Advisory Council of April 8, 1996

Items 1 ~. C.11 to Order, ~lf Introduetiom: ~ Wmhbum ~ tl~ tmo~ to or~ tt
7:40 p.m. sml a sign-in sheet was pass~ nround.

Item 3 Approval ofMinutes of J~num’y 30, 1996: Motion to 8pprove minutes by Rnndal Orton,

Item 4 Annount~-mems: Ru~ Guiney nnnouneed that State Parks snd P, etmmtion hss tsken over
Tapia Psrk effective May l, 1996. May I is "Free Day" at Stste Parks with no admission fie

Susan Nismmn nnnoumed that the Trust for Public Lands is ~ another proposition ~r
parld~ds similar to Propo~ion A. Count~ Supervisor Zev Yarovdasky is sponsorin$ it. There
will be $2?0 million for ~ecillc pro.k~ts and $90 million for �ot~ grants. It ~ include
fumling for OlX’ration and maintetmne.e of existing pro.~’ts fxom 1992. A State Agemy curt be in
parmership with a local municipality to obtain funding. Projects will be allowed to behest public

November, 1996.

Stephanie McDonald mmouneed that the Santa Moni~ Bay Restoration project hns a home pase
on the World Wide Web. When completed, it will include a sunmmry of the Bay Project,
information on Best Mamgement Prac’ti¢~ for helpin$ keep the Bay clean, and it~rmation on

Rand~ Orton mmouneed that the Las Virgenes Municipal Water District is ~ to help spomor
a member of the Mah’bu Creek Watershed Council to attend Watershed ’96: Moving_ ~

the U.S. Enviromnental Protection Agency. It is not too late to be part of a round table
discussion on enviroranental edueatiom Julia Mclver, Susan Nis.mmn, Stephanie McDonald, tnd
Kath]een Bullard all expressed interest in attending, depending on s~hedule,. It ~us agreed that
Dennis Washburn would make the final decision on attemlance if the need arose.

Randal Orton al~o spoke oftw~ water comervat~on pm.~ets taking place in t~e ~:

I) Two weather statiom m’e being imtalled to track evapotran~iration data. There w~l be a toll -
free number so that people e, an call mxl get the data. The project is funded for one year.

2) The City of Wesdake is installing 3 irrigmion ~tstems using different methods for automatic
watering and will compare the resu~. One will use a ~oil sensor, anotM~" will use an
evapotranspiration semor, aml the third will be Imsed on wi~n personnel believe water is needed.

Item 5 Report on EPA Clean Water Act Grants 319 and 205j : Heather Trim reported onthe
matus of these grants. Her assessmem is that further funding for the Mah’bu Creek Wat~
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MALIBU CREEK WATERSHED NATURAL RESOURCE PLAN
EXECUTIVE COMMITTEE MEETING

JOINTLY WITH MCW ADVISORY COUNCIL
ATTENDANCE: APRIL 8. 1996

Ray Alley Department of Fish & Game
Shirley Birosik Regional Water Quality Control Board
Kathleen Bullard RCD of the Santa Monica Mountain=
Barbara Carey California Coastal Commission
Lisa Crossley Heal the Bay
Minerva Daoud LA County Department of Public Works
Russ Guiney State Parks
John Hanlon US Fish & Wildlife Service
Jed Ireland City of Malibu
Lenora Kirby Sonoran Institute
Christopher Kroll Coastal Conservancy
Stephanie McDonald Santa Monica Bay Restoration Project
Julia Mclver State Coastal Conservancy
Susan Nissman Senator Yaroslavsky
Randall Orton Las Virgenes MWD
Rebecca Richardson California Coastal Commission
Steve Saylors LA County Fire Ufeguards
Barton Slutske L.A. County Deptartment of Health
Ronald Stark County of Ventura
Brian B. Torsney Jr. City of Agoura Hills
Heather Trim Regional Water Quality Control Board
Dennis Washburn RCD of the Santa Monica Mountain=
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Minutes of the MtlJbu C’~ek Wxtershed Nttursl Resourtes Pith Executive Committee tnd
Advisory Council of April ~, 1996

Items 1.2 Call to Order, Self Inlxoductions: IX,.nais Washburn cal]~ ~ me~ to order at
7:40 p.m. and a sil~-in sheet was passed around.

Item 3 Approval of Minutes of Jmumy 30, 1996: Motion to appmv~ minutes by Randal Orton,

Item 4 An~ouncemems: Russ Gu~ey announced that State Parks and Recreation has taken ove~’                -
Tapia Park ¢ffec6ve May I, ~996. May ! is "Free Day" st St~e Parks w~th no adm~sion fee

Susan Nissman annomx:ed that t~ Trust for Public Lands is spearbeadi~ anotb~ proposition for
parkla~s ~ to Proposition A. County Supervisor Zev Yarovslasky is spo~sori~ it. ~
~ be $270 million for specific projects and $90 million for competitive grants. It will include
funding for operation and mnimenance of existing projects fi’om 1992. A Stat~ Ag~-ncy can be in
parmership with a local nnmicipal~y to obtain funding. Projects w~l be sllowed ~o beaefit public
ia~ds only. The proposkio., in the f~rm of a bond iss.e, will b~ placed befor~ be voters in
November, 1996.                                                                        r~

Stepbanie McDo.ald sn~ounced that the Santa Monica Bay Restoration project has a borne page              ~J
on the World Wide Web. Wbe. oompkted, it will include a summary of the Bay Project,
information on Best ManaSeme~ Practi¢~ for bdping keep ~ Bay clean, sad information on               r~
pollution.

P.anclal Orion announced that the Las V~enes ~unicipa] Water District is ~ to help sponsor
a rncmbcr of the ]vlab’bu Creek Watexshe~l ~ounci] to atte~l Watershed ’96: ]Vlovin_~ Ahead

tl~ U.S. Env~om’nema] Protection A~ency. It is not too late to b~ part of a round table
discussion on envirorarem~ ~u~ation. Julia l~lclver, Susan Nissman, St~hani~ McDonald, and
Kathlc~n Bullard all cx~ interest in stringing, depending on sd~dui~s. It was al~ tha~
D,mnis Washburn would mak~ th~ ~ decision on attendanc~ i~the need arose.                           ~_~

Randal Orton also spoke of two water ~onsm’vation projc~’ts taking place in the

1) Two weather stations ar~ being install~ to track evapotransp~tion data. Ther~ w~l be a toll -
fr~ numb~ so that people c~n call and ~et the data. The project is fund~ for one U
:2) The C~ of Westlake is insmllin~ 3 irri~a~ion systems usin~ difl~-re~ methods for automaxic r"--
wa~q-in~ and w~ll cornpa~ the rtsults. On~ will us~ a soil sm~sor, anotl~,r w~’ll use an
evapotnmspirmion sensor, and the third will I~ bas~l on when personnel I~li~ve water is need~L

It~n ~ R~ort on EPA Cle~n Wa~cr Act Gra~ts 319 and 20Sj : l-lcatl~r Trim rcport~! on tl~
status ofthese Ip’ants. H~r assessment is that funl~ fundin~ for th~ ]viah’bu Creek Wate~!
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Minmes of the Mah’bu Creek Watershed Execmive and Advisory Counc~’l
Pa~e 2

does not look good for this year for several reasons: the RCD is still implementin8 the Mah’bu
Creek Watershed 319 from last year, a~d the lagoon assessment project is not yet ~, but

Fox Canyon- The Regional Board has to prloritize watersheds each year and ~ year the
Calieguas Creek Watershed and LA River Watershed are on the priority fundin8 list. ~,
she feit that the members of the MaWou Creek Watershed Council should continue to submit

John Hanlon reported a~mdance at a co~ on steelhead trout. The state is broken into 3
t~..gions for study ofthe ~teelhead: Northen~ Central Valley, and Southern California. Southern
California has the highest priority for steelhend restoration- Questions were raised about the last
sishting ofsteelhead in Mah~u Creek Discussion cemered on removal of Rindge Dam and it was
noted that es~ates for removal range from $5 million to $30 million- One thought is to notch
the dam down slowly over time. John Hanlon will provide infonmfion on the Rindge Dam at the
next Mah’bu Creek Watershed meetins.

Item 6 Committee Reports:

Human Health- Randal Orton informed the council that while copm~anol is more specific than
coliform in indicating the presence ofhnmaa feces, it is not a perfect indicator.

Mah~u Lagoon - Julia Mclve~ announced that the Coastal Conservancy Board approved the final
piece of fundin8 for the Lagoon as~-ssment study. The RFP will be released in early May for this

W’ddlife - The next meeting ofthe W*ddlife Comminee is on Monday, July ! at the RCD office.

Monitoring - had no ~

There were no further items for discussion- The next Mah’bu Creek Watershed Council meetin8
was set for July 15 at 7:30 at the Las Virgenes Municipal Water ~

The meeting was adjourned at 9:30.
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November 17, 1995

M’EMOIL~u’~DOM

TO:. Bay Oversight Committee

Implementing the Bay Restoration Plan-A Foc~ on Storm Water and Urban
Runoff Management

Iv~nagement of storm water and urban runoff pollution is one of the primary pdmlties o|
the Bay Restoration Plan (BRP). Presentations will be made at the November 29 meetln~ to
discuss how actions recommended in the BRP are being implemented through the Lo~
Angeles County municipal storm water NPDES permit and the activities of lead
implementors. Members of the negotiation team will discuss the permit negotiation
process, the elements of the permit, and their prog~s$ in implementing the BRP.

have been undenva.y ov . e pes ed
Los Angeles County municipal $~orm water NP,.,,-~ r- .....
to all permittees on December 18 with a public review period scheduled after the tentative is
released (January 26). The permit is then schedu}ed for adoption by the I~ Regional Board
in late February or early March (see attached schedule).

A pi~]ja~tary draft of the permit was included in the September BOC agenda packet, and
"" ~    the committee made a motion urging the Los Angeles Regional Water Quality Control

Board to do the following:

(a) ~Develop a strong, environmentally sound storm water permit that is consistent
wit~ conservation principles of aquatic biology/and that incorporates the
recommendations contained in the Bay Restoration Plan; and

(b) Ensure timely implementation of pen~it requL,-ements, in par~cular, development
and implementation of the storm water monitoring program."

To facilitate the BOC’s discussion of the issues associated with the stormwater permit, the
following itmns are also attached:

¯ a summa-’7 of the actions in the Bay Restoration Plan that are pertinent to the storm

water pen t;

¯ a letter from Senator Hayden regarding concerns about the permit;

¯ a letter from Catherine Tyrre~ re~arding the permit renewal schedule; and

the ~’l:,tembet cLr~ l:~mit.
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Implementing Storm WaterFOrban Runoff Actions through the Municip~l
Stormwater NPDES Permit and the Wat~hed Management Approar, h

Storm water/urban runoff is the most significant source of "nonpoint" pol].ution to Sant~
Momca Bay. It is the source of 12 of the 19 Santa Monica Bay pollutants of �oncern,
including trash and debris, pathogens, five heavy metals, chlordane, PAHs, total susp~ded
solids, nutrients and oil and grease. These pollutants are generated by a variety of human
a~vities which are associated with different types of land uses in the Santa Monica l~ay
watershed.

Chapter 3 of the Bay Restoration Plan summarizes a comprehensive prosram to addrms the
distinct problems of storm water/urban runoff pollution and proposes that most of these
actions be implemented through the re~,ulatory framework of the storm water NPDES
pro~am. The Plan, recognizing the need to integrate pollutant manasement of various
point and nonpoint sources, also proposes actions aimed at modifyins the ex~tins
regulatory framework in order to manage water pollution on a watershed basis.

Specifically, the Plan calls for the Los Angeles Reg~onxl Water Gxtality Control Board m~d
the storm water mana[~ement agencies to carry out the following actions:

¯ Coordinate pollution management program on a watershed barn
(Action FM-2.0).

¯ " - Revise and strengthen the effectiveness of the municipal NPDES permit by’
incorporating the following actions:

¯ Improve mechanisms for coordinating and supervising the storm
water/urban runoff management program (Action UR-1.2);

¯ Evaluate and develop effective mechanisms to address sn’mll ~ of
non-storm or contaminated storm water runoff (Action UR-1.4);

¯ Develop and implement land use management tools to reduce storm wate~
discharges from problem land uses (UR-2);

¯ Expand public awareness and involvement in storm water/urban runoff
pollution prevention, improve coordination of storm water public education
programs CGR-3);

¯ Implement mandatory Best Management Practices and pilot demonstration
projects in the short term (Actions UR-4.1a, 4.1b and 4.1c) and additional
source control and treatment BIV[Ps in the long-term (Action 4.2); and

¯ Implement a comprehensive storm water/urban runoff monitoring program
(Action UR-5).
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~
IBAY OVERSIGHT COMMITTEE ,. ]

~o~
Thursday, September 28,1995
9:30 a.m. - 1:00 pan.

p ~o; F c___~ Southern California Edison Offices
1721 22rid Street, Santa Monica
(see attached map)

MEETING AGENDA

~0~ ~,, ~ D~ 1. Welcome and Intreductiom Charles Vernon
Mo,,~ P~ C~ 9m4 Chair, Bay Watershed Couru:il

215 2667~16

~= ~ 5 2~ 7s00 2. Approval of Agenda

Public Fomm
Any member of the ~ublic may have up to three minutes to
address the committee on any matter of concern to the SMBRP.

~ ~n~nhip ~o 4. Project Update M. Yamaguchi
~on ~a~ p.~ - Bay Oversight Committee Direclm~ Attachment 4
s~,, ~o~ hy - Schedule of Upcoming Meetings 10 rain.

- ~echnical Studies and Demonstration ~

DISCUSSIONIACYION ITEMS

S. Nomination and Election of BOC chair C. Vernon

Recommended Action:
Control Ikard in (~x)pera.on Nominate and elect a Chairperson for the BOG.
¯ ,ith the public, hxaJ a~enc~.

~ ~,q’. 6. Consideration of Amendments to By-laws M. Yamaguchi

Recommended Action: Attachment 6
~ Forward recommendations to Bay Watershed Council.

7. Consideration of Amendments to Bay Restoration Plan Staff

Recommended Action: Attachment 7
Forward recommendations to Bay Watershed Council.

8. Recommendation for Motion re Municipal Staff
Storm Water NPDES Permit 10 rain.

Attachment 8
Recommended Action:
Approve motion.
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9. Status Report on Priority Action Implementation Staff

Meeting Handout

SANTA MONICA BAY RESTORATION FOUNDATION

10.    E~tablbhment of Interim Board of Directom "R. Sl~ckman
SMBRF Presidmt

Recommended A~tion:                                              1~ ~
That the Bay Oversight Committee be designated as
the ~nterim Board of Directors for the Santa Monica ~
Restoration Founds~tiom .

11. Approval of FY 95/98 Foundation Budget R. Spaclarmn
5min.

Recommended Action: Meeting Handout
Approve budget.

INFORMATION ~

12. Epidemiology Study Ul~te Dr. Robert Haile
Principal ~vestigator

15 rain.

1~. Ballonm Creek Task Fosx’e/Army Corl~ Reconnsi~mnce StudyRobert Joe
US ACOE

15 mi~

14. Reports from Implementation Committees Committee. Chairs
Attachment 14

15. Legislative Updates

AOJOURN~Vt~rr

R0029010



SANTA MONICA BAY R£STOKATION PROJECT
BAY OVERSIGHT COMIV/TI’TEE’h

September 28, 1995 Meeting

Genera]
Charles Vernon, Chair of the Bay Watershed Council convened the tint meeting of the Bay Oversight
Comznittee at 9:45 a.m. The meeting held at the Southern CalLfontia F.x~,on offices in Santa
CA. Roundtable introductions were made.

Members in att, mdan(~.
Charles Vernon LA Regional Water Qu~ity Ccmtml Board
Semantha gricker Supervisor Yaroslavsky
Sandy Brown Senator Hayden, alternate
Gall Ruderman F, eue~ NRDC
Mary Jane F.orster State Water Resources Control Board
Madel),n Gllckfeld California Coastal Commi~io~t
Ma~k Gold Heal the Bay, alternate
Dorothy Green Heal the Bay

Senator Tom Hayden
Robert Horvath County Sanitation Districts of LA County
Susan Little Con~tan BeiJes~cn
Mitch Maraclch Supervisor Dana, alternate
John Mitchell Ted.~nical Advisory Conurtittee, alternate
Laurie Newman Assemblymember Kueh]

~.~ Jim Noyes LA County Dept. of Public Worl~
Jovita Pajarillo EPA Re~ion 9, alternate
Councilmember Robert Pinz~r City of Redondo Beach
Philip Richardson Urban Watersheds Implementation Committee
Marvin Sechse Brash Industries
Rod Spackman Chevron Companies
Councilmember Carolyn Van Horn City of Malibu, alternate
Mayor Dennis Washburn City of Calabasas

A~..nda Item 4. l:’roje~ Update and AnnouncemenN
Marianne Yamag~chi provided an update on the SMBRP’s activities, FY 95/96 budget ($296,000 EPA
and $411,00 State) and on the activities of implementation committees. Other announcements were also
made including:

¯ The Urban Watersheds Implementation Committee held a roundtable workshop on collecting and
recyc}Lng of household hazardous wastes.

¯ The SMBRP is on the Internet t~rough the National Estuary Program. Address is
http://earthl.epa.gov/nep/west/sm/or use key word search using "National Estuary Prog~’am" as
the staring point.

¯ The coprostanol study was recently approved by the Technical Advisory Committee.
¯ The City of Santa Momca received an EPA second place award for theLr Stormwater Manag~nent

Program-
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¯ EPA held first meeting to initiate ¯ regional contaminated sediments ¯trateffy for Lo~
Orange and V~ntura County coastlines. Th~ is also related to Marina del ~ rudiment
contamination issues.

¯ Dorothy Green was commended on spearheading the successful W¯tershed ~

Agenda Item S. Nomination and El~’tion of BOC Chair
Charles Vernon was nominated by Dorothy Green and elected unanimously to be the Chair
Oversight Committee.

Agenda Item 6. Consideration of Amendments to By-laws
Several issues regarding the By-laws were referred by the Watershed Council to the BOC ~
consideration.

1. Recommendations re Plan revisions
¯ Watershed Council members can make recommendations for chen~s to the BRP at m~y time and

these recommendations should be compiled for review by the Council.
¯ That staff work with BOC this quarter to develop procedures for revising the Bay Restoration

Plan. Issues discussed: keep process simple, should there be an executive level of approval,
should there be an appeal process, links to hmdmg, frequency of updates, major vs. minor
revisions.

2. Conflict of interest
¯ Catherine Ty~rell described current staffing arrangement as transitional and that there was no

conf~¢t of interest in staff’s ability to oversee and assess effectiveness of Plan implementation.
¯ Senator Hayden raised the issue of whether the SMBRP can be an independent advocate of its

positions when making representations to the regulatory body (Regional Board) wh~ the staff
of the SMBRP are part of the staff of the Regional Board? He favors as independent stmctm~
as possible.
The committee stated that we need to be careful with our transition, but should move up
decision making to January and begin implementation in June. Paper should include an
evaluation of the recommended cycle for making the transition, list advantages and
disadvantages of various sta/fing arrangements, clarify roles of staff, relationship to Regional
Board.

3. Voting
¯ The BOC considered a recommendation to add the following language to the By-laws:

recorded, roll call vote may be requested by a Watershed Council member on any issue brought
before the Council or Oversight Committee. The votes will be recorded in the organization’s
minutes and will reflect who voted and the positions taken." The recommendation was
approved, with 2 members against.

¯ Senator Hayden requested that the minutes reflect his reason for opposition to this motion. In a
letter dated October 2, 1995 to Charles Vernon, Senator Hayden states, "I voted "no" because I
believe that recorded votes should be mandatory for the purpose of the public record."

(The remaining items in Item 6 were deferred to later in the meeting.)

Agenda Item L2. Epidemiology Study Update
Dr. Robert Haile0 the epidemiology study’s principal investigator, gave ¯ report on study
OveraLl, the project has gone very well:

¯ The goal of the study was to interview 120000 su~ects on the beaches and complete 100000 telephone
interviews to answer various health-related questions. By the conclusion of the beach survey
period, 15,5843 interviews were conducted. Response rates have been very high.

¯ Team has been able to reduce study costs by about $50,000.

2
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¯ Bacteriolog~ work is going well with high variability in counts on different days for aU titree

~,

beaches,observed. An interesting observation was that there can be high counts on days where no flow b

¯ Demog-raphics of surveyed beachgoers: 65-70% male; 56% below 12 years of age; 40% white, 40%
L~tmo. Most common symptoms were upper respiratory, followed by gastrointestinal (GI). Least
common-cuts that became infected, skin ra~ discharge from ear.

¯ Dra~ ~port should be done by end of Decemb~.

The Committee ~ked about public outreach on study results and asked that a process flow dla~’am be
prepared for next meeting and �Iiso-_sions be~n to plan a presentation strateg), to ensure that results are
not mbinterpreted.

Agenda Item ~ continued.
4. Designation of Alternates to BOC

¯ The Committee a~reed with staff’s recommendation that alternates to the BOC be designated
by the orgenL~tion elected to the Oversight Committee. This allows for the selection of an
alternate within one’s own organization or any other member of the Watershed CoundJ.

¯ St~f asked that BOC members respond in writing regarding ~elected alternates.

Agenda Item 13. BalIona Creek Task Force/Army Crops Reconnaissance Study
A presentation on the Army Corps ReconnaLss~ce Study for Marina del Rey/Ballona Creek was made
by Robert Joe of the Army Corps of Engineers. Mr. Joe mentioned that he had met with Conl~esswoman
Harman and that she supports a long-term solution for secLiment problems in the Marina. The Corps
work is two-phase: the Reconnaissance study for which they received $405,000 in funding; and a
feasibi!ity study i/there is federal interest and local cost sharing.

The Reconnaissance study analyzed exbting data c~ly. Main findings include:
¯ shoaling occurs at the entrance of the ha~or at the rate of about 45,000 cubic yard annually;

~.~)
¯ Contantination is low in the north channel ~ higher in the southern channels; and high in the

main and interior channels;
¯ Sources of material include Ballona Creek watershed and Basin E;
¯ Economic impact of harbor closure would be $I0 ntillion just on recreational boating;
¯ Disposal costs are high: $80-100/cubic yard. The base plan h~m which other alternatives were

evaluated was to dredge and transport sediment to a Class 2 land~ll in Utah-

LA County Deparm~ent of Beaches and ~rs has expressed strong interest in pursuing a cost-sha~
feasibLlity study to develop a dredged material management plan. The Corps staff wiU be meeting
with their divisions in San Francisco and Washington D.C. regarding cert~ication of the
reconnaissance study. Lf certified, and there is local interest, they wiJJ work out a schedule, cost, and
tasks to be included in the ieasib~ty study. There is much interest in the watershed management
aspects of thJ~ project and therefore much sentiment to merge the efforts of the Task Force with that of
the BaLlona Creek Implementation Committee.

It was recommended that staff write a letter on behaU of the BOC expressing support for going fonvard
with the ieasibi~ty study and other related activities. The committee also recommended that options
be pursued for merging the Ba~lona Task Force into the SMBRP structure to the deg~ree appropriate. The
technical ~roup of the M’DR task force w~ll be looking at the recon study, analyzing it and then
thei~ recommendatio,’~.s to the Task Force in November.

Agenda Item 6. Continued.
5. Plann,Lng Director’s Committee
¯ The BOC approved a motion that a section entitled, "Planning Di.rec~or’s Committee" be added to

’ the By-laws. The primary role of the of Committee wRl be to faci~tate the involvement of
~ watershed city and county planning agencies in Bay Restoration Plan implementation.

3
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6. Implementation Commitment ~
Issues and viewpoints raL~ed:
¯ We would ~ to see ¯ statement of ~’m commitment° not simply making best efforts.
* Commim~ent to impl~men~tion should be legally binding.
¯ If language was amended what exists curr~tly, we could no~ get si~n-off because issue would need to

be taken back to City Councils.
¯ We have the ability as a group to convince people that actions are the right ~ to do.
¯ We need to do outreach and educatien en priority actions.

A motion was made end approved that h~e current language be retained and that discussion time be set
aside on next agenda to discuss outreach to implamentors. There was I vote in opIx~sition (Sen.
Hayden).

An alternative motion was made to modify the language to require a direc/�ommitment h’om agencies
for implementation of all priority actions. This motion did not par~.

Agenda Item 7. Amendmen~ to Bay Restora~on Plan
Ttus item was re-agendized to November meeting.

Agenda Item $. Municipal Storm Water NPDES Permit
Catherine Tyrrell noted that Senator Hayden has requested that the SMBRP "support, or at least not
weaken, the efforts of environmental ~roups to obtain the strongest possible five-year ston~ water
permit." The most recent draft permit had been included in the agenda packet end has been ~vised
based on the comments of the Executive Advisory Conunittee. She stated that she felt that the BRP
actions were incorporated into the permit, but that the committee might went to step back end see if
Plan elements were being incorporated properly into the permit.

A motion was made (’Feuer) and seconded (Glickfeld) that the recommendation contaLned in the agenda
be approved. Jim Noyes suggested that the language be amended to include "environmentally and
scientifically sound storm water permit...." Senator Hayden made a substitute amendment that item
(a) read "...environmentally sound storm water permit consistent with conservation .~rin¢i.o]es of marine
]lJ~2]~2g~." Roger Gorke suggested revising "marine" to "aquatic." A motion was made (I:orster) and
seconded (Hayden) to approve the amended motion. This motion passed unanimously.

The remaining agenda items were tabled and the meeting was adjourned by Chair Vernon at 1:10 p.m.

Other~ in attendance:
Ken Kentor, CalTrans; Fazi Mo~idi, LADW’P; Mohammad Fatem.i, City of Thousand Oaks; Karin
Smith, City of Los Angeles; James Fawcett, LA County Dept. of beaches end Harbors; Roger Gorke,
Heal the Bay.

Staff: Catherine Tyrrell, Marianne Yamaguchi, Gueng-yu Wen& Patty Velez, Karen Caesar, Twila
Hunte~, Gwen Mortroe
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November 29, 1995Wednesday,
9:30 ~.m. - 1~ p~.

Southern ~ifo~a Edison 0~
1721 ~d S~e~ S~ Mo~
(~ a~a~ map)

101 Centre Plaza Drive
Monterey Park,

AG~A ~ ~/~66.7s00
Fax 213/266-76~

1. W~e ~d ~u~ ~ V~
Chair

2. Appmv~ of A~

Any m~b~ of t~ public ~
~dress t~ committee on any ~tt~

4. Appmv~ of ~p~r 29, I~S ~u~ A~t 4 9:~

- Urb~ Wate~heds ~plem~ta~on Co~ ~~)
- MMibu C~k/SM M~. ~plementa~on Co~ (~)
- Pubic Educa~on/HeM~ Co~ca~ ~pl~ta~on Co~ ~)
- T~cM Adv~ Co~ (C~)

~PL~A~ON OF ~ BAY R~TO~ON

6.    ~ ~gei~ Co~ M~p~ Sto~water ~ Pe~t C. ~H 10:1~11:15
~si~ of ~e elem~ of ~e ~t,
of ~s, pro~, ~d ~. D. Wo~e

A~t 6
~ Pr~de ~nce re c~ments/t~mony
Regional Board.

7. Proposi~on A Application M~ A~t
Proposi~on A provid~ ~ ~on of
~off poUut~t redu~on proj~ ~ ~e ~ M~ca ~y
wate~hed. St~f h~ provided co~ on
of ~e application m~uM. ~
pr~ess, ~e S~ (M~agement Courts)
oppo~ to provide co~ p~or to ~ approvM by
¯ e Co~.

~Pro~de final commits/or tra~o
Coun~

A parmership to restore and protect Santa Monica Bay

I
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OTHI~ DISCUSSION/ACTION ITEMS

8. Cons|deration of Amendments to Bay Restoration ~ Yam=svchi 11:30-12:00
This item was carried over from the September meeting. Attachment 8

9.    Discussion: Developing ¯ St~tegy to Promote Attachment 9 12.’00-12:4~ ~r"
Implementation of the Bsy Restoration Plan
At its last meeting, the BO~ asked that time be set aside �~
the agenda to discuss ways of improving outreach to Plan
implementors and overcoming impediments to ~ .,

I0. ,q~nt~ Moni~ Bay Epidemiolo~ical Study Attachment I0 12:45- "12:5S

~ Establish a policy group composed of 3-4
members, 2-3 PEHCIC members and 2-3 TAC members to
plan strategy for presenting study results to the public.

INFORMATION ~

11. Public Involvement and F.~lu~tion (PIE) Mini-srmsts

Requests for ProposaJs for Round 3 of the PIE prosram
expected to be released the week of December 4.

12. Update on Stonnwate~ Pilot ProJet’ts 12:~,-I.~0

Next Meeting~ Thursday, January IS, I~
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SANTA MONICA BAY RESTORATION I~O~EL’~
BAY OV~IO~

S~M~Y M~

~ g

C~les Vein, C~ of ~e Bay Wate~h~ ~cil ~nv~ ~ s~ m~g of

~y B~ ~tor Hayden, ~te~
Gail Rude~ F~er

~ro~y G~ H~ ~ ~y

Roan Ho~a~ C~W S~mion D~ of
~u~e Ne~ ~sembl~em~r K~
~c~em~r R~n ~er Ci~ of R~o~o ~

Nabil S. Y~sef B~h
Mayor Dens W~hb~ Ci~ of

P~ip Ja~ ~C-DHS To~c .Epi. ~g~,
Jo~ Mitchell T~ Adv~ Co~,
Sector Tom Hay~

~n Wolfe LA Co. ~pt. of ~blic Wor~,
David ~ Sine Water R~ou~s Cobol
Ke~e~ ~dwig Ci~ of ~s ~gel~, ~te~te
David G~ieb M~ibu C~USM M~ W~

Agen~ Item 2. Ap~ o~ Agent: S~y Bro~ ~t~ age~
toge~er for Sector Tom Hayden’s ~v~.

Agen~ Item 3. ~b~c ~o~: FoX, ion Budge~ item ~ over
meet~g. ~o~a~ion on ~e Fo~tion budget ~ r~e~tio~ for ~g~ ~ ~e P~
~ogr~ b~lo~ were given to ~in~ mem~. B~lo~ m~ ~ to M~ Y~c~ by              ~ ....

Agen~ Item ¯ Approv~ of ~tember 29, I~ ~utes: Motion ~e by Roan P~er,
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AgencL1 Item 5. Reports from Implementation Committee Chairs

Urban Watersheds Implementatlmt Cammittee
¯     Philip Richardson reported on .he Urban Watersheds Implementation Committee

(UWIC). The �ommittee hes met seven times, starting December 1994. The first 3-4
meetings were or~aniT.ation~ and included looking over actiom in the Plan to
determine which should be addressed by the UWIC; actions were divided into 6
categories. The Au~tst 8, 1995 workshop addressed household hazardous-waste and
recyclin~ i.~ues/actions. Philip ~n was elected as chair at ,he November 28,
1995 meeting. The comminee was broken into ~roups to address .he six

¯ Sandy Brown requested a list of members on each Implementation Cmnmi~e.
¯ Philip Richardson me~ioned the possibility of merging ,he BaIlona

Creek Task Force wi,h ,he UWIC. Tbe invitational list, includh~ naunes of
UWIC implementors, was discussed.

¯ Mark Gold rated .he need for milestones along ,he way and definitions of success as
a means to secure con3mitmem from lead h’nplementon.

¯ Madelyn Glickt’eJd sr~ed that the Marina del Rey Task For~ doesn’t want to be part
of UWIC but would rather �ou~h~e as a indepeadent group. A final decision hasn’t
been made yet but .here are discussions in that regard. She suggested that LAC-
DPW, LAC-DBH and COE ccmm~ to participating in ,he UW]C and tiut the Task
For~ incorponte UWIC wa~rshed planning goals in their efforts. If .hey choose to
remain separate, .hen the Task Force must coordinate wi.h UWIC on wa~-rsbed
issues, including dredging ~ed sedhnert~s in Marina del Rey.

¯ Mark Gold suggested .he SMBRP pressure COE to participate, even if only as a
subcomminee role.

¯ Dean Smith mentioned that COE is conducting t watershed study. The Deparunent of
Beaches and Harbors has signed a letter of in~en~ to fund a portion of that study and
pressuring the County to do the same.

¯ Don Wolf agreed to anend the meetin~ regardin~ si6min~ the lencr of" inte~ but h~s
not cornmined to signing.

¯ Catherine Tyrrell suggested the SMBRP prepare a resolution of support. Madelyn
GlicHeld made a ruction and David Go~lieb seconded.

Malibu and Santa Monica Mountains Watershed Conunittee
¯     David Gottlieb provided ~n update on .he Malibu and Santa Monica Mountains

OViSMM) Watershed Committee and the Urban Resource parmersh~p which has
$500,000 ~ funds to support wa~ershod issues. A handout was given that
summarizes ,he roles and direction of the MSMM. (Attached)

¯ Catherine Tyrrell suggested the UWIC smacture .hemselv~ afar .he MSMM
Watershed Commim~.

Public £ducation/Hea]th Communication Implementation Comanittee
¯     Karen Caesar provided ,n update on the Public Edta~tion and Health Communication

Implementation Comminee (PEHClC).
The fwst meeting was held on August 3, 199~ to discuss the role and direction
of PEHCIC.
The next meeting will include a status update of the ten priority actions that
are the responsibility of this comminee.

¯ Sandy Brown r~iuested the minutes from the various committee meetings for review.
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Technical Advisory Committee

~
¯ John Mitchell provided an update on the TAC for $¢ffrey Cross.

.. ¯ Gtmngyu Wang stated tl~ the TAC will meet on December 6, 1995 and will address
epi-study results, risk assessment on seafood, comprehensive monitoring program
issues and �I¢ct a new TAC chair, as Jeff has accepted a new position at NOAA in
New Jex~’y.

Agenda Item 6. Los Angeles County Mtmlcipal Storm Water NPDES l~ermit
Catherine Tyrrell discussed the history and developmem of the new permit and its clemens,
and concerns of permittees, progress, and schedule.

- The Draft Storm Water permit will be available for review on Der.mnber IS, 199~.
- The Regional Board worked with a group of interested panics (called tbe negotiating

team) to develop a new permit. The negotiating team consisted of LA County, LA
City, Heal the Bay, the City of Redondo Beach, the City of Bu~oank, and the City of
Whittier.
On September 15, 1995 a dr~ permit was released which gen~x-a~l subsmmial
comments from co-permittees.
A revised schedule for review and adoption of the permit was included in the agenda
packet (The.so dates have since been revved based on comments from the BOC and
permit~es.)

¯ Don Wolfe stated that the concerns of smaller cities ar~ genuine (mainly costs) and
communication has been a problem.

O ¯ Xavier Swamikannu stated that Regional Board staff has reviewed comments received and
made some changes but there are three problem areas: (i) Industrial - costly and consumes
resources; (ii) Construction Activities - size and oversight issues; and (iii) Monitoring -
pending a resolution between the County and NRDC. However, there is a guidance document
under development to assist cities in implementing the requirements of lbe permit.

¯ Dennis Washburn stated budget issue concerns and that the time frame is not realistic.
¯ Sen. Tom Hayden felt the only way to end the dead-lock on this issue is to go into overdrive

on negotiations.
¯ Catherine Tyrrell stated that a good working draft of the permit, by the end of December,

should be ad~uate for cities to develop a working budget for the next f’mcal year.
¯ Madelyn Glickfeld suggested a letxer be sent to co-~rmittees urging them to use the

December Ig, 1995 drafx permit as basis for budgeting for the next f’mcal year.

Agenda item 7. Proposition A Application l~Lmual

¯ Marianne Yamaguchi gave an overview of Proposition A.
¯ Don Wolfe mentioned that the Application Manual will be available around February or

March of next year. The County is asking the Regional Board to act as the review panel.
¯ Melmda Bartlett stated concerns over the Application Manual language, which needs tome

clarification.
¯ Madelyn Glickfeld motioned to have Heal the Bay’s comments incorporated into SMBP,.P’s

commen~s. Dorothy Green ur, onded the motion.
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Agend~ Item 8. Consideration of Amendments to B~y gestoration ~ (carried over from
the September meetin~

¯ Marisnne Yamasuchi provided ~ overview of this section ~d memioned the issues Sen.
Hsyden has raised.

¯ Senator Tom Hayden mentioned a few fundamen~ ¢l~ments of the Bay Restoration Plan to

Mass Emissions: To place a cap on mass emissions n~kes no sense if the Bay needs
to be restored; emissions need to be reduc~ and the lan~s¢ does not ¢le~rly state
this.
Sports Fishing and Warnings: WI~ are the risks and do we agree on them? "l’nere b
¯ difference of opinion of how to deal with the risks.
Oil Spills: The proposed new language calls for an annual update on spill l~1~onse
planning in Santa Mon~ca Bay, but this means noth~g. Also, the SMBP.P should not
endorse land based pipelines, just protection of th~ Bay.

Regarding Mass Emissions:
¯     Madelyn Glicldeld mentioned that Sen. Hayden’s concerns regarding ¢~-rtain

pollutants. Priority pollutants could be ~ed, based on results of monitoring data.
¯ Dennis Washburn motioned smendin8 the Plan to include "total" toxic emissions;

Madelyn Glickfeld seconded.
¯ Senator Tom Hayden suggested su’iking language where "c.~" h stated and repla~ing

it with "reduce the levels" of emissions.
¯ Charles Vernon suggested staff develop appropriate language for the next meeting.

Regarding Sports Fishing and Warnings:
¯     Marianne Ytmaguchi clarified the involvement of the Bay Project regarding seafood

risk assessment: ¯ $74,000 contract was awarded to UC Davis to assess the risks
associated with consuming Bay seafood (the 20 most caught species). This work will
be completed mid-1996, after which effective communication strategies mu~t be
developed to at-risk communities.

¯ Senator Tom Hayden mentioned the need to warn people about "white croaker" not
only on piers, but tlso in markets.

Regarding Oil Spills:
Madelyn Glicideld stated that pipelines are feasible and better both economically as
well as environmentally. Land-based oil spills can be handled better than ocean-based

Agenda Item 9. Developing ¯ Strategy to Promote Implementation of the BRP:
This item was carried over to the next meeting.

Agenda Item 10. Santa Monic¯ Bay Epidemiological Study: The SMBRP will establish ¯
policy group, comprised of BOC, TAC and PEHCIC members, to develop a mategy for release of
epi-study results to the public in March. Several BOC members volunteered to participate on the
panel, including Dennis Washburn, Robert Pinzler, Melinda BanletI and Madelyn Glicideld.
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Agenda Item 11. Public Involvement and Education 0’IE) Mini.~rants Program: There ’.
$50,000 available for the round 3 of the PIE Fund and the Request for Proposals will be available
mid-Decxmber. Volunteers wer~ r~quested to review proposa]s in February.

Agenda Item 12. Update on Storm Water Pilot Projects:

¯ The $48,000 contract with E! Segundo was canceled due to unsuccessful contract negotiations.
¯ A $100,000 contract was awarded to ¯ �omonium of Ballona Watershed ©itim to test various

catch basin fdter media.
¯ A $180,000 contract was awanled to Battelle to provide technical tssistmge to watembed

cities in developing and implementing innovative BMP’s and d~v¢loping storm warm’                        ---
mm~gcment plans.

~m ~ attendane~
Xavier Swamilmnnu, Katldeen Bullard, Ed Schroeder, Dean Smith

Staff:
Catherine Tyrrell, Mad¯tree Yamaguc.hi, Guangyu Wang, Karen Caesar, Twila L. Hunter, Alan Hsu,
St~hanie McDonald
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Date:     Thursday, ~anuary 18,1996 Santa Monica
O

Restoration L
Location: Councilmember Galanter’s Field Office PROJECT

7166 Manchester Ave. Westchester, CA
(see atb~ched map)

10] Centre Plaza Drive

Future Meetin~ - Please Note New Date!                                 Monterey Park, CA 9]754213/266-7500
Bay Watershed Council: Thursday, March 14, 1996 Ftx 213/2~6-7600
(new da~) Holiday Inn- BayView Pl~za, Santa Monica

Bay Oversit~ht Committee: Wednesday, March 27, 1996

I. Welcmne ~nd Introduetio~ Charles Vernon 9:30
Chair

Approval of Agenda

3. Public Forum
Any member of the l~ublic may ~r~ up to three minutes to
address the committee on any matter of concern to th~ SMBRP.

4.    Approval of November 29,199S minu~ Attachment 4 9:40-9:45

S. Reports from Implementation Committee Ch~L~ 9:45-10:00
- Urban Watersheds Implementation Committee (Richardson)
- Malibu Creek/SM Mtrm. Implementation Committee (Gottlieb)
- Public Education/Health Communications Implementation Committee (McC~be)
- Technical Advisory Committee 0vLitchell)

IMPLEMENTATION OF THE BAY RESTORATION PLAN

6. Los Angeles Coun~ Municipal Storm Water NPDES Permit C. Tyrrell    Presentation
A copy of the "working dr~t" permit was mailed to al/BayX. Swamm~kannu 10:00-10;.20
Watershed Coun~l members in December. Written
comments on the dr~ft are due to the Regional Board on Disct~ion paper to
January 29. be under separate 10".20 - 11"20

covet
Action: Develop comments for transmittal to the Regiorm]                                                 ~’~
Board.

A partnership to restore and protect Santa Monica Bay
Fundrd by L’S EPA ,znd the Stifle ~,tter Resources ~or~trol Bo,trd ~n �o,oper~t,on ~..’~th the pubhc. |oc,II ,/,genc~e~,, a, nd ~rtdu~.try
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7. Status Report: S~ of Priority Action Implementation Staff Presentation
(Draft) Attachment 7 11’20- 11".30
A pilot survey was mailed in Janum7 1995 to agencies with
lead responsibilities for priority actions in the Bay ~on
Restoration Plan. The intent of the survey was to assess 11"~} - 12.’00
implementation progre~ through FY 1994/95. Attached is
a draft report summarizing survey results. (This item was
carried forward fl’om September asenda.)

Actions:
(a) Make recommendations to Watershed Implementation
Committees and Bay Watershed Council
(b) Direct staff to prepare new surveys for FY

8.    Management of Contaminated SedLment~ in Marin,~ del C. Tyrrell Presentation
Rey/Ballona Creek Watemhed Attachment 8 12:00-12:05
Items attached:
(a) Draft policy paper re development of long te~n Discussiort
contaminated sediment management pla~ 12:05-12:25
(b) Letter to LA County encoura~in8 participation in Army
Corps F-easibility Study for Baliona Creek.

Action: ~ policy paper and confirm as SMBRP
position to take forward to Marir~ del Rey Task Force.

9. By-Laws Amendment re Cmdlict of Intenmt C. TyrreLl ~on
A discussion paper will be presented regarding resolving
any potential conflict of interest in staf/~s ability to oversee
and assess effectiveness of Pl~n implementation.

Action: Make recommendation to forward to Bay
INatershed Council.

I0. Establish Ad Ho¢ Subcommitte~ 12:45-12:50
(a) Work Program Subcommittee - assist staff in developing
work program for FY %/97.
(b) improving Outreach to Implementors - develop a
strategy to promote implementation of the BRP and to
overcome impediments to Plan implementation.

11. Recommendations for Bay Watershed Council agenda Meeting Handout 12:50 - 1:00

INFORMATION HEMS

12. Proposition A Guidance Manual Attachment 12
S~(BRP comments to LA C:o. DPW re Prop A grant program

13, National honors awarded to SMBRP member organizations Attachment 13
- County Sanitation Dis~cts of LA County
- City of Santa Monica
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SANTA MONICA BAY RESTORATION PROJECT
BAY OVERSIGHT COMMITTEE

JANUARY 18, 1996 MEETING
SUMMARY MINUTES

General

Agenda Item I: Welcome and Introductions:
Charles Vernon, Chair of the Bay Watershed Council convened the third meeting of the Bly
Oversight Committee at 9:45 a.m. The meeting was held at Councilrnember Ruth Gil~nter’s
Field Office in Westchester, CA. Roundtable introductions were made.

Member~ in ~ttendanc~: Representinq:
Chades Vemon LA Regional Water Quality Contro/Board
Sandy Brown Senator Tom Hayden, alternate
John Mitchell Technical Advisory Committee, alternate
Maribel Matin NRDC, alternate
David Cohen State Water Resources Control Boan:l, ~terrmte
Melinda Bartlett City of Los Angeles, alternate
Madelyn Glicldeld California Coastal Commission
Dorothy Green Heal the Bay
Mark Gold Heal the Bay, alternate
Joan Hartman American Oceans Campaign
Robert Horva~ County Sanitation Districts of LA County
Kenneth Ludwig City of Los Angeles, alternate
Susan Little Congressman Anthony Beilenson
Laurie Newman Assemblymember Sheila Kuehl
Don Wolfe LA Co. Dept. of Public Works, alternate
Councilmember Robert Pinzler City of Redondo Beach
Marvin Sachse Brash Industries
Jack Petralia LA Count7 Dept. of Health Servi¢~
Rod Spackman Chevron
Mayor Dennis Washburn City of Calabasas

Agenda Item 2. Approval of Agenda: Roger Gorke ask to move item #6 to 11:00 a.m.

Agenda Item 3. Public Forum: Next BOC meeting will be held February 21, 1996.

Agenda Item 4, Approval of November 28, 1996 minutes: Motion made by Robert Pinzler,
seconded by Marvin Sachse: approved. Note: Madelyn Glickfeld reported that she resigned
from the Coastal Commission last week. This is her last BOC meeting as a CCC
representative. Sara Wan will replace her. The BOC universally expressed dismay at losing
such a valuable member!

Agenda Item 5. Reports from Implementation Committee Chalra
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Technical Advisory Committee
TAC representative John Mitchell provided an update on the December 6, 1995 TAC
meeting, where members said goodbye to Jeff Cross, who is now working on the East Coast.
John said that there was a presentation from the Army Corps of Engineers on Ballona Creek
and sedimentation from Marina del Rey. There was also discussion of the epi-study (but no
discussion of results).

Public Education/Health Communications Implementation Committae
Karen Caesar gave an update on December 6, 1995 PEHCIC meeting. The main focus of
that meeting was the possibility of developing a ’~ebsite" on the Intemet. PS Enterpdles,
SMBRP’s public outreach consultants, gave a presentation at the meeting; BOC member Bob
Pinzler was also in attendance. The discussion was fruitful and there was basic consensus
thata Website wouldbea positive step and would help to disseminate information about the
Bay to students, local government, and others. PSE was directed to do further research and
begin the projecL

Agenda Item 7, Status Report: Summary of Priority Action Implementation (Draft)
Stephanie McDonald gave some background on how information was collected to prepare
this report.

Surveys were sent out to lead implementors in Jan. 1995, and responses ’1tickled" in.
Attachment #7 of the agenda for today’s meeting is the final draft. Stephanie said that the
SMBRP is looking for comments on the survey structure; how can these surveys be made
more useful? We expect to send out our next round of surveys in mid- to late April. We’ll
give implementors until May or June (the end of the fiscal year) to respond; the staff report
incorporating the answers will be prepared in August.

Regarding the Pdodty Action Implementation Item progress report: Madelyn said that staff
did a great job in that it helped to provide tangible results of the BRP. She remarked that the
County of LA and the City of LA are appropriately featured, but what about smaller cYdes
(e.g., their hazardous waste roundups, etc.)? She was concerned that more was going on
than was recorded in this report. Madelyn also recommended that we give awards to top
implementors; and that we encourage "slackers" to get on the ball! She recommended that
anyone who knows anything about implementation of pnodty actions that is not included in
this draft final report inform staff so that new information can be included in the next iteration.

Bob Pinzter commented that the draft report was ’lerrific," however, he recommended the
addition of a "coding system" with a legend to help cladfy what obstacles are ahead. Ha also
requested more detail, including due dates, end dates, etc.

Madelyn again said that she wanted to know who (among implementors) is doing their job
and who is not. Staff responded that the survey was only sent to LEAD implementors; 74
surveys were sent out (for each of the pnonty actions); however, there are actually 500-600
implementors for all the actions combined.

Charles Vernon commented that we need to identify the target audience for this information:
is it the Bay Oversight Committee? We need to have it in a timely manner, with the cotTect
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components and the right amount of detail.

Rod Spackman said that ’~ve need two different tools." He said the current report is a good
overview, with good basic information. Dorothy added that we need "one document for the
general public, and one that is designed for this group." She also said that we need to praise
those (implementors) doing a good job and find out why those that aren’t, aran:tl

Bob Pinzler said that staff needs to follow up and see if "no action/progress" on items is ~till
accurate. He remarked that the information provided on the surveys is now OLD. He laid
the BOC needs more up-to-date information before it can make really important decisions.

Dorothy Green suggested oral reports be given at quarterly meetings. Marianne responded
that Implementation Committees should deal with these questions. Bob Horvath wondered if
there was a way to divide the work so that the BOC doesn’t have to deal with so much
information at once. Madelyn also said it would be necessary to check and make sure that
Lead Implementors are accurately reporting for all the implementing agencies" responsible for
the action in question.

Stephanie said that staff would add more specific text to ensure these issues are addressed
in the next survey.

Sandy Brown suggested staggering the reporting schedule so that all the information is
easier to digest. She also said that giving out "report cards" to the implementing agencies is
a good idea (giving out different ones each qua,rter).

Marvin Sachse suggested asking lead implementors when the best time would be to submit
data on their progress.

Catherine said that, as an example, the current stormwater permit contains a reporting
section; our next survey should be compatible with the NPDES reporting schedule. That
way, we are not making extra work for the implementing agencies.

Charles Vernon said that what we need to do is to ask staff to write up a rough Management
Guide that would include a chart showing the annual report, the role of the Management
Committees, the role of the Implementation Committees and what is being addressed,
Charles said that we want the surveys to ask the questions that will enable the BOC to ddve
implementation. If a second general report is needed, it will be done separately and will
address target audiences, not those responsible for implementing actions. Don Woffe
volunteered to give updates at every meeting (summary reports on actions, reasons for non-
action, etc.).

Charles said we also need to agendize a substantive discussion of BRP Section A (Reducing
Pollution at the Source).

Dorothy Green asked about devoting some effort to addressing the State’s "service
duplication" statute, which prohibits water market=rig by one purveyor in the service area of
another. She said that th=s has directly impeded the expansion of water reclamation and
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Vreuse. She asked if the BOC as a group could take on the task of developing a solution to
this problem.

Madelyn Gticldeld moved that Dorothy Green be authorized by the BOC to take on this issue
and advise the BOC’s legislative members, with the goal of possibly developing legislation to "r
address the problem. Charles asked that a resolution be prepared to vote on at the next
BWC meeting to support this effort.

Agenda Item 8. Management of Contaminated Sedimenta in Marina del Rey/Ballol~
Creek Watemhed

Catherine provided an overview of the problem: The mouth of Ballona Creek is again filling
up in certain areas and needs to be dredged, However, the materials cannot be disposed of
traditionally (to nourish local beaches) because it is contaminated. The questions that must
be answered are: 1) What should be done with the dredged material? and 2) How can we
make the dredged materials clean in the future? In short, we need to develop both short-
term and long-term solutions to the problem. (No dredging has taken place since 1981.)
She said the Army Corps will conduct a feasibility study to link contaminated sediments with
sources.

Catherine suggested that staff write a carefully worded letter to the Board of Supervisors for
the Bay Watershed Council to approve in March regarding dredging and disposal of Marina
del Rey sediments. Mark Gold said we should also thank Rep. Jane Harman. Staff will write
her a letter as well and advise her of the issue and when it will be discussed by the BOC in
the future).

Agenda Item 6. Los Angeles Municipal Storm Water NPDES PermlL

Catherine provided a brief history and introductory information regarding Los Angeles
County’s National Pollutant Discharge Elimination System (NPDES) Stormwater Permit. She
then irltroduced Dr.Xavier Swamikannu (LARWQCB stormwater specialist), who offered more
background on such areas included in the permit as program management, illicit connections
and discharges, public information and participation, the monitoring program, and evaluation
reporting.

Marianne then discussed the SMBRP’s draft comments on the draft permit, which were
distributed at the meeting, The comments stated that the draft pert’nit fulfills the Bay
Oversight Committee’s (BOC) call for a strong, environmentally and scientifically sound storm
water permit. She went over suggested changes, and summed up by recommending that the
BOC support the draft permit, with these changes.

What followed was an open discussion on the Permit. Bob Pinzler said that the permit
presents a very difficult and frustrating situation for his city. Redondo Beach’s Head of                  r-’~---~
Public Works and Chief Engineer expressed to Bob his dissatisfaction with the draft permit,
stating that he feels it focuses on larger entitles as opposed to smaller entities (i.e., small
cities), ’~,is a vis the practicalities of reaching the agreed-upon goals" of reducing the impact
of stormwater on the Bay.

4
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VMark Gold said he had spent a lot of time with Redondo Beach public works staff and otherl
going over the details of the draft permit. He stressed the permit’s paramount importance,
saying that "we must realize what’s at stake here is the most important element of the Bay
Restoration Plan." He went on to say that the intent of the permit was to solve the many
problems created by urban runoff, not to create "some unfunded mandate nightmare."

Mark said that Heal the Bay had helped to organize a special workshop conducted by ¯ law
firm to help familiarize cities with the details of the draft permit. The firm, which Ileo
represents approximately 20 of the County’s small cities, has been enlisted to conduct a
second workshop, with the hope of improving attendance. Added Mark, "we need to
cheedead for the permit in a big way. We all have problems with it but we still need to move
forward!" Key to accomplishing that goal, according to Mark and others, is encouraging the
cities that do support the draft permit to be vocal about it.

Madbel Matin of the Natural Resources Defense Council said that urgency is the most
important issue, and was disturbed that the LARWQCB "keeps backing away because of the
cities’ concerns" regarding the draft permit. She said "it’s a good permit," and that "we need
a permit NOW," and added that she thinks in its present form that the "permit is very lenient
compared to what (we’ve) gotten in court." She also reminded the group that the old permit,
which was "very short," with only 13 points/requirements, also caused numerous cities to                     ~-~
"complain" even then!

Madelyn noted that there are 86 co-permittees, and said that even if there are some
"complainers," we can’t afford to delay any more. "It’s the core of what we do here at the
SMBRP." She recommended that the Bay Oversight Commitlee adopt the SMBRP staff
recommendations and send them on to the LARWQCB She said ’’we can work on resolving
issues during implementation."

Don Wolfe of LAC-DPW, the lead permittee, noted that "it’s not perfect," but said we should
move forward, and was optimistic that the County’s concerns will eventually be ironed out.

Dorothy Green encouraged participants to work together and resolve their differences as
quickly as possible. She recommended that the BOC adopt the recommendations of the
SMBRP staff, and that the BOC support the draft permit as written (incorporating SMBRP
comments), recognizing that there will be a continuing "ironing-out process." This motion
was amended several times with minor language changes, including a recommendation that
the permit be adopted as modified by negotiations with the cities no later than the May BOC
meeting; additional language was later added stipulating that the permit be adopted so long
as it is "consistent with the Bay Restoration Plan."

Manbel Matin went on to say that while the NRDC has problems with the Bay Restoration
Plan, ’~Ne realized that we weren’t going to win every battle, and that we just have to move
ahead." She said she expected the cities who are protesting the draft permit to have the                ~"’-"-
same attitude and to be "reasonable."

Chades Vernon recommended endorsing the draft "with the understanding that further
discussions will occur."

5
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Bob Pinzler asked to amend the motion "so that the permit is accepted only to the extent that
it supports the Bay Restoration Plan." (~

A lengthy debate followed regarding the wording and intent of the motion to support the draft
permit. It was finally agreed that the permit would be "endorsed in concept" with the /"
previously recommended language (see Dorothy Green, above).

Agenda Item 10. Establish Ad hoc Subcommittees.

was formed to develop the fiscal year 95-96 work program.Anadhoc subcommittee
Member include Dave Cohen (SWRCB), Laurie Newman (Assemblywoman Sheila Kuehl),
Sandy Brown (Sen. Tom Hayden), Jovita Pajadllo (US EPA), and a representative from Heal
the Bay.

Others In attendance:
Katy Vanderslice, Roger Gorke, Xavier Swamikannu, Dean Smith, Fabio Escobar, Jacqy
Gamble

Staff:
Catherine Tyrrell, Marianne Yamaguchi, Guangyu Wang, Karen Caesar, Twila L. Hunter, Alan
Hsu, Stephanie McDonald

6
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V

Date: Wednesday, February 21, 1996
SantaR.AvMonic~ L

Time: 9:30 a.m. - 12:30 p.m.
Res~on~ion

Location: Councilmember Galanter’s Field Office P R OJ.~.~
7166 Manchester Ave. Westchester, CA
(see attached map)

i01 Centre Plaza Drive
Monterey Park, CA 91754

Future Meeting - Pleue Note Date~ 213/266-7500
IBay Watershed Council: Thursday, March 14, 1996 Fax 213/266-7600

Holiday Inn- BayView Plaza, Santa Monica

AGENDA

1. Welcome ~nd Int~odu~tio~ Charles Vernon 9:~0
Chair

Approval of

3. PubUc Forum
Any member of the public may Imve up to three minutes to
address the committee on any matter of concern to the

4.    Appn~val of January 18,1996 meetins minutes Meetin~ Handout 9:40-9:45

S. Reports from Committee Chabs 9:40-10:10
- BOC Chair and Vice-Chairs (Vernon)
- Urban Watersheds Implementation CommRtee (Richardson)
- M~Libu Creek/SM Mtns. Implementation Committee (GottLieb)
- PubLic Education/Healt~ Communications Implementation Comnzittee (M~)
- Technical Advi.sor~ Committee (Dorsey)

DISCUSSIONIAC’TION ~$

6. Plan Implementation: Storm Water/Urban Runoff Yamaguc~/Wang DLscu.~on
Management - Los Angeles County Municipal Storm Water 10:10-11:10
NPDES Permit Separately bound
Written comments on the December draft are due to the attachment

~-Regional Board on Jenuar~ 29. Copies of comments from SM
Bay cities, ot~er BWC members ~nd from BOC are encloeed.

Action: Recommendations to Watershed Implementation
Comnzittees and Bay Watershed Council.

A partnership to restore and protect Santa Monica Bay

Funde~ b) US, EPA and ~he ~a~e ~.’ater Rm, ources Control ~a~d ~ �~zat)on wHh the pubhc, l~al a~eno~. ~nd ,~dustry
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7. Plan Implementation: Comprehensive Monitorin~ l~osxam Wans/Dorsey Presentation
The TAC has been overseeing implementation o| the /DLscmsi~

regional comprehensive monitox~ng program. An overview 11:10-11:30
of progress to date and next ste]~

Action: ~orward ~-’ommendatio~.s to TAC and BWC.

8. By-law~ Amendment Vernon Discussio~

A dLscussion paper has bee~ prepared regarding the need to 11:30-11:45

eliminate potential conflicts of interest in staff’s ability to Attachment 8

oversee and assess effectivextess of Plan implementation.

Action: Make ~-commendatio~s to forward to BWC.

9. Report from Ad Hoc Subcommiltee re FY 1~7 workplan MeetinS Handout 11:45-12:05

10. Santa Monica Bay Restoration l~oundation Spackman 12:05-12:10

Update and pro~’ess report.

11. Dra/t Bay Water~hed Council a8enda items Yama~uchi 12:10-12:30
Attachment 1!

Action: Recommendal~ons re BWC ,,8~da items.

12. ADJOURNMENT
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BAY OVERSIGHT COMMITTEE

FEBRUARY 21, 1996                                                           L
SUMMARY MINUTES

Genernl

Agends Item !: WeJcome snd Introductions
Bay Oversight Committee (BOC) Chair Charles Vernon convened the fourth meeting of the BOC It 9:55 am.
The meeting was held -~ Councilwoman Ruth Galanter’s Field Office. Ronndtsble inlroductiom w~ m~de.

Membe~ in attend~u~: Representing:
Charles Vemnn LA Regional Water Quality Control Bo~d
Sandy Bmw~ Senator Tom Hayden, al~.rm~

Dsvid Cohm S~te Wa~.,r Resources Control
Melinda Barfle~ City of Los Angeles, ahern~e
Ssra Wan California Coastal Commissinn
John ~ Hyperion Trealment Plant
Dorothy Green Heal the Bay
Mark Gold Heal the Bay, al~rn~e
Joan Har~man American Oceans Campaign
Rober~ Horvath County Sanitation Dis~’icts of LA Coun~F
Kenneth Ludwig City of Los Angeles, al~rnite
Susan Li~le Congressman Anthony Beilensnn
Laurie N~wmsn Assemblymemb~r Sheila Kue.hl
Jim Noyes LA County of Public Work~
Don Wolfe LA County of Public Works, alterna~
Councilmember Rober~ Pinz.ler City of Redondo Be,~..h
Marvin Sachse Brash Industrie~
Jack Petralis LA County Dept. of Health Servi~e~
Philip M. Jacobs LA County Dept. of Health Servi~s,alt~’a~e
David Got~lieb Malibu Creek/SM Mms Watershed
Mayor Dennis Washburn City of Calabasas

Agenda Item 2. Approval of Agenda: Approved

Agenda Item 3. Public Forum:
John McTaggen, Mayor ProTein of the City of Rancho Palos Verdes and Chairman of South Bay Council of
Governments, commented on the drab Los Angeles Count7 Storm Water Permit. He said ~hat most of the
comments he received were negative about ~’ansferring responsibilities f~om the Cotmty to cities. Mos~ cities
were facing t’mancial disaster with the �ourt’s reversal on Proposition 62. He mentioned that there was lack
money for cities to conduc~ facility inspections and suggested that tha~ job should continue to be the Count, s
responsibility.

Redondo Beach City Councilman Robert Pinzler also commented that it would be a problem for these cities
meet the requiremenu of the Permit. Sandy Brown, representing Sen. Tom Hayden, questioned if there are
proper notification procedures to all cities. Catherine Tyn~ll clarified the notification and representation
procedures. She indicated that each city’s Public Works Department in all cities did receive the document in
advance and that coun¢ilmembers should be aware of the Permit.
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Agenda Item 4. Approval of Januar~ 18, 1996 Meeting Minutes
Maribel Matin of the NgDC requested ¯ ~on to the January 18, 1996 minutes. She indicated that NRDC
had no problem with the Bay Restoration Plan but had problems with certain parts of the Penni¯. Minut~ were
approved with the corrosion.

Agenda Item $. Reports from Committee Clmlre
¯      David Gottlieb presented and distributed a relx~ on lee progress of the Ma]ibu Cre~dSM Mira.

Implementation Committee.
¯ John Dorsey reported on the major issues addressed at the previous TAC meetings in¢ludin&: r~vk-w of

the draft final rapon on Development of the Comp~bensive Monitoring Progr~n, davelopm~ of
recommendations on the Counts Storm W~" Monitoring Program snd development of k~
environmental Indicators for the Bey’s health.

Agenda llem 6. Plan Implementation: S~or~ Wster/U~ban Runoff Msnsgeme,,t. Los Angeles
Municipal Storm Wster NPDES Permit
¯ Catherine Tyrreli reported that written comments on the December draft Permit ~rn the CounW of Lo~

Angeles, City of Los Angeles, and other cities lad organizations were being reviewed by the SMBRP
and RWQCB staff. RWQCB will work with different interest groups to modify the draft Permit.
Changes will be made in the final version according to comments lad suggestions reeeived. Copies of
comments from SM Bay cities, other BWC and BOC members were included in the agenda.

¯ Mark Gold suggested that productive communication should be enhanced between the cities, RWQCB,
and the SMBR.P. Robert Pinzler mentioned that SMBRP should take the initiative to approach the cities
to work out their differences.

¯ Dorothy Green and Robert Pinzler indicated that comments and opinions from cities had ~e ¯
political issue. Most of the comments were critical and lacked consu’uctive recommendations, Is
pointed out by Maribel Marin. Catherine Tyrrell indicated that both the City of Los Angeles lad
County of Los Angeles were among those Pe~’mitees that had provided useful suggestions.

¯ Charles Vernon explained that the bottom line was the condition of the Bay and how it could be
improved. A public hearing would be required for the Permit, and ouu’rach to uninformed people would
be vital to the success of the program. He said that Bob GhireIIi and Catherine Tyrrell had set other
things aside to make this Permit the highest priority of the LARWQCB, and that it should be impotent
for cities to make the Permit a high-priority item.

¯ There were lengthy discussions on the Permit’s budget implications for the cities. A suggestion wis
made to have the Cities of Burbank, Calabasas, El Segundo and Redondo Beach put together a
presentation on budget implications of the Permit for theh" cities.

¯ To conclude this agenda discussion, Dorothy Green summarized that the short-term goal should be
getting the Permit adopted, and the long-term goal would be getting the elected officials familiar with
the Permit, the need for good storm water management, and the overall storm water program.

Agenda Item 7. Plan Implementation: Comprehensive Monitoring Program
John Dorsey and Guang-yu Wang reported on the status of the regional comprehensive monitoring program
which was developed under oversight of the TAC. The draft report will be ready soon pending completion of
the seafood monitoring component. Other sections being reviewed include benthic organisms, wildlife
preservation and pollut~nt sources and loading.

Agenda Item 8. By-laws Amendment
¯      A discussion paper regarding the need to eliminate potential conflicts of interest in sta~s ability to

oversee and ~ssess effectiveness of Plan implementation was handed out. The target issue was whether
to have Catherine Tyrrell, AEO of the RWQ~B - LOs Angeles continue to serve as SMBR~ Director.

,After discussion, Dorothy Green motioned to "retain the status quo" and Maribel Maria seconded. The roll
vote results were: 1 I-yes, I-oppose, 3.abstain. Charles Vernon announced that the BOC would make a
recommendation to the full Bay Watershed Council to retain Catherine Tyrrell as SMBP,~ Director.
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Agends Item ! I. D~ft Bsy Wstershed Council Afends Items
The draft 8genda items for the March 14, 1996 Bay Watenh=d Council meeting were review~l. D~.,nnis
Washburn requestJed tha~ ¯ special section be sdded for KathJcen Bullard to report on "Malibu LAgoon Habitat
Enhancement."

The remainins asenda items we~ tabled and the meetins was sdjoume, d by Charles V~lloa at I:00 p.m.

Otben b 8ttendaice:

John McTa~ert, Robin Campbell (Rep. Waxman’s C)~ce); Susan Damamn (Dep~.of Water k Power, Pare
Keyes (City of" Culver City), Karen Smith (City of LA Environmcn~l Affairs).

Susff: Catherine TyrrelI, Msrimme Yamaguchi. Guans-yu Wans, Karen Caesar, Twils Hunter, St~
McDonald, Alan Hsu.
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Date: Thursday, March 14, 1996 Santa Monica

Time: 9:00 a.m. - 12:30 p.m.
Restoration L

Location: Holiday Inn-Bayview Plaza FRO~
530 W. Pico Bird, Santa Monica, CA 90405

Upcoming Meeting Dates!
Bay Oversight Committee: Thursday, April 4, 1996, 9:30 a.m. 10! Centre Plaza Drive

Southern Callfor~a Edison Offices, SM Monterey Park, CA 91754
213/266-7500Bay Watershed Council:      Wednesday, June 26, 1996                           Fax 213/266-7600

AGENDA

1. Welcome and Introductiom Charles Vernon 9:00a.m.
Chair

2. Approval of Agenda

Public Forum
Any mem~v of the public may have up to three minutes to
address the committee ~ any nmtter of concer~ to th~

~ 4. Approval of Jtme 2,1995 meetin8 minutes Attachment 4

O 5. Reports from Chair and Vice-4~hairs Vem~/ 10
Forster/Strauss

6. Report from Project Dizector C. Tyrrell 5 m~

7. Report f-ram Bay Oversight Committee C. Vernon 9:.30 a.m.
a. Recommendations for amendments to Council By-Laws Attachment 7 Consent Actien

b. Recommendations re Priority Action Implementation M. Yamaguchi Consent Actien
Report Attachment 7

c. Preliminary FY 96/97 Work Program M. Yamag~chi ~ion
Attachment 7

8. Reports from Implementation Committee Chars 9:45a.m.
Committee activities, issues, recommendations to BWC.
a. Urban Watersheds Implementation Committee Phil Richardson 10 rain.

b. Malibu Creek/SM Mtr~. Watersheds Implementation David Gottlieb 10 mhx
Committee Attachment 8

c. Public Education/Health Commur~ications Susan McCabe 10 rain.
Implementation Committee

d. Technical Advisory Committee Jol’m Dorsey 10 m.~.

~.~ - Regional Mon.itor~g Program Attachment 8

A partnership to restore and protect Santa Mor~ica Bay                              -,,..,
Fund~.d [.y US [PA and the State ~,’a~e~ R~.$ourct~ Co.t:,ol ~:~atr.~ t~ �ooperat~o. *,’~tb the put, hc. Io, ctl tge~�~et, a~d



BAY RESTORATION PLAN-
IMPLEMENTATION PROGRESS REPORTS

Management and Control of Storm Water/Urban Runoff
10:25 a.m.

9.    Los Angeles County Municipal Storm Water NPDES Permit C. Tyrrell 45 rain.
¯ Update on permit d~lopment status , and resolution of M. Yamagud~

Discu~on

issues of concern to permittees. Attachment 9
¯ Summary of BOC actions and recommendations.

10. LA County Dept. of Public Works - Progress on BRP Don WoLfe 20 min-
LAC.Pubfic Worlds Presentation

Implementation
Presentation on activities undertaken by LAC-DPW as th~

Attachment 10 Q&A

lead implementor for a significant number of priority
.actions contained in the Bay Restoration Plan.

Remediafion of Contaminated Sedime~la
11".30

1 I. Management of Contaminated Sediments in Marina del Dean Smith 20 rain.

Rey/Ballona Creek
LAC-l~ches & H=rbor. Presentation

Status report from Task Force Co-chairs regarding long- Steve Fine Q&A

term sediment management plan for Ballona watershed; AnnyC.o~En@ne~s

dredging activities; contaminant source identification C. Tyrrell/G. Wang
projects. SMISRP

Attachment 11

Wetlands Restoration
12. Malibu Lagoon Habitat Enhancement                       Kathleen Bullard         20 rain.

Presentation on the restoration of the "bird peninsula" and
SMMtnsRCD Presentation

other habitat restoration activities at Malibu Lagoon.
Q&A

12~10 p.m.
NEW BUSINESS

ADJOURNMENT                                                        12:30 p.m.
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SUMMAKY OF THE SECOND MEETING OF TH~
SANTA MONICA BAY WATERSHED COUNCIL

Holiday inn/BayView Plaza, Santa Monica, CA
March 14, 1996

Bay Watershed Council Chair Charles Vernon �onvened the meeting at 9:30 a.m. Roundtable
introductions was made.

Approval of Agenda.
Dean Smith requested to move agenda #! ! before agenda #9. The m:luest as well as the r~t of the
agenda was approved.

Public Forum
No people spoke at the public forum.

Approval of June 2, 1995 meeting minutes
The minutes of the June 2, 1995 inaugural meeting were approved (moved by Dennis Washburn,
seconded by Bob Pinzler).

Report from Chair and Vice-Chair
Charles Vernon reported that Board members are being educated about the upcoming municipal storm
water permit. The permit negotiation process is going well but going slowly.

Report from Project Diroctor
Catherine Tyrrell briefly explained the two parts of today’s meeting agenda: (!) Bay Oversight
Committee recommendations for approval by the whole Council, and (2) updates of actiou
implementation activities over the last nine months.

Catherine reported on major accomplishments such as the SMBRP’s epidemiological study; the results
of which are now undergoing scientific review. She told the Council that the original April 4 date for
releasing the results may be moved to May due to the need for thorough peer review.

Catherine also reported that technical assistance has recently been made available to small cries in the
Watershed to conduct pilot projects to control urban runoff pollution. A pilot project is now underway
to evaluate the effectiveness of various catch basin devices in controlling runoff pollution. A wet
weather toxicity study is also underway. Finally, the SMBRF has jus~ awarded funds to eight PIE
Fund Round Three applicants.

Reports from Bay Oversight Committee
a. Recommendations for amendments to Council By-Laws

Recommendations on the plan revision process were approved unanimously (moved by Laurie
Newman, seconded by Phil Richa~lson).

Regarding recommendations on the issue of conflict of interest: Charles Vernon told the Council that
this issue was discussed extensively by the BOC and that the recommendation to retain Catherine as
SMBP~ Director was based on a roll-call vote.

Connie Brown from Senator Hayden’s office expressed that the Senator opposes this recommendation.
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The Senator believes that the roles of SMBRP dir~or and Regional Board Assistant Executive Officer V
should be separate. She r~lueSted a roll-call vote on the issue. A roll call vote was taken, with 32
yes and 2 no votes, and 1 abstention.

The recommendation of the recorded vote was approved unanimously (moved by Susan
seconded by Dennis Washburn).

The recommendation on designation of alternates to the BOC was approved ummimously (moved by
Susan McCabe, seconded by Laurie Newman).

Regarding recommendation on the Planning Director’s Committee, Susan M~Cabe asked for m~
explanation of the purpose of the Committee. Marianne explained that this was a recommendation
made by Madelyn Giickfeld in recognition of the need to involve planning directors in mdclr~ssin8                     ~’~
storm water/urban runoff issues. The recommendation was approve unanimously (Susan McP,,~be
moved, Mary Jane Foster seconded).

The recommendation on implementation commitment language was approved (moved by Susan
McCabe, s~onded by Bob Pinzl~r).

b. Recgmmcqdations r~ P~iofitY Action Implementation Re~rt and �. Preliminary FY 96/97 Work

Marianne Yarnaguchi provided some background information on these recommendations. These                     ~-’~
recommendations were approved unanimously (Phil Richardson moved, Joan Hartman seconded).

Dorothy Green suggested that the SMBP,.P should identify opportunities to enhance communication
among agencies and cities so as to achieve cooperation in action implementation.

Dennis Washburn suggested thai the SMBP,.P set up a subcommittee to develop a strategy to enhanc~
internal and external communications so that important information is disseminated promptly to key
panics. He also offered to serve on the subcommittee.

Dorothy Green also volunteered to serve on the subcomminee. She suggested that the Bay Watershed
Council give direction to staff to establish the subcommittee to develop a new communication strategy.
The direction to staff was approved by consensus.

Kathleen Bullard recommended that a 16th item be added to next year’s work program to support the
activities of the Malibu Creek and Santa Monica Mountains Watershed Implementation Committee. O
Reports from Implementation Committee Cb~irl                                                         q

a. Urban Watersheds Implementation �~ommirte~
Phil Richardson reported the committee’s activities over the last nine months. Committee m~nbe~s                 r~
identified and categorized actions for which they are responsible. Several members volunteered to
assist in monitoring the progress of actions in each category. ~l’he committee invited speakers ~nd
representatives of lead agencies to discuss implementation of selected priority actions.

Phil Richardson distributed a sample page of a matrix that the comminee developed to trek ~tion
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implementation progress and identi~, milestones and obstacles. Charles Vemon praised the matrix as                  --
excellent and a very useful monitoring tool.

Phil Richardson also distributed a I~er drafted by the Ballona Creek and O~her Urban Watersheds
Implementation Comminee for the Watershed Council, urging the City of Los Angeles to make a
timely investment in infrastructure to deliver recycled water to the Playa Vista projecL This was                      ---
recommended at a panel discussion on the reclaimed water issue held by the Implementation
Committee. By consensus, the Council agreed to put signature on the letter and ~ it to the City.

U. Malibu C:reek/SM Mms. Watersheds Imolementation Committee
Kathleen Builard reported that the Committee has been me~ing quarterly. There were four
subcommittees working on different issues. The busiest one is the Malibu Lagoon Task For~. She
expressed concern that the EPA may not award the City of" Malibu the 205J Fant to develop I plan to
manage the Lagoon because EPA assigned other projects a higher priority. She wanted the Watershed
Council’s support in obtaining the ~ranL

Catherine Tyrrell suggested that the Watershed Council recommend that both EPA and the SWRCB
leave the Malibu Lagoon project on the high priority list for 205J funding and suggested the Council
take an informal vote. The vote was taken (moved by Dorothy Green, seconded by Dean Smith) and
the suggestion was approved. Jovita Pajarillo and Mary Jane Foster said they plan to convey the .,sls
message to EPA and the SWRCB.

�. Public Education/Health Communications Implementation Committee
Susan McCabe reported that the SMBRP is on the World Wide Web. She def"en’ed the report on
outreach activities related to the storm water permit to a later agenda item specifically on the permit.

d. Technical Advisory Commi~ee
John Dorsey reported that the TAC has been heavily engaged in development of’the comprehensive
monitoring program, and that its implementation will require the cooperation of" many agencies.
Guang-yu Wang presented an overhead, also available as a hand out, showing the key features and
responsible agencies for each component of" the comprehensive monitoring program. He asked
Council members to pay attention to this development especially if" the member’s name appears on the
responsible agency list.

Management of Contaminated Sediments

Dean Smith of LA County Beaches & Harbors reported on progress made to dredge the sediments
deposited in the Marina del Rey entrance channel. He informed the Council that dredging would take
place on Monday and provided information on the scale and funding sources of‘ the dredging projeeL
He pointed out that activities are also under way by the Marina del Rey Task Force to seek a long-
term solution. The Task Force will meet on March 21. As for the future of’the Task Force, it will
discuss whether to merge itself with the Watershed Council. U

Steve Fine provided an overview of‘ the Army Corps’ plan to conduct a f‘easibili~y study. He said that              ~’"~-
the feasibility study is based on the results of" a reconnaissance study which suggested that the major
source of" contaminated sediment may be within the Ballona Creek watershed. He pointed out that the
feasibility s~udy will be conducted in ~wo tracks, one to develop a long-term sediment disposal plan,
one to develop a source control plan. The total cost of" the study is $2.7 million.

Mark Ryavec of" American Oceans Campaign asked where the contaminants come fi’o’m. Steve pointed
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]’7
out that the reconnaissance study provided evidence that flow from Sepulveda channel had high
concentrations for many �ontaminants. Guang-yu Wang added that the sources of contaminants at this
stage is not well known. This is one important reason to conduct the feasibility s~udy. He told the
Council that the research project is already underway. Wet weather samples have been collected from
stations placed both in tributaries of Ballona Creek and within Marina del Rey, and hopefully by next

v

summer we will have much better understanding regarding the sources of" contamination. .--

Los Angeles County Mueicipal Storm Water NP]:)ES Permit -J
Using overheads, Catherine Tyrreil gave an oven/Jew of the permit’s basis (technical and
main components, and the negotiation process/,~hedule.

Connie Brown mentioned that Senator Hayden opposes changing the date of" the hearing sad
questioned why the inspection program specifies education only. John McT¯ggart of the City of"
Rancho Palos Verdes would like to ask Senator Hayden not to oppose the change because ther~ is ¯
~emendous amount of education that is still needed and that it takes time. Cities need this time
because public officials did not have materials to work with until January.

Charles Vernon told the members that the change of date was based on the Board members’
assessment of the permit’s readiness. They requested staff to do more work before sending the permit
to them.

-

Mark Gold expressed frustrations on seeing the Regional Board overlook the resolution passed by the
Bay Oversight Committee which calls for adoption of the permit by May 6. He stressed that it is
politically impossible to get consensus among 88 cities. Charles Vernon pointed out that if the Board
does not want to see the permit, there is nothing you can do about it.

Joan Hartman of American Oceans Campaign asked what assurance we have that the new date wi]] not
change. Charles responded that there is have no guarantee. The Board members can change it at their
discretion. But staff will work with the Board to resolve any problems. The permit issue is on the
top of the Board’s agenda now. The Board may pass a policy framework even if there is no permit.

Dennis Washburn asked about the cost analysis to be developed by the SMBRP. Marianne Yamaguchi
responded that it is still under development. The problem is that it is hard for cities to separate the
�ost of the permit program from other on-going programs, especially when it involves a lot of
personnel costs.

.lovita Pajarillo pointed out that EPA has formed an internal team to help address the unfunded
mandate issue. The team is also conducting a comparison of other permits as well as an economic
analysis.

LA County Dept. of Public Work.~ - Progress on BRP Implementation
Don Wolfe gave a brief presentation. He mentioned that 17 bids have been received and the County
is expecting to have a high quality team to conduct the 5 year education program. He said the
Department will improving its reporting using the implementation matrix developed by the Urban
Watershed Implementation Committee.

M~libu Lagoon Habitat E~)ha,,reme,~t
Kathleen Buliard and Sean Manion gave a slide presentation to show the considerable progress being
made on this exciting restoration effort.
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ATTENDEES

Jovita Pajarillo, Environmental Protection Agency
Mary Jane Foster, State Water Resour~s Control Board
Charles Vernon, State Water Quality Control Board, Board Member
Dean Smith, Los Angeles County Beaches and Harbors ""

Robert Hoffman, NOAA-Nat’I Marine Fisheries Service
Connie Brown, Senator Tom Hayden’s Office
Laurie Newman, Assemblywoman Sheila Kuehl
Arlene Pinzler, Assemblywoman Debra Bowen _ _
Robert Pinzler, City of Redondo Beach
Samantha Bricker, Supervisor Zev Yaroslavsky
Charlie Emig, City of Manhattan Beach
Kathleen Bullard, Topanga-Virgen~s RCD
Jack McGurk, California Dept. of Health Servi~
Jack Petralia, Los Angeles County Dept. Health Services
Philip L. Richardson, City of Los Angeles Bureau of Engineering
Kenneth Ludwig, City of Los Angeles, Bureau of Sanitation
Robert Horvath, Los Angeles County Sanitation District
Donald L. Wolfe, LOs Angeles County Dept. of Public Wodts
Fazi Mofidi, Los Angeles Dept. of Water and Power
Joan Hartman, American Oceans Campaign
Dorothy Green, Heal the Bay
Mark Gold, Heal the Bay
Terry Tamminen, Santa Monica BayKeeper
Jeffrey Prang, Councilmember Ruth Galanter’$ Office
James Nobler, Santa Monica BayKeeper
Marvin Smith, LOs Angeles Rod and Reel Club
Marvin Sachse, Brash Industries
Susan McCabe, SMBRP, Public Advisory Committee
John Dorsey, Technical Advisory Committee
Dennis Washburn, Mayor City of Calabasas
Sara Wan, California Coastal Commission
Pare Emerson, California Coastal Commission
Mark Ryavec, Americans Ocean Campaign
John McTaggan, City of Rancho Palos Verdes
Don Lollock, California Dept. of Fish and Game
Melinda Bartlett, City of Los Angeles
James Woodson, Los Angeles County Beaches and Har’oors
Steve Fine, Corps of Engineers

Staff:
Catherine Tyrrell, Mariarme Yamaguchi, Guangyu Wang, Karen Caesar, Stephanie McDonald, Twila
Willis-Hunter, Alan Hsu
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V
SPECIAL BAY OVERSIGHT COMMITTEE ME£T[NG                 ~
9:00- 10:30 ,.m.             ~
Loews Santa Monica Beach Hotel
The Palisades Room
1700 Ocean Avenue (between Pico Blvd. and the Santa Monica

LSanta Monica Pier) BAYSanta Monica, CA
Restoration

Please bring $$ to self-parS PROJECT -

2Agendn
101 Centre Plaza Drive

1. Script for NPDES Advisory Video Monterey Park. CA 91754
Update on script for SMBRP special 5-minute video to be 213/26~7516
sent to Cities advising them of the upcoming review of the Fax 213/266-7626

NPDES permit by the LARWQCB.

2. rhe Results of the SMBRP Epidemiology Study
Presentation by Dr. Robert l-laile of epidemiology study findings.

Epi Study Action Agenda3.
Overview by SMBRP staff and Epi Study policy group members of Epi Study Action Agenda
Items. Recommended actions to be further refined and formally approved at next full BAY
WATERSHED COUNCIL MEETING in June.

Adjournment to Hotel Patio for 11 a.m. News Conference to publicly announce results
and government response to the SMBRP Epidemiology study

A parmership to restore and protect Santa Monica Bay { ~
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AS city represenmives on the San~ Moni~ B~y Resmr~ion Project.
we are pleased to send you these materials which we ask you to Santa Men|ca

consider in your city’s r~view of the Los Angeles County Municipal
~AYNPDES" Storm Water Permit, now b~fore th~ Los Angeles Regional

Water Quality Control Bcmd (LARWQCB). - Restoration
Pi O ECT

The LARWQC’B will vote on implementation of the Storm Water
Permit on ,July 15, 1~. You should have received a copy of the
Permit in the mail; please contact Carlos Urtunaga at 213/’266-7598 if
you have not re~ived it or need additiomi copies. 101 Centre Pllza Drive

Ment~y Park, CA 917~4
Enclosed in this In~ling ~re tools we have prepared to alert cities in the 213/266-7S16
County and to emphasize the importance of the Municipal Stor~ Water Fax 213/266-7626

Permit. Narrated by actor/environmentalist Ted Dan.son, it is a brief
(under 5 minutes) video that explains why the Permit is necessary. It also provides a quick overview of the
permit review process. The video was written and directed by Bob Pinzler, Redondo Beach City Council
Member; co-produced by Dennis Washburn, Calabasas City Council Member and former Mayor; and
prepared by volunteers and organizations concerned with our environmental health.

In addition to the video, we have enclosed an easy-to-read synopsis - a "Permit Lite"- that summarizes the
key points and requirements that are spelled out at greater len~.h in the full permit document. Please make as
rn~ny qopies as you r~ed to distribute to staff. "

This Permit is likely to have a fiscal impact on all our cities. We strongly recommend tlmt you schedule
this video to be viewed by your city council ~nd key sti~T at your earliest convenience to assist you Is
you conduct budget preparations for the coming yem’.

A staff representative will be contacting your office shortly to confirm receipt of the video, and to inquire
about viewing arrangements for your city council and staff. In the meantime, if you have any questions
regarding the Storm Water Permit, please call Catherine Tyrrell, LARWQCB Assistant I~xecutive Officer, at
213/266-751~. For more information on the Santa Monica Bay Restoration Project, please contact Marianne
Yamaguchi at 213/266:/572.

Thank you for your consider-,~ion of these important ma~riah.

Sincerely,

mis Washburn, Council Mtmber Bob Pinzler, Council Member
City of Calaba.sas City of Redondo Beach

¯ NPDES is the National Pollution Discharge Elimination System.

A parmerskip to restore and protect Santa Monica Bay

- -- R0029045
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~ta~o~-a Thursday, June 20,1996 TBAY 2~p.m.- 4:~p.m.(NOTE: SPECIAL T~EI)
~tor~

7166 M~chester Avenue
Westchester, CA
(~ aRa~ map)

R0029046      !



c. Analysis of permit implementation c’o~ts, and recreational IV[. Yamaguchi
values o~ the Bay Guang-yu Wang

Attachment 6(:
d. Consideration of Municipal Stormwater permit -30 Minutes

7. Report on Bay Restoration Plan Implementation Surveys S. McDomild
Attachment 7 -

~0 Minutes

SANTA MONICA BAY RESTORATION FOUNDATION

8. Zuma Wetlands Restoration Grant Proposal M. Yamaguchi
Action: Recommend that Foundation Board of Directors Attac}unent 8

prepare a letter of support for grant proposal I0 Minutes

9. Report on Foundation a(tivities Rod Spackman
I0 Minutes -~,

INFORMATION rTEMS

I0. Summaries of on-going SMBRP activities Attachment I0
- pilot projects to design and test implementation of

Best Management Practices
- Catch Basin filter media demonstration project                                             ~j
. Seafood consumption health risk assessment
- Boater education project

Adjournment
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SANTA MONICA BAY RESTORATION PROJECT
BAY OVERSIGHT COMMITTEE

JUNE ~0, 1996
SUMMARY MINUTES

General

Agenda Item I: Welcome and Inh’oductions
Bay Oversight Comminee (BOC) Chair Charles Vernon convened the fifth meeting of the
BOC at 2:15 p.m. The meeting was held at Councilwoman Ruth Galamer’s Field Office.
Roundtable introductions were made.

Members in attendance;
Charles Vernon LA Regional Water QualiW Comrol Board
Mirth Maracich Supervisor Dana’s Office,
John Dorsey Technical Advisory Committee
Maribel Matin NRDC, alternate
Jesse Diiz State Water Resources Control Board, alternate
Sara Wan California Coastal Commission
Dorothy Green Heal the Bay
Mark Gold Heal the Bay, alternate
Joan Hanman American Oceans Campaign
Susan Lime Congressman Anthony Beilenson
Gretchen Struble Congresswoman .lane Harman, alternate
Susan McCabe Public Advisory Committee
Menerva Daoud LA County of Public Works, alternate
.lack Petralia LA County Dept. of Health Services
Councilmember Robert Pinz.ler City of Redondo Beach
Marvin Sachse Brash Industries
Robert Ghirelli LA Regional Water Quality Control Board
Councilmember Dennis Washburn City of Calabasas
Melinda Banleu City of Los Angeles
.leffrey Prang City of Los Angeles
Fazi Mofidi LA Dept. of Water and Power
Steve Saylors LA Co. Fire Dept-Lifeguard Div.

Agenda Item 2.      Approval of Minutes
Minutes from the last meeting were approved.
Agenda items for the meeting were approved.

Agenda Item 3.      Public Forum
Sandy Brown raised concerns about the LAX Master Plan and the possibility of building
runways into the Santa Monica Bay. The issue was discussed and the majority of BOC
members opposed any construction of a runway into the Bay.

Charles Vernon recommended that this issue be included as an item on the next Bay
Watershed Council Meeting aRenda and that a request be made to key members of the LAX
Mas~er Plan consulting team to make a presentation to the BWC.
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Agenda Item 4. SMBRP Budget and Work Program for FY 1996/~
1.    A stares report was given by Susan McCabe on legislative activities and the SMBRP budget

for fiscal year 1996/9"]. The SMBRP funding situation was still undetermined, but appeared
to have strong support by the State Assembly. However, due to opposition from the Senate
subcommittee and Fiscal Review Committee, the SMBRP’s next fiscal year budget may
experience a 5-10% funding cut, but a complete budget cut is not expecaed. This budge~
situation should be resolved by the end of the coming week (June 28). Several member~ of
Bay Oversight Committee offered to make "last minute" contacts to a few State Sena~or~ who
are Budget Commitlee members to ensure a more positive outco~ne.

2. Marianne Yamaguchi presented the proposed SMBRP work program and budget summary for
fiscal year 1996/97. The major goals and tasks for the work program summaries are as
follows:

¯ To ensure the implementation of the Bay Restoration Plan (BRP);
¯ To develop watershed based pollutam reduction goals to be incorporate into permit

being renewed;
¯ To assist municipalities with implementation of st6rm water management objectives;

~ ¯ To implement the recommendations of the Epidemiological Study Action Agenda;
’ ¯ To effectively communicate to the public the results of seafood health risk assessment

study; and
To secure the funding and resources for priority actions identified in the BRP.

The key products for the work program were also presented; major items included:

¯ BRP implementation progress reports;
t~ * Extended outreach to the public and implementors regarding the BRP;

¯ Updated State of the Bay and the Santa Monica Watershed Report;,
¯ Implementation of selected storm water BMP pilot demonstration and pollution

prevention projects;
¯ Improved advisories to the public about health-concern issues related to swimming and

seafood consumption; and
¯ Secured funding and resources for priority actions.

The 1996/97 budget summary was presented to the BOC by Marianne Yamaguchi, which
included f~t20,000 from federal funds (new plus estimated carry over) and $421,000 from
State funds, to:ailing $8~I,000. An additional $95,000 of our EPA funds would be held back
for contract work under EPA’s master contract. A motion was made to forward this proposal
to the Bay Watershed Council for approval. BOC members unanimously approved the
motion.

Agenda Item 5. Epidemiological Study Action Agenda
1.    Guangyu Wang and Marianne Yamaguchi presented the summary of the Epidemiological

study and Action Agenda. h was proposed that the Action Agenda be adopted by the
SMBRP Watershed Council in June. Steve Saylors mentioned the lifeguards needed $800.00
to purchase flags to accompany the new storm drain warning signs. It was recommended
that the flags be purchased through the Santa Monica Bay Restoration Foundation.

~,, !
2. A discussion regarding the release of Epi study report followed. Marianne Yamaguchi gave

¯ an overview of the process that was undertaken prior to release of the report. Sandy Brown
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expressed concern about inadequate notification prior to the press conference/release. Most
BOC members stated they had been notified prior to the event, however, a few BOC members
questioned whether the press conference was scheduled appropriately and whether
members should have had more involvement prior to the release of study results. Charles
Vernon asked members to bring up suggestions for guidelines and procedures for future press
release. Susan Little suggested faxing the contents of a press release to BOC members prior
to its going public. Sara Wan recommended a press release agenda also be faxed to BOC
members. Some suggestions for future press events include:

¯ Have council members involved in organizing the press conference; and
¯ Once decisions are made about who will participate, notify everyone within 48 hottrs

of the event.

Press conferences are very important events so need to be conscious of the perceptions and
political implications of spokespersons.

3. Charles Vernon concluded that sometimes it is difficult for Catherine Tyrreii to be the
LARWQCB’s Assistant Executive Officer as well as Director for the SMBRP at the ~ame
time. It simply is not possible for her to cover each detail of SMBRP activities. Catherine
Tyrrell also stated that her responsibilities with the reissuance of the LA County Storm Water
NPDES permit and other Regional Water Board activities consumes most of her time and that
Marianne has been handling the day to day responsibilities of managing the SMBRP. Mark
Gold mentioned since Marianne Yamaguchi had been working as the acting director of the
SMBRP for some time now, she should be formally recognized by BOC members as the
Director of the Project. Sandy Brown stated that it was important to determine who is
directing the Project or if we need to formally select a new Director. Charles Vernon
concluded the issue should be put into the agenda of a future BOC meeting.

Agenda Item 6. Storm Water Permit
A video addressing reissuance of the Los Angeles County Storm Water Permit was shown to
BOC members. Dennis Washburn UlXtated the BOC on efforts being conducted to urge
municipalities to support the Permit. He also stated that $5000 had been retained from Los
Angeles County to produce and distribute this video to all local cities.

Agenda Item 7. Bay Restoration Plan Implementation Surveys
Stephanie McDonald reminded those who had received the BRP Implementation Surveys to
return them ~ soon as possible. The deadline was July 15, 1996.

Agenda Item 8. Zuma Wetlands Restoration Grant Proposal
The Committee recommended that a letter of support for the Zuma Wetlands restoration grant
be prepared and forwarded to grantor agencies.

The remaining agenda items were deferred and the meeting was adjourned by Charles Vernon at 4:35
p.m.

Others in attendance:

Mark Moss(West Basin MWD), James McCanhy(Caltran.s D-7)
Staff: Catherine Tyrrell, Marianne Yamaguchi, Guangyu Wang, Karen Caesar. Stephanie
McDonald, Twila Willis-Hunter, Alan Hsu
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Date: Thu~day, June 27,1996
Santa Moni~

Tim.: ,:~0 a.m. - 12:~0 p.m. ~
Restoration

Location: Southern California Edison Offices
1721 22.rid Street, Santa Monica
(see attached map)

Monterey Park, CA 91754
213/266-7500

Fax 2131266-7600
AGENDA

1. Welcome and Introductions Mary Jane Forster g:30a.m.
Vice-Chair

Approval of Asend~

Public Forum
Any member of the public may have up to three minutes to
~dress the committee on any matter of concern to the SMBRP.

4. Approval of March 14,1996 meeting minutes Attachment 4

$. Repo~ from V|¢e-Cha~ Forster/Strauss 10 ~

7. FY 96/~7 SM’BRP work program Attachment
The Bay Oversight Committee (BOC) ~ reviewed and
recommends approvaJ of the proposed FY 96/97 work
pro~r~n. An update on SIv~RP budget status will also be
reported.

S. Epidemio|o~ica] S~udy Action A~end= Attachment
The hea~t~ effects study of Santa IVlor~ca Bay swimmers
was released on May 7. At that time, a draft "Action
Agenda" was ciz~.dated for comment. The BOC recommends
that the Action Agenda, with revisions per comments
received, be approved and developed into an amendment to
the Santa Momca Bay Restoration Plan.

partnership to restore and protect Santa Monica Bay                               ,.~
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D I SL’U S SI ONIAL’FION ITEMS

//9. Implementation of the Bay Restoration Plan: Lo~ A.nseles C. Tyrrell ’10:00 a.sn.
County Municipal Storm Water NPDES Permit IV[. Ya~naguchi

The hear~g on the tentative permit will be before the Los Attadtment 9

Angeles Regional Water Qualit~ Con~ol Board on July 15.
The BOC has commented on earlier drafts, per the attached
letter. BOC members created a video PSA to inc~.ase
awareness of the permit to elected officials in all cities in
LA County. A "iite" version of the permit is aJso enclosed
for refere~’e.

Action: It is recommended that the IlWC endorse the
permit inasmuch as it supports and advances the Soais M
the Bay Restoration Plan and it consistent with prioldty
actions contained lit the ~

10. The ~ Master Plan SheUa Murphy 10’30

The tit), of Los Angeles has initiated a comprehensive LAX Master Plan Mgr.
Master Plan effort to determine the scope of development ~ch Macias

needed in order to meet aLr transport den-.~ds t.~rou~h the Lsrtdrt~n & Brown
),ear 2015. A presentation w~ be made resardin8 the
Master Plan, with a particular focus on the environmental
L~sues assoc~ted with various development concept.

11. Reports from Implementation Coaunlttee Ch~’s 12:00

Committee activities, issues, recommendations fo

a. Urbart Watersheds ImplementationCommittee Phil R~chardson

b. Malibu Creek/SM ]v~trts. Watersheds Implementation David Gottlieb
Committee

c. Public Education/Health Communications Susan McC~be
Implementation Committee

d. Techr~ca~ Advisory Comntittee John Dorst7 5n’tin.

NEW BUSINESS I~20

ADJO~
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DISCUSSION/ACTION ITEMS

9. Implementation of the Bay Restoration Plan: Los Angeles C. Tyrrell 10.’00 a.m.
County Municipal Storm Water NPDES Pern~t M. Yama~,uchi
The hearing on the tentative permit w~ be before the Los Attachment 9
Angeles Re~ionaJ Water Quality Cent~ol Board on July 15.
The BOC has commented on earlier drafts, per the attached
letter. BOC members created a video PSA to increase
awareness of the permit to elected officiaJs in al} cities in
LA County. A "1~te" version of the permit is aJso enclosed
for reference.

Action: It is recommended that the BWC endorse the
permit inasmuch as it aupport~ and advances the So, is of
the Bay Restoration Plan and is �onsistent with prioflty
actions �ontained in the

10. The LAX Master Plan Sheila Murphy 10"30 am.
The City of Los Angeles has initiated a comprehensive LAX Master Plan
Master Plan effort to determine the scope of development ~ch
needed in order to meet aLr ~ansport demands through the Landrum & Brown
year 2015. A presentation wRl be made regarding the
Master Pl,~n, with a particular focus on the environmental
issues associated with various development concept~

11. Reports from ImplemenLttion Committee Chairs 12.-00 p.m.
Cornmitlee activities, issues, re¢ommea~latioas fo

a. Urban Watersheds Implementation Committee Phil Richa~rdson 5

b. Malibu Creek/SM Mtns. Watersheds Implementation David Gottlleb
Co~tmittee

�. Public EducationlHea]th Communicatio~ts Susan McCabe      5
Implementation Committee

d. Technical Advisory Committee John Dorsey     Stain.

NEW BUSINF.SS 12~20

ADJO~ 12:30 p~.
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REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

.... APRIL 3, 199~
~., 1:30 - 4:00 pm

AGENDA                                                   g

I. PERMIT RENEWAL LOGISTICS (Structure of Meetings)
~ Size of Negotiation Team,

/ Timeline and Proposed Meeting Dates --

2. GOALS, OBJECTIVES, AND EXPECTATIONS ~’~
At the March 20, 1995, permit renewal meeting, a number of at~ndees indicated the need to
clearly present the goals and expectations of the permiL Prier to that however, a discussion of the
following items is necessary:

Problems in Receiving Waters Caused by Storm Water
The Need to Protect Beneficial Uses

¯ (Area Wide, Watershed Specific)
= Causes of Problems - Area Wide, Watershed Specific .~I Permit Language Regarding Goals and Objectives

3. PROGRAM MANAGEMENT

The following are items from the draft permit and/or based on the themes that were also discussed at the
Ma~h 20, meeting.

~!
a. Discussion and Clarification of Project Management Issues:

Simplicity vs. Complexity
Details vs. Flexibility
Permit vs. Watershed Approach
Others...

b. Discussions of Permit Language on Program Management
Reasonable Schedules of Implementation
Cooperation and Coordination between Permittees
Institutional Arrangements among other Agencies (Jurisdictional Respons~ilities)
Funding Arrangements/Mechanisms for the Program
Legal Authority

4. DISCUSSION OF NEXT MEETING’S AGENDA

5. ADJOURN

’.~
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Jlplw.8 8toL’mwater PeL"m.tt Renewal Meet~ng

¯ Ron~8~ ~te - J~ dosd~Lne
¯ RegLonal fundL~ ~�~Lam - ~8sLbll~t~

¯ Roa118~Ic, ~m~lo r~u~men~ t~gh flo~ble

¯ Funding n~ea~ for co~l£~...~e~d£ng/eup~
City Council

¯ Compllmen~ etfom of 8tats

Hybrid
- roles
- who’s

¯ Pe~lt ~a~t ~
¯ Zden~£fF wa~ar ~alltF ob~lv~
¯ F~s on I~ ~eg ~ough Pe~t p~lglo~
¯ Watersh~8 ~ ~cal ~8~rat£~

¯ ~n~h of Pe~t                                                                ,
- �o~lexl~of ~n£sterl~

~
¯ S~�lficity a~ ~eJ should ~lec~ Pe~t~ not wa~Jh~

~negement plan
¯ Roles/g~ctu~ ot ~lt l~d~
¯ Pe~l~ sh~ld detail h~ wa~ersh~

develo~d...no~ se~ forth wate~s~ plan to develop
¯ ~o long/g~ls ~
¯ 5anna ~a/~ D£~ Regio~l Wa~= ~s a~rach:

realistic
¯ Revi~ EaC �~n~ - ~sis ~o~ Pe~t

¯ "Haz~us ~erials" ~ "Sl~fican~ ~er£als"
¯ References
¯ Conduct ~:~op on tem~ e~tto~ e~.
¯ Po~t 18 t~ s~clflc l~tiall~

- whore ls d~n~lon of p~blm
¯ Pe~lt draft Is stomate: manag~ent plan,
¯ Work under ~rren~ Pe~ should ~ ovslue~

wl~h due ~g8~ for curren~
¯ ~neflcial ~

- Attain
- ~ntaln

¯ Realistic/Feasible ~ tensIon ~st ~ ~sol~
¯ Identify s~11 - scale pro~ec~s wl~h ~antlf~asu=es
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¯ ~R ~6 ’95     ?:49 FROH k~ISTE ~6~T-~TER QLTY P~GE.OO3
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FROM URSTE RGMT-~TER QLTY                                                    P~G£.BB4

T7
D~a~t
- Federal land l~pactJ luet be recognized

¯ ~ne~al PerIL8

8~1~1~y on h~ ~n~ ~ all~ - EPA~ e~�. ~8~ 8u~ Sn

Regional Water Board account ~llltAes for res~nJAbA1AtAeJ
Wckn~l~ge working relationships An ac~l~gAng levels o~
accomplAe~ent
Concerns ~e co.on - why not mutual sup~
Create L.W. Co~ ~c~ne" Pe~t
- next develop watersh~ e~cA~Ac p~AsAo~

¯ ~AnalAse 8~ pr~AsAo~

~lont ~o 30 - ~�~no ~ ¯ ~llbu (+ ~11o~?) 8~clflc

MeetLng: April 3 f:~ 1:30 p.n.-4:30

Regional Water ~ ~o outline "~�~e Po~"
concepts ~ etc.
Regional Water ~:d to develop m~t~ng 8ch~ule and
develop ~o~t and ~ch~ule o~ topics.
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Quality Control ~d,Los ~geles R~io~

Depar£ment of ~ic

T~ size ~d m~eup of the ~ ~t renewal ne~tia~g team

By conse~us, t~ ~C pro~ses ~ [ollowing ~eup~

1 - Moderator (Catherl~
1 - L.A. C~uy
3 - Cope~i~ee rep~sentati~s

I ~ec~c~ m~aff)

Rep~es~nUaU~v~s: De.i ~ - Redondo B~a~

Carl B~ks - Lakew~d
Ed Sc~r - E1 Se~do

In addition, i~ is pro~sed ~at ~Ime be set aside eve~ ~ra
meeting to allow ~yone who wishes to ~scuss t~se issues they
believe are no~ being a~ately or properly addressed.

DLW:dJm
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Storm Water Permit Renewal Subjects and Meeting Dates

PROGRAM MANAGEMENT April 3, 1995

PROGRAM MANAGEMENT (cont.) Apri 17, 1995

PROGRAM REQUIREMENTS- ~a Wiae May 1, 1995

a.    ILLICIT DISCHARGES

PROGRAM REQUIREMENTS (cont.) May 15, 1995

b. INDUSTRIAL/COMMERCIAL SOURCES

c. NEW DEVELOPMENT AND REDEVELOPMENT

PROGRAM REQUIREMENTS (cont.) June 5, 1995

d. PUBLIC AGENCY

e. RESIDENTIAL

f. PUBLIC INFORMATION AND PARTICIPATION

g. DISCUSS    PROCESS    FOR    DETERMINING
WATERSHED SPECIFIC REQUIREMENTS

PROGRAM EVALUATION AND REPORTING Ju-e 19, 1995

MONITORING Jub/10, 1995

RECEIVING WATER LIMITS and DISCHARGE Juh’ 24, 1995
PROHIBITIONS, WATERSHED SPECIFIC REQUIREMENTS

FINDINGS & WRAP UP - Revisit Permit Format if Necessary    Aug 7, 1995
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STORM WATER PERMIT OUTLINE

’

DISCHARGE PROHIBITIONS

RECEIVING WATER LIMITS

I. PROGRAM MANAGEMENT

A.    Principal Permttte~
B.
C. Agency Coordination
D. Executive Advisory_ Committee
E. Watershed Management Committee
F. Watershed Management Subcommittees
G. Institutional Arrangementm
H. Fiscal Resources

I. Area-Wide Resources
2. City-Specific Resources

I.    Legal Authority

II. ILLICIT DISCHARGES

A.     Illicit Connections
a. System Survey
b. System Inspections
c. Public Reports

B. Recording System
C. Public Outreach
D. System Surveillance
E. Spill Response
F. Complaint Respons~
G. Coordination of Alternative Disposal

J. Coordination With State Non-stormwater

K. Identification of Permissible/Permittable

L. Appropriate Management Practices

III. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCI]LL
SOURCES

A. Identification of SourceR
B. Categorical List
C. Control Measures

i.    Source control program

R0029060



D. ~2"    Treatment control program
if" __V

F.    Local Incentive Programs

IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENT AND ii 4
LREDEVELOPMENT

B.    Construction Sites ....
C.
D.
E.    Control Measures

V.    PUBLIC AGENCY REQUIREMENTS                                           5
A. Examination of Existing Activities
B. Sewage Systems
C. Corporation Yards

i.    Storm Water Pollution Prevention Plans
(SWPPP)

2. Outdoor Loading/Unloading of Materials
3. Material Storage Control
4. Vehicle and Equipment Washing and

Maintenance
5. Waste Handling and Disposal

D. Parks and Recreation
1.    Fertilizers/Pesticides
2.    Facility Management

E.    Storm Drain System Operation and Management
1. Ownership
2. Inlet Maintenance
3. Drain Maintenance
4. Waste Management
5. New System Designs
6. Retro-fit Opportunities

F.    Streets and Roads
1. Sweeping
2. Street/Pavement Washing
3. Maintenance

G.
H.    Public Facilities

1. Parking Facilities
2. Golf Courses
3. Schools
4. Hospitals

I.    Ponds. Fountains. and Other Public Water

VI. RESIDENTIAL 5

A. Development
B. Housekeeping Practices
C. Environmen~ally Sensitive Alternative
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D. Vehicle Leak and Spill Control
E. Water Conservation 0

LVII. PUBLIC INFORMATION AND PARTICIPATION
A.    General Outreach                                                    5

1. Written Material
2. Audio Material
3. Visual Material
4. Distribution

B.    Focused Outreach
Implementation

2.    Pollutant Specific
3.    Practice/Activity Specific
4.    Business Specific

C.    Education Programs
Implementation

2.    Public Employees
3.    K-12
4. Other

I. Implementation
2. Volunteer Monitoring
3. Cooperative Outreach
4. Complaint Procedures

E.    Effectiveness Evaluation

VIII.       PROGRAM EVALUATION AND REPORTING
A. Demonstration of Compliance                                      6

i.    Demonstrate BMPs are implemented to the
"maximum extent practicable"                                         U

2.    Pilot/demonstration projects for
evaluating the effectiveness of BMPs

3.    Effectiveness of BMP implementation
4.    Establish uniform data collection

methodology
B.    Internal Reporting and Record Keeping

i.    Develop standard forms for internal
reporting

2.    Records retainment
C. Semi-annual and Annual Reports

i.    Semi-annual Report
a.    Progress report
b.    Status report of the SWMP
c.    Standard format
d.    Summary table of implementation

for all Co-Permittees
2.    Annual Report

Summary on status of compliance
b.    Standard format
c.    Summary table of implementation

for all Co-Permittees
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d. Assessment of effectiveness
e. Fiscal analysis and budget

D. Storm Water Management Plan Revision,
i.    Revisions to permit can be made through

the Regional Board
2.    Results of program evaluation

IX. MONITORING
A.    The principal permittee shall:

i.    Stations to establish long-term
trends

2. Storm water model
3. Assess pollutant characteristics and

estimate loads from typical land uses
4. Targeted monitoring to identify source

of specific toxic pollutants from
commercial establishments

5. Evaluate the effectiveness of
structural and non structural BMPs

6. Identify locations of illegal
practices, illicit connections

7. Evaluate impacts on receiving waters
8. Maintain and update a monitoring

program plan
9. Establish a "user friendly" monitoring

data management system
i0. Develop a data management system
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Problems in Receiving Waters Caused by Storm Water

A UCLA study estimated that storm water runoffcontributes significant amounts ofloadings of
several pollutants of concern.

DDT and chlordane levels in goldfish and carp at Harbor Park LakeOdachado Lake) in
Wilmington has caused CalEPA’s Office of Environmental Health Hazard dsses~nt to issue
health warnings against consuming these fish. The lake receives primarily urban runoff from
surrounding areas including industrial and commercial land-uses. This directly affects human
healtlt

Enteric viruses were found in several storm drains indicating sewage contamination. This has
lead to posting of warning signs and occasional beach closures.

This has lead to occasional well publicized beach closure.

ToxiciO, was found by UCLA and SCCWRP researchers in dry weather runoff.

4000 tons of trash were collected from local beaches at a cost of $3.6 million to Santa Monica
Bay cities in 1988. The trash and debris injures marine life, impairs the aesthetic value of
beaches and intertidal zones, and increases cleanup costs.

Excessive suspended solids and sediment flows from upstream smother aquatic nursery areas, fry,
and plants (kelp beds).

Heavy metals in sediment affect sensitive animal species, plants, and fisheries and enter
the food chain through animal tissue ingested by humans and other animals.

Sediments settle which causes phytoplankton, fish, and invertebrates difficulty in feeding
and reproducing. The aquatic life may be smothered or deprived of essential sunlight.

Evidence shows that runoff has caused elevated concentrations of heavy metals in the
sediments near Marina Del Rey.

Sedimentation also causes the blockage of navigation channels which leads to expensive
dredging.

Hydrocarbons attracted to sediment settle on water body bottoms where they harm bottom
dwelling organisms and can be transferred to the food chain. Hydrocarbons also lower
dissolved oxygen by limiting the interaction of water and air.

Urban runoff may be responsible for swimmer infections, rashes, etc...

Nutrients encourage undesirable algal blooms and excessive aquatic weed growth
(eutrophication). This leads to surface scum and odors, water discoloration, and decreased
oxygen.
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Sec~on A                                A-9                Prev~g Pollut~on at the Smu’�~
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~
¯ The Need to Protect Beneficial

(Area Wide, Watershed Specific)

Beneficial uses include but are not limited to." water contact recreation such as xwimming~
wading, surfing," non-contact recreation such as boating, beach-combing, and marine life study;
freshwater, wildlife, saline waterhabitats; and migration of aquatic organisms. Not all beneficial
uses are the same for every creek or watershed. Different management efforts need to be
undertaken within different watersheds to reflect the differences in each.

Malibu Creek has the southernmost steelhead run on the West coast. Malibu Creek’s pollutants
of concern are mainly pathogens, nutrients, total suspended solids including sediments from
construction sites, and trash and debris.

Ballona Creek’s pollutants of concern are mainly hydrocarbons, pesticides, heavy metals,
pathogens, total suspended solids, trash and debris, and oil and grease.
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2. BENEFICIAL USES

Table of Contents , intermittent streams; accordingly, such beneficial
uses (e.g., wildlife habitat) must be protected

In~x~ua~n .................................. ~.~ throughout the year and are designated "existing."
In addition, beneficial uses can be designated asBeno~l U~o Oefmltio~s ........................ 2-~ "potential" for several reasons, including:

Bonelt¢~l U~e$ for Specie Wll~l~lio~ .............
2-3

Inland Sun’leo Wlt~rl ....................... 2-4 ¯ implementation of the State Bo~d’l policy
Gro.n,, W~=er= ............................ 2-4 entitled "Sources of Drinking Water Policy"coaml wmr= ............................ 2-4 " (State Board Resolution No. 88-63, described inw~u=n~= ................................. 2.4 Chapter 5),

¯ plans to put the water to such future use,
Introduction ¯ potent=l to put the water to such future use,

¯ designation of a use by the Regional Board as a
Beneficial uses form the cornerstone of water regional water quality goal, or
auality protection under the Basin Plan. Once ¯ public desire to put b~e water to such future use.
beneficial uses are designated, appropr~te water
quali~ objectives can be established and programs

Beneficial Use Definitionstha~ maintain or enhance water quality can be
implemented to ensure the protection of beneficial
uses. The designated beneficial uses, together with Beneficial uses for waterbodies in the Los Angeles
water quality objectives (referred to as criteria in Region am listed and defined below. The uses are
federal regulations), form water quality standards, listed in no preferential order.
Such standards are mandated for all waterbodies

Municipal and Domestic Supply (MUN)within the state under the California Water Code. In
Uses of water for community, military, or individualaddition, the federal Clean Water Act mandates
water supply systems including, but not limited to,standards for all surface waters, including wetlands,
drinking water supply.

Twenty-four beneficial uses in the Region are
Agricultural Supply (AGR)identified in this Chapter. These beneficial uses
Uses of water for farming, horticulture, or ranchingand their definitions were developed by the State
including, but not limited to, imgation, stockand Regional Boards for use in the Regional Board
watenng, or support of vegetation for range grazing.Basin Plans. Three beneficial uses were added

since the original 1975 Basin Plans. These new
Industrial Process Supply (PROC)beneficial uses are Aquaculture, Estuartne Habitat,

and Wetlands Habitat. Uses of water for industrial activities that depend
primarily on water quality.

Beneficial uses can be designated for a waterbody
Industrial Sendce Supply (IND)in a number of ways. Those beneficial uses that

have been attained for a waterbody on, or after, Uses of water for industrial activities that do not
depend primarily on water quality including, but notNovember 28, 1975, must be designated as
limited to, mining, cooling water supply, hydraulic"existing" in the Basin Plans. Other uses can be
conveyance, gravel washing, fire protection, or oildesignated, whether or not they have been attained
well re-pressurization.on a waterbocly, in order to implement either federal

or state mandates and goals (such as fishable and
Ground Water Recharge (GWR)swimmable) for regional waters. Beneficial uses of
Uses of water for natural or artificial recharge ofstreams that have mtermitlent flows, as is typical of

many streams in southern California, are designated ground water for purposes of future extraction,
as interm=ttent. During dry periods, however, maintenance of water quality, or halting of saltwater
shallow ground water or small pools of water can intrusion into freshwater aquifers.
support some beneflc=al uses associated with
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Freshwater Replenishment (FRSI.I) Inland Saline Warm’ Habitat (SAL)
Uses of water for natural or artificial maintenance of Uses of water that sul:Cort inland saline water
surface water quantity or qua~ty (e.g., salinity), ecosystems including, but not limited to,

preservation or enhancement of aquatic saline
Navigation (NAV) , habitats, vegotabon, fish, or wildlife, including
Uses of water for shipping, travel, or other invertebrates.
transportation by private, milan/, or commercial
vessels. Estuadne Habitat 0EST)

Uses of water that
Hydropow~r Generation (POW) including, but not bldted to, presarvatJon or
Uses of water for hydropower generation, enhancement of asluahne habitats, vegetation, fish,

shellfish, or wildlife (e.g., astuanna, mammals.
Water Contact Recreation (REC-1) watarfowt, shombifl:ls).
Uses of water for recreational activities involving
body contact with water, where ingesbon of water is Wetland HaMtat (WET)
reasonably possible. These uses include, but are Uses of water Ihat suppod wetland ecosystems,
not limited to, swimming, wading, water.skiing, skin including, but not ~ to, preservation or
and scuba diving, surfing, whP~e water ectlvibes, enhancement of w~isnd habitats, vegetation, fish,
fishing, or use of natural hot spree, shellfish, or wildlife, and other unique wetland

tunctions which enhance water quality, such as
Non-�ontact Water Recreation (REC-2) providing flood and erosion control, stream bank
Uses of water for recreational actN~ties involving stabilLzatio~, and ~ and purification of
proximity to water, but f~ot non~ invoNing body naturally occurr~ contaminants.
contact with water, where ingestion of water is
reasonably possible. These uses include, but are Marina Habit~ (liAR)
not limited to, picnicking, sunbathing, h~ng, Uses of water that support marine ecosystems
beachcombing, camping, boating, tidepool and including, but not iit’dted to, preservation or
manna life study, hunting, s~jhtseeing, or aesthetic enhancement of manna habitats, vegetation such as
enioyment in conjunction with the above activities, kelp, fish, shellfish, or wildlife (e.g., marine

mammals,
Commercial and Sport Fishing (COMM)
Uses of water for commercial or recreational 1Nildlife Habitat (tqflLI))
collection of fi~, shellfish, or ether organisms Uses of water It,at support terrestrial ecosystems
including, but not limited to, uses invoN, ing including, but not bnited to, preservation and
organisms intended for human consumption or bait enhancement of terrestrial habitats, vegetation,
purposes, wildlife (e.g., mammals, birds, reptiles, amphibians,

invertebrates), or w~ldlife water and food sources.
Aquaculture (AQUA)
Uses of water for aquaculture or maricuiture Preservation of Biological Habitats (BIOL)
operations including, but not lin~ted to, propagation, Uses of water that support designated areas or
cuIWation, maintenance, or harvesbng of aquatic habitats, such as Areas of Special Biological
ptants and animals for human consumption or bait Significance (ASBS), established refuges, parks,
purposes, sanctuaries, ecologicat reserves, or other areas

where the preservation or enhancement of natural
Warm Freshwater Habitat (WARM) resources requ,’es specal protection.
Uses of water that support warm water ecosystems
including, but not limited to, preservation or The follow~ng coastal waters have been designated
enhancement of aquatic habitats, vegetation, fish, or as ASBS in the Los Angeles Region. For detailed
wildlife, including invertebrates, dascr~ptions of the,r boundaries, see the Ocean Plan

discussion in Chapter 5, Plans and Policies:
Cold Freshwater Habitat (COLD)
Uses of water that support cold water ecosystems ¯ San Nicolas Island and Begg Rock
including, but not limited to, preservation or ¯ Santa Barbara Island and Anacapa Island
enhancement of aquatic habitats, vegetation, fish, or ¯ San Clemente Island
wildlife, including invertebrates. ¯ Mugu Lagoon to LatJgo Point
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¯ Santa Catalina Island, Subarea One, Isthmus These tables are orgamz’ed by waterbody type:Cove to Catalina Head (i) inland surface waters (rivers, streams, lakes, and¯ Santa Catalina Island, Subarea Two, North End inland wetlands), (ii) ground water, (iii) coastal
of Little Harbor to Ben Westofl Point waters (bays, estuaries, lagoons, hart)ors, beaches,¯ Santa Catalina Island, Subarea Three,, and ocean waters), and (iv) coastal weUands.Famsworth Bank Ecological Reserve Within Table 2-1 wsterbodies are organized by¯ Santa Catalina Island, Subarea Four, Binnacle major watersheds. I’tydmk~c unit, area, andRock to Jewflsh Point subarea numbers are noted in the surface water

tables (2-1, 2-3, and 2-4) as a cross reference toThe following areas are designated Ecotegical the classification system developed by the CaliforniaReserves or Refuges: Department of Water Resources. For those surface
waterbodies that �:mss into other hyck’ologic units,¯ Channel Islands National Marine Sanctuary such waterbodles appear more than once in a table.¯ Santa Barbara Island Ecoiegica/Reserve Furthermore, certain coastal walafbodias are¯ Anacapa Island Ecological Reserve duplicated in more titan one tabla for �omplateness¯ Catalina Manne Science Center Marine Life .(e.g,, many lagoons are listed both m inland surface¯ Point Fermin Marine I.ife Refuge waters and in coastal features teblas). Major¯ Farnsworth Bank Ecological Reserve groundwater basins are ~ kl Table 2-2¯ Lowers Cove Reserve according to the Depertme~t of Water Resources

2¯ Abalone Cove Ecological Reserve Bulletin No. 118 (lCJ~0). ~, sedas of maps (Figures¯ Big Sycamore Canyon Ecological Reserve 2-1 to 2-22) illusb’~tas nlgkx~ surface waters,
ground waters, and major harbors.Rare, Threatened, or Endang~ed Species

(RARE) The Regional Board contracted with the CaliforniaUses of water that support habAats necessary, at
Department of Water Resources for a study of ,.-----least in part, for the survival and successful
beneficial uses and objectives for the upper Santamaintenance of plant or animal species established Clara River (DWR, 1989) and another study of theunder state or federal law as rare, threatened, or beneficial uses and objectives the Piru, Sespe, andendangered. Santa Paula Hydrologic areas of the Santa Clare
River (DWR, 1993). In adcl~Jon, the Regional BoardMigration of Aquatic Organisms (MIGR) contracted with Dr. Prom Saint of California StateUses of water that support habdats necessary for UnNersity at Fullerton to survey and researchmigration, acclimatization between fresh and salt beneficial uses of all waterbodies throughout the

water, or other temporary act~bes by acluabc Region (Saint, et al., 1993a and 1993b).organisms, such as anadrornous fish. Information from these studies was used to update
this Basin Plan.Spawning, Reproduction, and/or Early

Oevelopment (SPWN) The State Board Resolution No. 8863 (Sources ofUses of water that support high quality aquatic Dnnking Water) followed by Regional Board
habitats suitable for reproduclX)n and earty Resolution No. 89-03 (Incorporation of Sources of
clevelopment of fish. Dnnking Water Policy into the Water Quality Control

Plans (Basin Plans)) state that" All surface andShellfish Harvesting (SHELL) ground waters of the State are considered to beUses of water that support habitats suitable for the suitable, or potentially suitable, for municipal or
collection of filter-feeding shellfish (e.g., clams, domestic waters supply and should be sooysters, and mussels) for human consumptJon, designated by the Regional Boards ... {with certain
commercial, or sports purposes, exceptions which must be adopted by the Regional

Board]." In adherence with these policies, all inland

Beneficial Uses for Specific surface and ground waters have been designated
as MUN - presuming at least a potential suitability

Waterbodies for suc~ a designation.
Tables 2-1 through 2-4 I~st the rod)or regional These Policies allow for Regional Boards to consider
waterboclies ancl their designated beneficial uses. the allowance of certain exceptions according to

cntena set forth in SB ResolutK:)n No. 88-63, While
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supporting the protection of al~ waters ft~ mey be Under federal law, all surface waters must have
used as a municipal water supp~ in the kature, the water quality standards designated in the Basin
Regional Board realizes that them may be plans. Most of the inland surface waters in the
exceptions to this policy. Region have beneficial uses specifically designated

for them. Those waters not specifically listed
In recognition of this fsot, the Regional lfoar4 ~ (generally smaller tributahes) are designated with
soon implement a detailed rev~w of cr~ma in the the same beneficial uses as the streams, lakes, Or
State Sources of Drinking Warm" pokey ~ identify reservoirs to which they are tributary. This is
those waters in the Region that should be e~..pted commonly referred to as the "tributaW rule,"
from the MUN designation. Such excel:~ims will be
proposed under a special Basin Plan Almmdment Ground Waters
and will apply exclusively to those warms
designated as MUN under SB Res. No. 18.63 and Beneficial uses for regional groundwater basins
RB Res. No. 89.03. (Figure 1-9) are designated on Table 2-2. For

reference, Figures 2-11 to 2-18 show enlargements
tn the interim, no new effluent ~ m~l be of all of the major basins and sub-basins referred to
placed in Waste Discharge Reqmreme~s as a in the ground water beneficial use table (Table 2-2)
results of these dasignabons until the ItlgSmai and the water quality objectNe table (Table 3-8) in
Board adopts this amendment. Chapter 3.

The following sections summarize gmmal Many groundwater basins are designated MUN,
information regarding benefK:~al uses dmdjnatad for reflecting the importance of ground water as a
the various waterbody types, source of drinking water in the Region and as

required by the State Board’s Sources of Drinking
Irl/arld Surface Wablrl water policy. Other beneficial uses for ground

water are generally IND, PROC, and AGR.
Inland surface waters co~.s~st of dvem, ~mams, Occasionally, ground water is used for other
lakes, reservoirs, and inland ~mds. Bem~:~al purposes (e,g,, ground water pumped for use in
uses of these inland surface waters and ~ aquaculture operations at the Fillmore Fish
tributaries (which are g~phica~ refxelm~id on Hatchery).
Figures 2-1 to 2-10) are desk~mlted on Table 2-1.

Coastal Waters
Beneficial uses of inland surface wam~ ganm’ally
include REC-1 (swimmab~) ~ WARM, COLD, Coastal waters in the Region include bays,
SAL, or COMM (fisheb~e), reflecting the goals of the estuanes, lagoons, harbors, beaches, and ocean
federal Clean Water Act. In addition, roland waters waters. Beneficial uses for these coastal waters
are usually designated as IND. PRO, RF=C-2, W~LD, provide habitat for marine life and are used
and are sometimes designated as BIOL md RARE. extensively for recreation, boating, shipping, and
In a few cases, such as msef’vo~ used primarily for commercial and sport fishing, and am accordingly
drinking water, REC-1 uses can be ~ Or designated in Table 2-3. Figures 2-19 to 2-22 show
prohibited by the entitles that manage ~ waters, specific sub-areas of some of these coastal waters.
Many of these reservoirs, however, are ~llesig~ated
as potential for REC-1, again reflecting ~ Wetlands
goals. Furthermore, many regional m am
prima~y sources of rel:)tenisl~ment for major Wetlands include freshwater, estuarine, andgrounc~water basins that supply water for dhnkmg saltwater marshes, swamps, mudflats, and riparian
and other uses, ar~ as such must be ~ as areas. As the California Water Code (§13050[e])GWR, Inland surface waters that meet Ihe criteria defines "waters of the state" to be "any water,
mandated by the Sources of Dr~k~cj Wa~r Policy surface or underground, including saline waters,
(which became effective when the State Board within the boundaries of the state," natural wetlands
adopted Resolution No. 88-63 in 1968) am
designated MUN. (This poIK.’y is repnnt~ in

are therefore entitled to the same level of protectJon
as other waters of the state.Chapter 5, Ptans and Polices).
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Wetlands also are protected under the Clean Water As some wetlands can not be easily identified in
Act, which was enacted to restore and maintain the southern California because of the hydrologic
physical, chemical, and biological integrity of the regimo, the Regional Board identifies wetlands using
nation’s waters, including wetlands. Regulations indicators such as hydrology, presence of
developed under the CWA specifically include hydrophytic plants (plants adapted for growth in
wetlan(ls "as waters of the United States" (40 CFR water), and/or hydric soils (soils saturated for a
116.3) and defines them as "those areas that am period of time during the growing season), The Y
inundated or saturated by surface or ground tt~m" Regional Board contracted with Dr, Prem Saint, et
at a frequency and duration sufficient to suplx~, al. (1993a and 1993b), to inventory and describe
and that under normal circumstances do supporL a major regional wetlands, Information from this study
prevalence of vegetation typically adapted for.Be in was used to update this Basin Plan.
saturated soil conditions." Although the di£ldlion of "r
wetlands differs widely among federal agendl~
both the USEPA and the U.S. Army Coq~ of
Engineers use this definition in admini~’~ir~ Im
404 permit program.

Recently, both state and federal weUand= ~
have been developed to protect these ~
waters. Executive Order W-59-93 (signed by
Governor Pete Wilson on August 23. 1993)
established state policy guidelines for ~
conservation. The primary goal of this porky
ensure no overall net loss and to achieve a W
term net gain in the quantity, quality, and
permanence of wetland acreage in Califom~
federal wetlands policy, reprssantJng a ~
advance in wetlands protection, was ~
nine federal agencies on August 24, 1993. 11~
agreement is sensitive to the needs of landomm~
more efficient, and provides flexibiity in the ~
process.

The USEPA has requested that states adopt m
quality standards (beneficial uses and objectims) for
wetlands as part of their overall effort to ~ the
nation’s water resources. "The 1975 Basin Pism
identified a number of waters which am knmm
include wetlands; these wetlands, howev~’, m
not specifically identified as such. In Ibis Basin
Plan, a wetlands beneficial use catogonj hal tman
added to identify inland waters that support ~t~and
habitat as well as a variety of other ~
The wetlands habitat definition recognizes the
uniqueness of these areas and functions they
in protecting water quality. Table 2-4 identifies and
designates beneficial uses for significant �oaslal
wetlands in the Region. These waterbodies am
also included on Tables 2-1 and 2-3. Banef=:ml
uses of wetlands include many of the same
designated for the nvers, lakes, and coastal
to which they are adjacent, and incJude REC-1,
REC-2, WARM, COLD, EST, MAR, WET, GWR.                                                            .-~
COMM, SHELL, MIGR, SPWN, WILD and ~
RARE or BIOL
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Los Angeles Regional Water Qualdy Conlrot
Table 2-1 Benehcial Uses of Inland Suda
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LOS ANGELES COUNTY COASTAL STRF~S



Los Angeles Regional Water Quaiily Conlrol Board                                                  \
Table 2-1 Benehcal Uses of Inland Surface Waters
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Los Angeles Regional Water Quality Control Board
Table 2-I BPnef,~.;fl t.lse$ of Inland Sud.,Ice Waler:
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Los Angeles R~g~’~mnal Water Quality Conlrol Boa,d
Table 2-1 ~eneGcal Uses of Inland Sudare Walers (Continued).
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Table 2-3 I~enefical USes of Coastal Features
Los Angeles Regional Water
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Los Angeles Regional Water Ouafily Conlrol Boan:lTable 2-3 Benefical Uses of Coastal Features (Conlinueo’).
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DRAFT

¯ Causes of Problems - Area Wide, Watershed Specif�c V

Runoff from urban and developing areas is the major source of pollutants which cause water 0
quality problems.

L

2
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Most metals found in urban runoff come from cor- creases in paved surfaces can be directly linked zo t~e
roding, decaying surfaces, often accelerated byaccelerated loss of aquatic habitat. Heavier sediment
acidic rain, and from dissolving or leaching materials, loads clog streambeds with sand and silt, destro}’in~

I Among the sources of metals are roofing materials, habitat. Pool and ri/fle stream areas also become se-
~ downspouts, leaded gasoline, galvanized pipes, metal verely degraded, leaving poor conditions for both the 1"7"

plating, paints, wood preservatives, catal~cconvert- fish community and the macroinvertebrate insect
~1~ ers, brake linings, and tires. Maintenance of bridges community on which ~ish depend for food.

a~d other structures can also contribute ~aint scrap-
ings and abrasives. ¯ Disturbance of stre=m habitats. Development

inevitably requires that roads and pipelines cross
¯ Toxic substances. Toxic chemicals, including pes.streams, rivers, and wetlands. Construction activit~s
ticides and polych]orinated biphenyls (PCBs), can seri- can upset ecosystems and habitats; permanent r~’uo
oust,, impair water qu~ty and threaten human and an- tures such as culverts can block the movement of Esh,
ima] health. Ln addition to pestJcides, toxic wastes are pre~,entiag recolonization.
found in fertilizers, herbicides, and household sub- Wildli.t’e habitat may also be afk.c’ted by the re-
stances such as paints and cleaning materials. Proper placement of vegetation by roads and wa’uctures. In-
use and ~sposal of these substances are mandatory, stallatJon of concrete-lined storm drainage chan~ls,

/’or example, often requires removing tree canopies
¯ Chlorides. Chlorides or salts are toxic to many and results in a loss of riparian and aquatic habitats.
freshwater aquatic organisms, t’hich can tolerate only
a certain level of salinity. Increased levels of sodium Open spaces play an important role in conu’oging
and chloride in surface and groundwater can also af- nonpoint source pollution in most urban areas.
fect soil structure, stressing plant respiration and les- Therefore, the whole watershed should be consid-seningviabi!ity, ered in making conservation decisions. Maryland,

The main source of ch!orides is road salting to re- for example, has a Forest Conservation Act th~ pro- r’------move ice and snow. Chlorides run off roads, parking tects exJsfing forests while allowing continued derel.
lots, and sidewalks, and find their way into wedands, opment. It requires a developer to map existing for-
streams, lakes, and groundwater. Because of their ests and submit a forest conservation plan. This ~’pe
high mobili .ty, chlorides can have a major impact on of program can serve as a reference for urban corn-
groundwater, munities facing similar decisions.

~l~
¯ Temperature. Even a slight rise in water tempera- In the past. communities have reared pollution cri-
ture can adversely a.qect some aquatic ]~e and insects ses as they arose. The.v have built treatment plants to
in a~d around a waterbody, including stoneflies, may- control point sources of pollution, and used various
flies, and ~’out. This is par~Jcularly rue of streams that best management practices (BMPs) to address urban
alternate be~’een cold and warm water, runoff (see Chapter 4). But today, communities are

Runoff can raise stream temperatures as a result ofrealizing that the hydro]ogy and ecology, of their en- I
passing over an urban landscape warmed by structures tire watershed influence water quality. (see Fig. 1).
and paved surfaces. Less shade because of fewer trees Communities are also recognizing that the greatest
also raises su’eam temperature. Runoff stored in shal- loss from water polJution is that people can no longer
low ponds and heated by the sun between storms, espe- use and enjoy the natural resource. They can’t swim.
cial’.y pollution controls that hold runoff for extended boa~. fish, picnic, or iust enjoy a lake or river. As z re-
periods, can also han’n aquatic lll’e, suit, the economic ~pact on the community is

cant-- people must go elsewhere for recreation, tak.
¯ Trash and debris. F’loatable wastes collect at ira- ing with them dollars that could be spent on gas, food,
passes in streams and lakes, disturbing water flow and lodging, and enter~nment, Pollution may also cause
impa~nng the aes’.hetic qualRy of the environment, property values to fall, erodiag ~e tax base.
This debris, from street litter and careless disposal With this increased awareness and knowledge,com-
practJces, washes into waterbodies both over la~d and muniUes of all sLzes are builclJng two-pronged tater
through the storm dra.~ system, quasi .ty programs (1) they are ident~’~g and correct.

ing exis~ng problems, and (2) the)’ are focusL’~g on pre-I~ Impervious surfaces. Paved surfaces absorb less venting ~rure problems. Communities are ~.ndL~ that
rai.~a’.’, thus dL-ectiy increasiag water velocit2,.’..",lore a comprehensive nonpoint source management Ix@

r

sediment will be deposited downstream; and the gram wi2; he’.p them avoid rn,,any ofthe p:oblerns caused
ra~id, force,~a! f, ow may drast~ca!!y erode stream, by urban po’,lutants before they occur.
ba~ks, making the ~ea vu~erab’.e to flooding In-
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Pollutant of Why is It ¯ T~"
Concern Pollutsnt of Concern? Sources

NUTRIENTS AND SEDIMENTS
Total Suspended

compounds and

TRASH AND DESRIS

OTHERS

Table A-3. (�ont’d.)

Bay Restoration Plm~ A-12 Se~n A
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DRAFT

Permit Language Regarding Goals and Objectives

Within the permit the Regional Board would like to have a goals/objective statement which may
be: In order to reduce and eliminate pollutants in storm water to the maximum extent
practicable, to minimize the impacts on public and private resources and maximize the benefits
to the community by improving the environment, it is hereby ordered that the permittees....

The permittees should have a cooperative program of pollution control activities which reduce
or eliminate pollutants in storm water to the maximum extent practicable. The program should
minimize the impacts on public and private resources and maximize the benefits to the community
by improving the environment. The program should emphasize pollution prevention, control
measure study and implementation, maximum utilization of resources and programs, and
coordination with regional and State compliance activities.

Something that could be beneficial is if the permittees had a Mission Statement. It could be
taken from what was said previously. It could be:

The permittees of the Los Angeles County municipal storm water permit are
committed to a cooperative program of implementing pollution control activities
which reduce or eliminate pollutants in storm water to the maximum extent
practicable. This program will minimize the impacts on public and private
resources and maximize the benefits to the community by improving the
environment. The program will emphasize pollution prevention, control measure
implementation, maximum utilization of resources and programs, and coordination
with regional and State compliance activities.
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POSSIBLE MISSION STATEMENT FOR
LA COUNTY MUNICIPAL STORM WATER PERMITTEES

U

L
The permittees of the Los Angeles County municipal storm water permit are ~.

committed to a cooperative program of Implementing pollution control activities
~

which reduce or eliminate pollutants In storm water to the maximum extent

practicable. Thiz program will m~ntmtT.e the Impacts on public and private

resources and maximize the benefits to the community by Improving the ,~

environment. The program will emphasize pollution prevention, control measure ~’~

Implementation, maximum utilization of resources and programs, and

coordination with regional and State compliance activltieL
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¯ Details vs. Fiexibili/y V

The existing permit adopted in 1990 gave maximum flexibility. This is exactly what was agreed
to in the 1990 negotiations. In 1995o we have Federal Regulations which the State must comply
with, financial realities which must be dealt witl~ an expiring permit which needs new language,
definite problems in the Los Angeles Region which need to be addressed This Regional Board
has been very open with the Permittees yet the intent of the existing permit was not met.
Regional Board staff have written a draft permit which points out the general water quality nceds
of the Regior~ If the Permittees can commit to addressing the most pressing water quality
concerns, and then work to address others of subsequent priority, the Board may consider a
flexible permit but it must contain real commitmems with enforceable schedules of compliance.

- Permit vs. Watershed Approach 2

A watershed approach requires the entire picture be considered, including uses, problen~,
sources, and that potential solutions be implemented This is essential for a successful storm
water management program. A permit simply requires that certain actions take place.

It is our belief that certain uniform actions need to be implemented area wide. Likewise, their
are actions which may be applicable to only certain watersheds. This we feel is an important
role for the permit management committe~ to undertake.

Othe~. U

b. Discussions of Permit Luguage on Program Management

In general, the plans are a good beginning, however, what is lacking in the plans is a goal or
objective. The perminees should ask themselves what the water quality problems are, what are             .
the sources of pollution, and what can we all do. This is a basic sentence which summarizes
what should be in a storm water management plan.

¯ Reasonable Schedules of Implementation

The schedules of implementation are an integral part of the storm water program but may be
better addressed in future discussions. For now, we will generally say that the quicker the better.

Cooperation and Coordination between Permittees

Water quality problems are in many cases not limited to a single watershed or jurisdiction, it is
in the Permittees’ best interest to cooperatively design complementary and consistent storm water
management procedures and coordinate their implementation throughout the watersheds as r~°
applicable.
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¯ Institutional Arrangements among other Agencies (Jurisdietional Respousibilities)

It will be necessary to coordinate with other permittees in the program. An implementation
agreement will also be necessary to clearly state what each permittee is responsible for.
Additionally, such an agreement such as this may allow more rapid response when spills or ieak~
cross jurisdictional boundaries. The agreement is said to be executed by all permittees by
December 1995. Has this process already begun? Also, permittees should not wait for the plan
to be "mare fully developed". Coordination with other agencies should begin as soon as
possible.

Funding Arrongements/Mechanisms for the Program

Funding is an issue which has not been addressed much in the past. Other than to say that there
is not enough of it. ,4 budget should be detailed enough to show the cost of each of the elements,
the personnel or contracts that will be required to implement the program, the anticipated
funding source(s), and the process and time schedule for establishing detailed annual budgets.
A budget for the fiscal year 95-96 is not proposed by the permittees but should be developed

¯ Legal Authority

In order to have an effective municipal storm water management program, permittees must
demonstrate that they have adequate legal authority to control the contribution of pollutants in
storm water discharged to the storm drain system. They must be able to:

Control construction site and other industrial discharges to the storm drain;

Prohibit illicit discharges and control spills and dumping;

Control potential sources of pollutants from discharges to or from permittees’ storm
drains that are interconnected or shared with other entities;

Require compliance with regulations and statutes; and

Carry out inspection, surveillance, and monitoring procedures.

The permittees are responsible for compliance with the permit and must have authority to
implement the conditions in the permit. To comply with the permit, the permittees must have the
authority to hold dischargers accountable for their contributions to the storm drain.

4. DISCUSSION OF NEXT MEETING’S AGENDA

5. ADJOURN

R0029094



!. PROGRAM MANAGEMENT

A, PROGRAM STRUCTURE,

The County of Los Angeles is designated as the Principal Permittee. The other
agencies are designated as Co-Permittees. The following are conditions that
establish the responsibilities of all Permittees.

1. RESPONSIBILITIES OF PRINCIPAL PERMrrrEE

Anticipated duties of the Principal Permittee inc.lude."

¯ Being the coordinators of permit aclivities ~nd chairing the area-wide
Executive Advisory Committee and the Watershed Management
Committees;

¯ Providing the resources for development of the stormwater
management plans;

¯ Providing technical and administrative support for both the Executive
Advisory and Management Committees;

¯ Implementing the monitoring program;

¯ Providing the resources necessary for developing 8/lnua/ reports
including evaluating monitoring program data and BMP effectiveness;

¯ Complying with all the responsibilities of a Co-Permittee as outlined
below.

2. RESPONSIBILITIES OF ALL CO-PERMITrEF~

Each Co-Permittee is designated a number of duties under the proposed
stormwater management plan:

¯ Participate in the development of the stormwater management plan;

¯ Implement the stormwater management plan within their jurisdictional
boundaries and the storm drains they own and operate;

¯ Provide information needed by the Principal Permittee on program [ ....
implementation for development of the annual reports.

The area under the Permit w~ll be subdivided into the six watersheds tributary
to the following waterbodies: Santa Monica Bay, which is further divided into
a) Malibu Creek and Other Rural Areas, and b) Ballona Creek and Other
Urban Areas; Los Angeles River; San Gabriel River;

Io’I
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Dominguez Channel/Los Angeles Harbor Draim~; and the Santa Clara
River (See Figure 2). Managing these watersheds is a task that will require
a collective and cooperative effort on the pan of all governmental entities
named in the Permit that are within each watershed.

The management structure of the Plan consists of an area-wide Executive
Advisory Committee, Watershed Management Committees, and
Subcommittees. This particular structure is intended to provide a suitable
program for the unique characteristics of eat:h watershed and shall be
developed by April 1995.

The Co-Permittees tributary to the Malibu Creek and Other Rural Areas
watershed shall adopt this watershed stormwater management program
structure as a guide to allow for an area-wide uniformity of compliance of the
Permit.

EXECUTIVE ADVISORY COMMITrF~

The area-wide Executive Advisory Committee shall consist of the County of
Los Angeles, as Chair, and two representative Co-Permittees from each of the
six watersheds. This Committee assumes no responsibility for the adequacy
or inadequacy of any individual city’s program, and should not be viewed as
the responsible agency in this sense. The Committee’s main role is to
facilitate programs within each watershed and to enhance consistency among
all of the programs. Additional responsibilities of the committee are:

a. Making recommendations on area-wide issues to each of the
Watershed Management Committees;

b. Reviewing the stormwater management plans as developed by each
Watershed Management Committee and provide direction and
guidance on the plans for consideration by the Watershed Management
Committees.

�. Assessing the consistency of all area-wide BMI~;

d. Preparing and forwarding unified submittals to the Regional Board
upon receipt of information and materials submitted by the Watershed
Management Committee in compliance with Permit requirements;

e. Scheduling and coordinating meetings and correspondence to allow for
communication between the Co-Permittees and the Regional Board;

f. Acting as liaison between all Perrnittees and the Regional Board on
Permit issues as well as mediating conflict among the Permittees.
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WATERSHED

A management committee within the watershed will be comprised of the
County of Los Angeles, as Chair, and or~ representative fl’om each of the Co-
Permittees in the watershed. The committee shall bc responsible for:.

a. Establishing goals and objectives for the watcrshe<l;

Preparing the stormwater management Plan for the watershed
includes the development of all chapter components of the Plan);

-̄ e. Assessing the effectiveness of the Plan snd making appropriate
"~, , changes.

d. Preparing the semi-annual progress reports and annual Permit reports
on Permit activities within the watershed for submittal to the Regional
Board (For the annual Permit report, a draft will be �irculated to each
Co-Permittee and the Executive Advisory Committee for its review and
comment. Final copies of reports shall be forwarded to the Executive
Advisor), Committee through which a compilation from all six
watersheds shall be submitted to the Regional Board);

e. Enhancing the implementation of the storm water mam~ement pla~
~ within the Malibu Creek and Other Rm’al Areas w~ter~hed.

5. SUBCOMMll"IYES

Subcommittees will be established where needed as determined by the
Management Committee and/or the Executive Advisory Committee. The
Subcommittees would be focused on specific program areas and can provide
more specific oversight on the development, implementation, and evaluation
of selected program areas. These subcommittees shaft be scheduled to meet
on a routine basis.

B. INSTITUTIONAL ARRANGEMENTS

Management of the stormwater program requires the collective efforts and the
cooperation of all Permittees. No Pennittee has the ability and the legal authority
to assume the responsibility of all activities of this Permit. Therefore, agreements
will need to be formally developed amongst the Permittees to insure proper
implementation of the Permit requirements.
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As the Principle Permittee, the County of Los Angeles will be designated as /’~
the lead agency for coordination of Permit activities and therefore shall chah"
the executive committee and the management committee meetings as they are.
scheduled. The lead agency is responsible for coordination of the Permit but
is not responsible for the adequacy or inadequacy of amy ~,idual
Perrnittee’s program. All other entities are Co-Permitte~ rand will be
responsible for the Permit compliance of their own agenof$ ~ An
implementation agreement will be drafted form~1~ d~ the _.
responsibilities of the Principal Permittee and the Co-P~ The
agreement would also address the funding of various watersbed-wid~ ~."tivifies
such as plan development, annual evaluation and reporting, and monitoring.
Execution of the agreement by all Permittees is targeted for 12~x:~b~r 1995.

U.RF~.WI DE INTEI~kGENCY

As the Plan for each watershed is more fully developed, the Wat~rsbed
Management Committee will coordinate with special agencies and districts
that also regulate and/or perform activities addressed under di~erent                   -’~
elements of the Plan. This coordination will attempt to ensure that tbeLr
functions and the Plan are compatible. A few of these agencies include:

County Hazmag

¯ Any overlap of waste regulations, Household hazardous waste
programs and or Industrial inspections shall be recogniz~ and
addressed, by all entities that fall under this Permit, in reference to the
watershed program.

County Health

¯ Inspections of restaurants and other food handling establishments shall
be coordinated with the Pcrmittees.

Local Transportation/Congestion Management

¯ local municipalities have limited authority over motor vehicle usage
and regional transportation planning. Where feasible, plan
development and implementation will be coordinated with local
transportation agencies. ~-~-

!
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¯ Land.~ape mqintenanm a~i~d~ at pubSc~ed par~
reviewed ~ pa~ of ~i ~an deveiopmen~ to =~ure
proof man~c~nt ~~

Mo~ui~ A~I~

C~rdination ~th ~ ~n~ ~ltural ~~io~ ~ ~ done
for mosquito abate~ ~ to avoid adve~

Water ~z

A~i~ties ~ ~ m ~ Water Distfi~ a~i~ties ~ll ~ r~ew~
~d. when f~ibl~ ~ ~ ~ wate~bed ~o~

Other entitie~ ~th p~ ~ ~lic ~i~ have major l~d hold~ ~d/or
authorities that im~ ~ ~ ~ sto~water/urb~ ~off shoed
ini~ated to participate ~ ~ ~ p~

3. CI~-SPECIFIC I~~ ~GE~

~ch ~ will need to ~ ~ i~tJ~tion~ ~ework to
o~ration, maintenan~, ~o~ redevelopmen~
pe~ormed by ci~ ~en~ ~ ~ ~blic Wor~, P~
Planing, and Public ~ T~ent Wor~ (PO~s). ~ese
~1] need to pa~i~pate in ~ ~i~ and imp]emen~tion of relev~t p]~
progr~

FISCAL ~OUR~

~ each of the Plan chapte~ a~ ~~ ~ch Pe~ttee ~1] develop a budget
for implementing that ~nion of ~ ~. A ~mplete ~udget for the P]~
produced u~n completion of d~el~nt for all PI~ com~nen~ by Dece~r-
199~. ~e budget will provide infusion ~ch ~. funding source~ st~ resour~s,
�ontra~ se~ces, an~ ~st sha~ ~~n~.
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In implementing the Plan, the Perrnittees may elect the jointly fund a siz~e
program for certain BMPs, such as Public Educa~on, that are are, a wide in
nature. Funding agreements including budgets and cost per agency would be
developed.

2. CITY.~pF,,~llPlC

Each Permittee will develop a budget detailing the cost of implementing Plan
activities within its jurisdiction. Special funding in the form of grants,

," donations, or other forms of contribution should also be actively pursued to
assist in funding special studie~ and/or BMI~.

D. LEGAL AWI~OIWIY

Each Permittee is responsible for implementing the Plan within its jut~lictional
boundaries and therefore must acquire all needed legal authority. Each Permitte=,
being separate legal entities, are to have adopted as required by the existing Permit,
ordinances that will provide them with the adequate legal authority to develop.
administer, implement, and enforce storm water/urban runoff management programs
within theh" own jurisdiction. The ordinance must provide for its enforcement and
at a minimum specify that violators may be subject to penalties including, but are not
limited to, fines and termination of the activity causing the violation. A plan for
identifying any additional legal authorities needed by the Perm~ttees will be included
in the completed Plan for the Malibu Creek and Other Rural Areas watershed by
December 1995. Upon completion of development of the Stormwater Management
Plan, enforcing compliance with the Plan will he the responsibility of the Regional

P:.\ORV~W~I il~D2.MAL\!
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Deccmt~r 2,

To: Danny Abalos, Civil Engineer
Stormwater Management Division

From: Michael McCall, Civil Engi~e~8
Stormwater Ma~geme~ Dlvls~n

F~LD ~ES~GATION OF ~LI~T DISCH~GE ~O MAC~O
LAKE

The Sto~water ~a~gement Div~i~ ~s proceeded with an ~sUBa~on
a possible illicit discharge ~m a s~ dra~ ~t disc~r~es sto~water
~achado ~e. ~achado ~ke ~ l~ted wl~ ~e Ken ~alloy ~arbor
Regional Par~ ¯ ~e vic~ o~ Verona and Nomadic Aven~
Wilm~ton a~a of Los ~el~ (s~ a~ched vic~ ~p).

The ~vestigation wss ~d ~a Ci~ employee, who wor~ as a
maintenance gardener at ~ ~cn ~al]oy Har~r Regio~l Park, n~Iced a non-
continues chemical discharge e~ting from a I~ ~ch RCP sto~ dra~
disc~rges ~to Machado ~ke. The Ci~ employee also sm~d ~at ~e discharge
seems to occur on a ~lar ba~s at ~ same ~e each ~y,

~ industrial waste i~ctor ~m ~e E~orcement U~t ~’as dispatched to
invesUgate ~e problem on ~to~r ~, 1994. Discharge of an u~dent~ed
s~bs~nce was observed at ~ ~ of ~pection. ~e discharge
cha~ appearance and a s~ng cheat smell. Grab s~ples were ~ken at ~at
time and taken to ~e Bureau of S~ ~boratory for a ~11 spec~m analysis
~o dete~ine chemical characte~.

Chemical analysis indicat~ t~ p~e of ~wo volaUie orga~c compounds
(VOW’s) above repo~bte ~. ~e chemicals ~at were found (1,2,4
Tr~e~ylbe~ene and 1,3,5 T~e~yl~ene) are associated wi~ plastic and
p~aceutical manufac~ring process, resisted by seve~l federal and s~te
agencies, and are ~so �onside~ to~ ~bs~nces.

Investigation o~ the as-builts plans for the sto~ drain system revealed ~at
drainage into the sto~drain is collected from a relatively large area and
sto~ain system co~ists of many lateral sDtems which �o~ects at various
Iocatio~ wi~ ~e main sto~ dra~ l~�. The contri~uting land areas e~blt a
combinntion ofm~ny different land uses. The ~s-~ilt pla~ also ~dicate ~t ~e
sto~ drain is owt~ed by the County of Los ~geles. However, ~e
areas are wi~in the Ci~ of Los Angeles jurisdiction.

A subsequent site investigation was per£o~ed ~y u~t staff members
De~embcr I, 1994. Th~ pu~ose of the investigation was to dete~e a~ditio~l



information on the site, land use activities in the area and posslble origins of the
dis:harge, After inspection or the storm drain oudct to verify the location and
discharge point investigators performed visual observation.s, on a portion of IEe
su~ounding businesses ~nd industry that could contribute or cause the discl~rge.
Ir.~,.~stries that ."ould possibly co)~tribute the idcntif’md chemical were noted and
lc;ate’~ on a rn~p for further review and inspectiou. Additional observations are
r.eeded to determLne other potentially conrribut~n~ souses in the tributary drainage
a:eas, g

T~-. investigation ~dicated that the tracking and elindnation of lEe illicit
~,.,.y be diffic’.~l: a~d may include the following procmdu~s:

¯ Visual observatlons of the contr~uting land areas to identify
nearby business and industry t~t potentially contribute the
disch,,rg¢.

¯ Automated slormwater monitorL~ ~t ~e~ml locations to dctermlne
the contributing drainage area tbefeby �liminating other potential
sources. This will require the mortaring of s~Lmpliag la~nlwar¢ to
ensure accurate d~ta collection. .~’-----

~ Confined space entry into the stofmd~in system to locate an)’
possible illicit conaectior.s into th~ stonn drain system.

~ Closed ch’cuit television (CCTV) investigation of storm drain lines
that are not accessible by ordinary me~od~,

r~

T~ ensure that the source of the illicit discharge Is round and elimL,~ted, it may
l~e necessaD’ to consider a cooperative effor~ between City and County personnel
’:..ho participate in the elimination of stormwater pollutlon. The following                 r~
activities that could be performed by County personnel to assist in ,he
L’~’estigation are as follows:

¯ .. Confined space investigation or tlm storm dra~n to identify and
locate possible illicit conaections.

¯ Mounti.ng of hardware util~zed for automatic stormwater samplers
onto the storm drain pipe invert.

¯ Closed circuit television inve~igation of srt~llet storm drain,s for
illicit con,’~ection location.

’2", ~c cooper.~tion of botch agencies may resu . in identit’ica~ion and elh’aination of
:he illicit discharge and could quite possibly set a precedent of cooperation and
=ti!izatio~a of both agenci.-s personnel and resources to expedite and effectively
tackle a pollution prob]e..~. The u~il~ation of both agencies may be the ordy way
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to e~ectJvely and efficlentJy deal with the problem of’ llliclt discharge detection
and elimination with.i~ the Coun~ o/" Los Angeles, Thls s~udy could be used as
a pilot prcgram to establish the corr~,’nurdcatlon and necessary operational
procedures to ensure smooth operation and coordination between the agencies on
Exmre projects.

A~chmeut
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.MRR 28 ’95 7=49 FROM WRST£ MGMT-WRTER QLTY PRGE.BB4

¯ Gene:al Petites
¯ DemtnJ~ls

¯ Sln£1a=tt¥ on how Lhlng8 are allowod - EPA~ etc. must
their o~n acLtvttte8

¯ Regional Water Board account abilities for responglbtlttloa
¯ Acknowledge work£ng relatlonshtps In acknowledging levels of

accomplishment
¯ Concerns are �ommon - why not mutual suppoE1~                                      -
¯ Create L.&. county "backbone" Permlt

- next develop watershed epec£fi¢ prov£sions
¯ f/naltze 8MB provisions

Opt£ons June 30 - Backbone PeE~It ÷ Malibu (÷ k11ona?)
requirements

Meetlng: April 3 from 1=30 p.m.-4:30

Re, tonal Water Board to outllne "Backbone Persia"
concepts, etc.
Regional Water B~ard to develop meeting schedule and
develop format and schedule of topics.
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THEMES

The following are the themes which were raised at the March 20, 1995, permit negotiation
meeting:

Funding and financing: Making the program cost-effective
Cooperation/coordination
Clear goals/objectives/expectations

clarity of permit expectations
tie back to beneficial uses
simplicity vs. complexity
details vs. flexibility

Permit vs. watershed management approach
Re~onable schedule for implementation
Complete understanding (education) by the public and elected officials
Jurisdictional responsibilities/leadership
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4~" NPDES STORM WATER PERMIT RENEWAL MEETING --
~ REGIONAL WATER QUALITY CONTROL BOARD ~
~ LOS ANGELES REGION
~ APRIL 17, 1995 ~

~ 1:30 - 4:00 p.

L~i. AGENDA

I. PROGRAM MANAGEMENT

e, A. Principal Permittee
2

~ B. Co-Permittees

!~’ C. Agency Coordination

~ D. Executive Advisory Committee

~ E. Watershed Management Committee
r r8

~,,
F. Watershed Management Subcommittees

G. Institutional Arrangements

H.    Fiscal Resources

~ I. Area-Wide Resources

2. City-Specific Resources

I. Legal Authority

2. DEFINITIONS

3. DISCUSSION OF NEXT MEETING’S AGENDA

4. ADJOURN
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and infrastructure man¯ScreenS. Watershed n~n- While the usual approach to urban ~
aaement includes numerous fac~lanninl, manaaementisrelativelyeesytoadminilter ith~l
education, reaulation, monitoring, and enforce- several disadvantaaes. The risk of negative
ment. These facets should be accomplished on ¯ particularly in watersheds that �ove~ levt,~a ,,~nt-
watershed basis and involve a diveff, e set of ~take- dictions, is 8rearer. The failure to ccmsider ~
holders in the process, stream impacts in selectin8 runoff man~

Selection of watershed size ~ on facilities causes ineffective runoff �~
many factor~-.watershed ecological systems, throuahout the watershed. This al:l~roach ~
8roundwater hydrolo~� influences, Iype and relatively hJ.Bh local costs for facil~w mime-
scope of resource manaaement problems and nance. In addition, unnecessary costs are used
8oals, and level of available resources. The insti- small-scale structural solutions rather Ihan
tutional framework also varies 8re¯sly, dependin$ lar~e-scale nonstructural solutions, which areq~-
on the leaal framework established by st, aM laws i~lly much cheaper.
and local ordinance. Other negative effec~ of pieclmeal ~

manaaement are the followinl:

Why Watershed Management? -. It only papally solves major ~
~ problem(s).
Solvin8 our nation’s runoff I:~’oblems, especially
retrofinin8 existin8 drain¯Be systems to reduce m It solves floodin$ problems in the ~
pollutant loads discharged to receivin~ watt, stream jurisdiction, but may create fiooclinI
presents many complex challenaes. Con~ctin~ problems dowrmream.
these problems is expensive, t~chnically difficult, m Randomly Iocatin8 detention basins mayand recluires a Ions time period. Accordingly, we
need to reevaluate our current approach to nmofl actually increase downstream peak flows.

manaaement and shift the emphasis toward more m Maintenance needs and costs associated
comprehensive, prevention.oriented strategies with numero~Js on.ire runoff conttott are
such as watershed manaBemenL very hilh.

The followins comparison illustrates the
differences between the traditional, piecemeal u Sianificant capital and operetioN’rnainte.
approach to runoff manaaement and a compre- nance expenditures may be wasted.

hensive watershed approach (Camp, Dresser, " Remedial structural solutions cost mo~
McKee, 1985). than implememini proper management pro-

irams in the first place.

’ ’- Other watershed manaaement chanaes in
The Traditional Versus the the hydrolic reaime or in stream temperature
Watershed Approach may not be considered.

The Piecemeal Approach The Watershed Approach
The traditional approach for existin8 urban devel. The watershed approach develops a �ompmhen-
oDment is to address local runoff problems with- live watershed plar~-a runoff master pl¯n.-.to
out evaluatin8 the potential for the control identify the most appropriate control rne~sures
measure to adversely affect downstream areas and the optimum locations to control watershed.
(see Chal~ter 10). In new urban development, run- wide activities. The watershed approach ty~ica|ly
off mana!;emen! responsibilities are delegated to results in the followin$ combinations:
local land developers, with each responsible for " ReviewinB watershed and its characteds-
constructin8 runoff manaaement facilities on the tics overall to assess problems and potentialdevelopment site. Their 8oal is to control runoff

solutions.from the development site with liffie re~ard to
how the di~har~es affect the system as a whole or m Usin8 reBional systems whe~ approl)ri-
the effects on the local Bovemment infi’astructure, ate.
This is a piecemeal or individual $~te approach to m Providin8 runoff conveyance improve.
runoff manaaemenL ments where
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m Developinl nonstructural rneasu~s more �osl.effeclive than Iryifl~ to ~ natural
throughout the watershed, such as ¯cquirin~ systems ¯her lhey have been adversely
floodplains, wetlands, and natural nmoff �le- by human activities.
pressiona~ storage ¯re¯s, limiting the ¯mourn Watershed rn~na~t allows
Of imperviousness, requiring grassed swales liOn of Infraslruclure improvements wi~ poinl
rather than s~orm sewers, and direclinl roof and nonpoint source rnar~emenl prolr~ms and,
runofftopervioullrlas, most importantly, provides ¯ villi link ~

lind ~ and w¯~ ~ ~,m C,oordinating point and nonpoim
program implementation.

¯
:

" Watershed master planning Offers siSnificlm Watershed Management
advantages over the piecemeal ¯l~roach. ~ Fralll~work
�luces capita~ and operation/maintenance costs
and the risk of downstream floodin~ and erosion, Until recenlly, wMefshed mana~enle~ his laced
particularly in multi)uri~licliona~ watersheds. I~ many cleterrents. Initially, the Ic~l~ of ¯
offers better opportunities to manage existi~ ru~ mana~eme~ program was
Off problems and to consider and use nonsmacto- floodin~ by quickly �o~n~ runo~r aw~y
ral controls. Other benefits include increased buildings and other devekq:)ed areas, typically to
oplx)rtunities for recreational uses of runoff con- the nearest w¯terbody. Res~ricIinI the u~e �~ I~"
trois, potential contributions to local land use vale property through growth ma~nd
planning, enhanced opportunities for runoff use planning programs and I~ulat~
reuse, and popularity among land develooets, cost.effective managemen~option-..h,ls nol been

The maior disadvantages of the wmhe@- effective until recently. Little thought waslivefl to
level runoff master plan include the potential impacts of ¯ land use chanle on

local drainage system or on Ihe community
m Local governments mus~ conduct ad- large. The generally accepted tenet was t~st
ranted studies to Ioc/~ and develop prelim- velol:)mem was good for lhe �ommunity, helped
inary designs for integrated management b- increase the tax base, and stimulated the eco~-
cilities without fully knowing local plans, omy,--i.e., "Srowlh pays for

Other major �lezerrents to establish~
-’ Local governments must develop and ¯d- prehensive, integrated watershed rnanaEerne~
here to a future land use plan and propedy programs have been prevailing ¯nitudes Ihat los-
design ¯n effective mix of local and ~*,~ional ter turf wars and ¯ lack of cooer¯lion between
controls to capture runoff from present and state and Icx:al ~ovemrnents and, more import¯m,
future development and impervious sur- between cities and counties. Each Ix)litical ~
faces, believes it is an island unto itself. Far too idIie

tension has been paid to intef~ove~l �oot-" Local governments mus~ ofte~ t~mance, dinationlnd cooperation.
design, and construct the regional n~off
management facilities before most devetop. Implementing watershed mana~eme~ pro-
ment occurs and provide for reimbursement grams requires a long-term �ommitme~ of time,
by developers over a build.out period that energy, and money. Elected officials, ~sl:x:mdin
can be many years ion~. to the citizens’cries to be frugal with Ikeir lax

tars, are reluctant to spend money on Ihe plinninI
m In some cases, local governments may studies required to implement walershed
need to conduct expensive maimenar~ce ¯c- agement programs. In only ¯ few Iocabons have
tivities for regional facilities that the public elected officials recognized the long-term benefits
views as primarily recreational, and cost savings that can accrue by implementin~

comprehensive land use plans and run~ master
However, another advantage of’ watershed plans.

management is that resource managernen~
can be resource oriented. This approa:h ~-’te~ses

Establishing a Frameworkprevention Dr¯elites and programs to ptote~ nat-
ural syslems and beneficial uses of our waterbod- No single approach or institutional ft¯mewod~ is
ies, These practices and programs are Wl~ically available to establish a watershed management
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terns restoration activities: incluc~ �omple- Typically, these programs are implemented
menta~ infrastructure improvements {e.g., after a state law is enacted and a state agency is
road projects) or development/redevelop- set up to address e specific �oncern. A legislative
ment project~ to maxirmze benefits and cosl. mandate usually ensure, that ¯ program has ¯de-
effectiveness. �luate legal authority, rafting, and funding sup

port. Programs have been established by a statem Creativity in best management practices,
agency using its general legislative powers to passtechnology, funding sources, and ap- a ruie--.for example, programs for pubic educa-proaches to solve these complex, costly .tion, pollution prevention, and monitoring andproblems. - ¯
wloritizing target watersheds. Given the current

m Consistency in in’~lementing laws, rules, s~ientific data on runoff pollutants, erosion and
and programs nationally and statewide to as- sediment control and even runoff Imatrnent pro-
sure equity and fairness. B grams can be established usini laneral water

pollution control authorities. However, these pro-
m Ca~/~ in lame amounts and over a long grams are staff and resource intensive and, ¯t ¯
time period to correct existing problems and minimum, require legislative alX)roval of budget
prevent future ones. requests.

Common watershed management programs". Commirmem to solve our cuffent prob.
include both planning and regulation. While thelems and prevent future ones to ensure that

, our children have a bright future--a willing- difference between comprehensive planning and
heSS to put our money where our mouths permimng are important, both are needed to man-

age growth effectively and protect the �luality of
our environment and the lives of our citizens.

Program Components and I Comprehenslut P/annlng. Planning allows
Legislative Heeds community to make decisions about how and

where growth will occur in the future. Compre-Watershed management integrates management
programs that address the many differing human hensive planning asks several questions: Is this

the right location;’ Is this the right time? Is this theactivities within a watershed. The following brief    right intensity for the proposed .land use? Com.
discussion of components Ind programs that are

prehensive planning seeks to prevent probleml..-pall of watershed management is not all inc~u-
social, economic, environmental--before devel-sive.--other programs address specific state or re-

gional needs. In developing or implementin8
programs, take advantage of information and i PermlttlrtH. Permitting is site-specific andtechnology transfer clearinghouses and commu- seeks only to mitigate the impacts of the land usenicate with people in other juri~:lictions that have decision. It asks: How can we do the best job with
implemented similar programs, this development on this particular site? Any regu-

Watershed management programs include latory program has inherent limitations that
common aspects, such as planning, holistic goals, comprehensive plannin8 can heap overcome.
scientific/technical support, and implement¯. Principal among these limitations is this permil.
tion---regulatory and nonregulatory approaches, tini is piecemeal and does not consider cumuli-
Extensive public participation is also needed in all rive effects. Therefore, regulation and permitting
aspects of the program--planning, developing cannot ~bstitute for planning.
and adopting rules, pertaining, and ir~pecting Watershed planning and management pro-
and enforcing. Pro!trams~ rout1 also address ot> grams must include two equal components: thetaining adequate fundini and staffing; training land planning framework and the water planning~aff and the public, especially the regulated corn- framework (Figure 15.1 ).
reunify; assuring inspection Ind compliance; arid
assuring tong.term operation and mainte~nce of
Structural COntrols. Finally, programs musl be ~
evaluated regularly to optimize their environmen- The Planning Fra mework
tel effectiveness, cost-effectiveness, and service
efficiency. This evaluatio~ requires a commitment A watershed management framework ca~ be
to monitorin8 programs that Can actually aster, vided into three categories:
rain if the prol~ram’s goals are be:n8 met. m Land planning and management

R0029116



R0029117



ordinances. The planning pyramid should be con- WeLland, s and FlcxxtpLllri Protection
sistent from its base to its ¯pex. 1"o ensure consis- Wetlands ¯nd floodplains provide stor¯ge
tency ¯nd integrate ¯gency implementation treatment for watersheds. They provide ¯ wide
prosrams with the law’s ~:xtts and policies, the range of irreplaceable services It no cost, incluci-
law can require state agency functional pl¯ns, ing maintenance and improvement of water qual-
These plans form the basis for a~ency budget re- sty; floedwater conveyance and storage; shoreline
quests, which are rel¯ted to lhe $oals and policies stabilization; water recharge and supply: seal;-
of the comprehensive pt¯n. ment control; ¯qu¯tic productivity; Ipawnin$ and
Growth ~a~agernent and/and ~ur~ grounds; habitat for shellfish, fish, water-

fowl, endangered species, and o~her wildlife; and
Development Regulation open space ¯nd recreation.
The Loca~ Government Comprehensive Planning Unfortunately, the benefits provided by wet.
Act (LC:;CPA), ohen referred to Is the growth ¯_in- lands ¯nd floodplains ere no( ~ully alx~reciated.¯ gementact, establishes the key piece of the n~’l~- Instead, l~ese areas Ore ~ ~ unproductive,ral resources jigsaw puzzle. It Wovides the direct snake invested, mosquito ha~ns with no socially
connection between I¯nd use managemen! ¯nd accepted redeeming value. Consequently; onlywater/natural systems management. Eight states-- about 40 percent of our nation’s original 21S rail-Oregon, Florida, New )ersey, /vl¯ine, Vermont. lion acres (87 million ha) of wetlands in the 48Rhode Island, Georgia, ¯nd Wishington--t~ave contiguous states remain, largely the result of theimplemented state growth management programs conversion of wetlands end floodplains to ¯gri-(C:;ale, 1992). While these programs have ele- culturallands.ments in common, each state has different ample-
menlation requirements. Some states "require" Section 404 of the Federal Clean Water Act
while other states "recommend" local plans, con- established a wetlands program ~o maintain, pro-
sistency, or compliance. A L(:;(::PA should ¯d- tect, and restore our nation’s wetlands. However,
dress, at a minimum, the following questions nationwide general permits to conduct activities
common to the existing state growth management in wetlands ¯re easy to obtain. In ¯ddition, ¯gri-

cuhural and silvicultural ectivities Ire largely ex-programs:
erupt. Another problem hindering the

--’ What is the lngisla~ive authorily and intent?    environmental effectiveness of this federal pro-
gram is ¯ lack of national consistency. Further-im Are local comprehensive plans required
more, other federal programs (e.g., section 20S ofor voluntary? Do they require a schedule or the 1948 Flood Control Act, Nationa~ Flood Insur.planning period? Do they require specific or ante Program) directly conflict with wetland and

minimum elements? water quality protection efforts by promoting
"̄ Are plan implementation, site planning, teration ¯rid development of these sensitive lands.
or land development regulations required? A state wetlands protection ¯ct can be an ira-

port¯hi addition to a state’s watershed manage-
" Must plan be consistent with state goals ment arsenal to fill the gaps in the federal program
and policies? Are monitoring and enforce- or expand the protection of wetlands and flood-
ment required? plains. A state wetlands protection program

should imegrate with, nor duplicate, existing fed.m Are state review and ¯pproval required? eral programs. Since the current federal wetlands
From which agencies or administrative proc. permitting program is administered by the Armyessr Corps of Engineers and U.S. EPA, the state water
m Is compliance or monitoring recluired? quality/environmenta~ management ¯gency
Does the plan provide incentives, disincen- tally implements the program at the state level.
tires, or citizen enforcement? Frequently, the wetlands protection ¯ct is simply

new section within a state’s existing environmen-
m, Does the plan limit the number and type tel laws.
of a.’nend’men~s, the frequency, or the Components ~at should be addressed by ¯
¯mendment process? ru~te wetland~loodplain prote.,lion act include

m Does the plan provide for regular updates "- Establishing wetland protectlor~i~nanage-
and implementatio~ appraisals anci their (re- ment ~oals and policies as the basis for wet.
quency? land re~ulalions and permitting criteria.

t
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i InitiatinB Soals and ~olic~s d~t ~)~er s~feW, andw~fareo/~epu~.~~
cost-effective ~ll~on ~nti~ by ~ ~n Ind can~ ~ d~ ~
ins weUand a~idance rater ~n mit~ia- ~1~ main~in p~ ~1~
ti~. ~mina~on ~ air, ~, w~r,

~u~. H~, ~ m~i Pr~i~ly ~inini a ~la~. A ~la~ a~id t~ ~kinI ~ ~.
should ~ ~fin~ by thr~ �~ra~sti~ ~rams help en~ ~t ~s
the elevation a~ durati~ of fl~ins, ~ e~emety c~�~l ~ ~
p~sence of ce~n ~la~.~ific plan~, ~h~ are~.and hydric rail �o.irOns,~ ~ law ~ld -
clearly ~ate that wetia~s a~ "wa~" ii~ ~ ~ral ~
ilar ~ a ri~r, lake, ~ ~. ~ ~ la~ a~uilAi~ ~

m Establishins a s~ndard ~ ~ delin- ~bl;sh ~at~l ~,
eatewetla~s. Wetlands~ent~et~nsi. ~r~ and wil~ife ~.
tional ~e ~n wate~ a~ u~ands. ~dBet p~lems I~ ~
Oeterminin~erea~la~a~anupla~ ob~ininB limit~ ~ml ~
~ins is not easy~nd is f~tly c~ difficu~, ~iaily ~ ~
venial. ~etla~ ~ientis~ s~ld ~ all~ tional~ at lea~ ~~
to ~tablis~thr~h �~bi~ti~s of hy- tionally, f~eral ~
droloBic, ~Setation, and ~il i~i~t~ matchin8 funds ~ ~e a~
process to "draw ~e ~la~ li~." men~. Therefore, esta~hi~

acquisition pr~ra~ ~n Omtly
~ Requirins consistent ~t~i~ applica- abili~ to ~rc~ a~ ~
tion of the definit~n and ~land juridic- a~, ~ually i~y, ~m
tional delineati~ me~ by Ill I~nt ~J.
I~els.

S~te or l~al ~nd a~u~i~
m R~uirinB or encourasinB m8ional miti. qui~ extensi~ citizen ~t~n
ption ban~ rather than on,ire mitiption. They r~uire askinB i~ividuals

to raise money to pu~ha~ la~,
m EstablishinB a fair ~i~ins p~s that and provide rec~a~al ~nun~.
assures Dublic pafficipation, ~ui~, an a~ phrases and ac~n~s am ~l~ul
~als process, and d~isions ba~ on ~ien. program. Citizens mu~ ~ �onvin~
tific and technical me~t. and zheir children will ~

~ s~nt willy and co~ff~ively.
m AIIowinB, with s~i~ p~ea~nt m- tion programs must a~id ~nfli~
~uiremems, incorporation ~ ce~in wet. ~ administer~ wi~ in~sri~lands into domestic wast~ater a~ ~nofl
manaBe~ent and reu~ s~te~, pr~d~

quisitiona~shouldc~in~f~~the ecoloB~cal charac~ristics ~ t~ ~tla~
are prot~t~, ~stor~, or enha~. ~n~ a~ consid~at~:

m R~uirin8 the annual trackinB ~ ~tland m Clearly ~fi~ ~ram
I~ses and mitisaUon efl~, ~cc~ses, and cies. Such ~lic~ ~
failures, te~ine t~ ~ of ~

chas~ and ~ to ~bli~
m Prov;~in~ for state assum~ion of the f~- pr~oriU~. The ~sram’s
eral ~ction 404 wetlands pr~ram, sh~ld adv~a~ pr~inl

lands tha~ contribute ~ru~l
State and ~al ~nd Pr~em~lon mental ~fi~. ~diti~al
a~dAcq~itio~ a~emem fa~ ~ c~si~r

lands inclu~ ~n s~ce,Res~lafin~ and res~rictin~ t~ u~ of ~iva~ ~ wildlife ~fi~.e~y ~s comroversial. ~owever, the ~.S. Sup~me
Couff has rut~ ~veral times that state and I~al m lntesrat~ a~ �~dina~sovernme~ have that legal authori~. In fact, the

I~al, and prlva~ la~ ~
8overnme~t is responsible for ensurin~ the health, quisiUon pin, rams. This
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m Prc~rams.-with adequate Ic,~al author, myriad of water resource to~cl, lUCh al wat~
direction, and resources,--to minimize the SUl~Iy and conservation, surface water prese~va-
impacts of specific pollution sources such as tio~ and management, and natural Wstems
wastewater and industrial discharges, lolid ervation and management. II luides the
wastes, hazardous wastes, and toxic weste~ impleme~ation of all water resource Woe’ares

and regulations, whether by a state, n~lional,
m Pollution prevention pro~rarm mch as local em~. The act could establish reli~nal
"amnesty days" that allow citizens to safely fetched management districts, set up IW water.
dispose of hazau:loq~s or toxic lmusehokl d~d boundaries. The districts conduct ~t.lional
wastes, used-oil recycling centers, waste m- watershed planning, coordinate ~ manale.
duction and assistance programs for ~ merit effom undertaken by local ~ to
try, adopt-a-road (stream, lake, bay, shore- sure that watershed goals are coup~
line), recycling, and farmstead assistance aqldo~erate~,~ulatoryendresearchl:mlranu.
(Farm’A’SysU. A m water resources act ~ InCludl

.̄. Programs tO restore envifonmen~ 1 r=:~ddishing watershe~ manalement
damaged lands and waters, especially ~ wicls m administer mecial relional twater-
cal areas such as wetlands, floodl)taim, shed) water plannin~ and management pro-
steep slopes, and eroding lands. Irams and providing mtutory authorities

lnd responsibilities to give them bn~d
1 Programs to monitor the environmental era to wo~ect, manase, and resume
health and assess the effectiveness of wa~. and l.roundwater resources.
shed management programs. Monitorin~
programs should include samplin~ the wat~ 1 Setting the institutional relatiomhil~
column, sediment, and biological comm~ lween l~e state environmental a~ency,
nity. Programs must provide information gional water manasement districts, and local
concernin$ long-term t~ends in env~rorwaen- ~ovemments. Strong oversisht of programs,
tal health and the health of ~elected esi~cially regulato~ ones, implementld
waterbodies or natural systems, dmvnwarcls is essential for pn:~’am �onsis-

WaterR~sources Planning m Developing a state water policy (SWP) to
and i~lanagement ~.ide all ~ate water proirams and ~ui~-
Many states have enacted a water resources act tions and adopt them as pan of the state’s en-
distinct and separate from the state environmental virm.m~ntal regulation code.
protection act. States are recognizin$ that I~an- m Basing the SWP on the goals and policies
nmg and managing water resources are es~emial of the state planning act and ensuring that
to the continued survival of life on the planet and state° regional, and local water regulations
that water is a ma)or determinant of economic de, and wt~rams are consistent. Goals and poli-
velopment and quality of life. Water ~sources cies of the local comprehensive pJan should
planning and management must consider Ixxh also be consistent with SWP.
water ciuantity (i.e., supply, allocation, floodin~
and quality. An effective state water resources act m Providing the districts wi~ dedicated
must l:)e f-fly integrated with the state environ- lotrrc~ of revenue to ensure lon~erm, ade-
mental protection act, State environmental Wt>- quate funding of all necessary water
tection and state/regional water resources source management programs. Sotn~’es used
programs must be coordinated, consistent, and include ed valorem assessments (woperty
complementary, taxes), fees on water use, permil~in$ fees,

A state water resources act creates the fame, and sl~cial assessments.
work for water resources planning and manage.
ment programs by state, regional, and local SuPplementaf Sur)race
govemment~ (see Figure 15.1 ). Using goals and EnplronmernLal Protection Pr~grants
policies of the state comprehensive planning a~ Several watmhed management com!xments can
the environmental regulation commission adol:~ ba included in the state env~r~’.,~mental Wotection
a regulation, or state water policy. This regulation or water re.~ources acl or esta~,,shed in i ~.parate
contains general policy statements adclre~sir~ a statute.
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| Erosion nnd Sediment Conbo/ ~ Ihat nmoff is a ma}or source of pollu~nt k~dings
~ranl. Land disturbing activibes are among the to our nation’s w~tlands, rivers, lakes, and estuar-
largest source Of sediments and panicle-borne les. Ib.moff management is evolving slowly from
pollutants. Preventing erosion and minim~ing ~ drainage k:)cus Io a much more ~
and capturing sediments, Ispeci~lly from ccm- sh~0 multiple objective Ixo~ram that addresses
struction sites, is an essential p~1 Of any w~,r- .nmoffc~lity and quantiW. Runoff programs must
shed management framework (see Chapter 7). pmvenl or minimize problems Issocialed wi~h
Since 1972, over 20 states have enac~d t, vosion ~ew land use activities and also devek)p pro-
and tediment control laws and programs. ~ to reduce the pollutant loading disc:ha~ed

An erosion prevention and sedime~ �onm~ from older drainage systems. This i¯l~er ob~,~ive
law or program should include Ihe folk)winS is extremely difficull and expensive
components and considerations: therefore, watershed mana|emeflt is essential.

Typically. ¯ rote runoff rr,.v~mm~ pra~m f, rstm A clearly defined legal authority, ~ls/
performance standards, and mpomibill~’~es eddmsses the problems ~ wi~ new land
of the state, regional, or io~l ¯~,ncies. uses. It then evolves into ¯ morn ~ive,

wa~rrJ~ed-based prc~rm and ~dd~sres K, trofit-
-. Measures to ensure ~t publicly funded t~ngotder nm~f systems.
proiects, especially h~hways, �omply
¯11 program requirements end use of these C.ompon~ts and considerations ~hat should

be ~ by ¯ m~e runo~projects as models. ~/pqr~m include
’- A clear statemen! on whether utility cm-
wuction, agricultural, and fores~y i:xojem m A clearly defined legal ¯t,lhoriW,
are included in the program, performance standards, and msponsibilit~s
m Agency mspensibilities ¯nd relationships, of the state, regional, and local agenc~as.
Typically, implementing in erosion and redi-
ment control program involves ¯ state m Me~ures to ensure that pu~icly fu~Kled

agency and a re, ion¯l/local agency, such as I~o)ects, especially highways, comply with
a soil and water conservation district or a ¯11 prc~ram requirements and use of these
local government. The sta~e n~st ovmee projects is models.
programs delegated m a local a~ency to an-

" A~ency responsibilities and relationships.sure consistency.
Ty!~cally, implementing ¯ runoff manage.

i Adequate staffing and other rescx.~-es to merit program involves a state
conduct research on effective �ontrol me¯s- mgior~I/~ocal agency such Is ¯ watershed
ures, developing scientifically sound rules, management district, a soil and water
and conducting training and education Wo- ~ervation district or a local govemmem. The
grams for plan reviewers, inspectors, deve~ ~ate must oversee programs delegated toopers, engineers, and site contractors, local agency to ensure �Ime �omiszency.
"̄ A state training and certificatio~ IX’Ogram

for plan reviewers, inspectors, and �ont~ac- " State water policy should be
tors is highly recommended since Ix~blic the program’s general goals, minimum treat.
asencies will not likely obtain soffic~em merit performance standards upon which
gaffing to conduct regular inspections of BMPdesign criteria wil~ be based, ¯nd l bio-
�onstructions ires. logical or resource-based performance
" Mutual integration Of the state erosion gandard for reducing the pollutant loading
and sediment program and runoff manage. ~ existing drainage systems.
ment program and the new federal NPDF..S
stormwater permitting Ixogram.                 " Adecluate staffing for planning, �oordinat-

ing, and permitting: enforcement and re-
I Runof~Nanagemen! Act/Pr~ram. Most sources for research on effective control
states have implemented some type �~ runoff rnexsures to develop scientifically sound
drainage program to protect citizens and prolx~- rules: and adequate gaffing to conduct ~’ain-
ties from fioo~ing. Some gates have es~blished ins and education programs for planrev~w" -
special drainage districts or drain commissions ers, inspectors, developers, engineers, and
re~ionally or locally. However, today w~ know tire contractors.
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m ~ state traininE a~ ~a~ ~m ~te or ~i~lly sisnif~ant ~ at a ~in
for plan ~i~ in~. a~ �~ac- ~radati~ ~1; a ~ifi¢ ~1 ~

qenci~ will ~t lik~y ~in ~K~nt f~ land ~ ~ ~ to i~ll
~affin! ~ �o~u~ ~ular ~i~ ~ a~ement pr~; a~ ~
~noff s~e~ duri~ m ~ ~R~. ~1 maRhinI ~s. Pri~i~
~ woBrams ~n ~ ~r~ ~ ~ may a~ ~ Bi~ W~.
similar e~i~ a~ ~i~t ~ ~ m ProyidjnI a ~al ~n~ ~ ~~ms. ’

pmpriate rote, ~i~al, or ~al-aB~W
m Int~tin8 t~ mM ~ m~e~nt adopt t~ pri~W list; emurin~ tMt ~ li~
~8ram with t~ ~ a~ ~i~m �~ ~i~ ~ulady and u~a~ ~ ~

~iffinS p~m.

m E~ablishins a ~~. ~ ~ ~ si~al, or I~al ~nds ~ ~1~ aM
~ratin~ ~i~, to ~m ~ ~st a~l ment a wat~ ~nale~t plan
~noff manaBe~nt ~ ~i~. I~ ~ali~ ti~ ~u~.
s~ions ~te~i~ ~in~ ~s a~
~su~ that s~tems a~ ~in~i~ a~ ~
erat~ properly. This ~t~ ~ld ~ o~r- I On.Si~ Wu~mlter Nlnagement A~

at~ by a I~al ~n~ mii~ and ~i~ t~ gram. The nation’s rapid ~pulat~n B~
~ner of a pro~dy ~intai~ and ~r. accompanyin~ mi~tion ~ the ~r~ a~

~nd has I~ to a tre~ndous woliferation inat~ s~tem a ~il~ ~ ~t ~ an ~
site wassailer di~l ~tems (OSDS).~mic intently,
consider~ an inexpensive alternative to ~tra~

m Pmvidin8 ~tm~ a~ ~ ~blish iz~ was~ater �oll~ion and ~at~nt
d~icated state and i~l fu~in~ ~rc~ f~ terns. OSDS can cause or contri~te to health
runoff management program. ~te ~ environ~n~l r~e woblems that am
c~ld include small ~ ~ ~m. aP cult and ex~nsi~ to ~lve. Like many
phalt, ~ilize~, Or ~icid~. Communiti~ non,inS ~urce management. OSDS p~rams
nationwide ~ ~ff milit~ with Ireat should stress p~ention and �o~e~
~cc~s. caus~ by ~st u~ and misuse. Traditional~,

~ate, c~nty, and ~al health depa~menU, rater
I Wate~hed ~io~t~atl~ ~d T~g~ng than environ~n~l or water resou~
Ac~mgra~. T~ ~r~i~ nu~ of water r~ have administer~ OSDS prosrams. H~r,
mu~e problems and ~e fi~l �~in~ OSDS are increasinsly considered maj~ �~i~
faced by all levels of lo~m~ ~lly ~est uto~ to im~ir~nt ~ aquatic systems.
a n~ to establish wateR~ ~tizati~ a~ A ~te on-site wlst~lterta~etin8 proErams. ~ny Rat~ M~ ~ ~ ~h acVpro~ram should i~lu~ ~ followini �~proBrams. ~en as ~R of t~ir ~n~int ~n~ a~ �onsiderates:
~u~e manale~nt ~

Considerations a~ ~~ ~ a rote m Clearly defln~ leBal austria,
wate~ pri~itizafi~ ~ ~& ~ ~do~ance ~ards, a~ ~flsi~liti~
Brlmi~lu~ of ~ ~ate, ~io~l, or ~al

m Clearly identi~in~ whi~ ~te, ~i~l, cha~ with imple~tinE t~ p~ram.
and I~al agenc~s a~ in~l~ in m Goals a~ ~o~ance s~ndardsin8 priority water.s. ~bl~ pa~ici~tion dr~s traditional ~ahh concern~ a~ �~is es~ntial to ensu~ cifiz~ ~rati~ a~

sider t~ ~nfial envimn~n~l efl~~y in ar~nd the s~ a~ ~hin t~ ~r.
OSDS.~et~ watersh~. C~fi~ aM joint ~

lures with private la~ c~tion S~
m Provisions ~ adopt ~sulations t~t ~-¯ ould ~ encoring, em t~ ~ ~ OSDS systems (i.e., drai~

m Pmvidin~ ~uidance ~ fa~ to consist fields, ~und s~ems, aerobic uni~);
in the prioritizati~ ~s. T~ fi~o~ ins of s~tems (i.e., water table el~ati~,
may include r~uirin~ ~at ~te~es ~ ~il ryes, ~¢ic~ from wetland~a~);

R0029123



R0029124



a basin. NCDEM has rescheduled its NPDES per- 11. Complete the dr~ Whole.Basin
mat activities to occur simultaneously wilh permit ManaBement Plan; perform additional
renewals, which ar~ repeated at five.y~ar inter- moclelins and other analySel to finalize
vals within a siven basin, wasteload allocations.

Difficulties in implementin$ a basinwide ap- 12. Distribute the draft plan for miew and
preach include settin8 priorities, estab~ilhin| ¯ to- comment and conduct ix~b~ic he¯ranis.
satinB schedule amonI the basins, and �oral¯tin|
management needs (e.s., monitoring, pl¯nninl, 1 ]. Revile the plan as appmlXiatt in
permi~inB, and enforc’~ment) with staff and m- mSlsoa.te to commonts;facilltlt~
source allocations. North Carolina prioritized and adoption by Ihe Environmental -

scheduied its 17 basins by �onsiderin~ the nature Mana|ement Commif4k~.
and extent of known problems, ~he basin’s impor- 14. Implement the mamllement
tans human me, data availability, and balancin8 ~’ approaches, indudinl Ixdn~lnd
staff workload, nonpoint source

NoKh Carolina will perfon~ a 1S-step ptoc. 15. Monitor the program’s mcx:l~, and
ess for each basin as follows: update the plan m/i~

1. Compile ¯11 existing relevant
information on basin characteristics
,nd wa~qua.ty. Recommended Reading

2. Define the water quality goals and
objectives for watert:Kx:lies within the References Cited
basin; revise as more data are obt=ined. Campo Dresser,/vk:Kee, inc. 198,~;. Feasibility Study for a

Roanoke Valley (VA) ~ive,!. Identify the critical issues (e.g., water Mana~.~’rtent Program. ~ FiSh Plannin| Dim’.supply protection, shellfish harvesting) Comm.
and current water quality problems
within the basin; deten’nine the maior Cale, D.E. 19~2. EiEht Swte-Spamomd Cmwth Man-

. agement Prosrams: A COmp~rativ~ A~lJylil. J.Ant.factors and sources (i.e., point, Plann. Ass. 58(4):425-39.nonpoint, habitat degradation)that
U.S. Envimnment, l Pro~ection A~ency. 1991. The VVa-contribute to the problems, tenhed Pro¢ectio~ A~z~ch: An C)ve~iew.

4. Prioritize the basin’s water quality EPA/S0~-92.,O02. Off. wa~, VV~shinlton,
concerns and critical issues; ensure
public participation and input h’om Other Sources
other Bovemmont a~encies and
nongovernment |roups. Livinss~on, E.H., and M.E. McCatfon. 1992. Stormwater

Management. A Guide for Flohdians. Rodda
S. Define the subbasin management units Environ. Rq., Tallahasse~, FL

using basin hydrolo~,y, physiographic Pu~t Sound Water (~ali~’y A~hority. 1991. PulI~
boundaries, problem areas, and critical Sound Water Quality Manalem~nt Plan.
issues. WA.

6. Identify the need for additional
information.

7. Collect additional information.

8. Analyze, integrate, and interpret
information collected; revisit steps 2
~hroush $ in lisht of new information;

9. (:)etermine and evaluate the
man¯Screens options for each
management unit in the basin.

10. Select final management approaches
for ~he basin and tapered subbasins.
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2.0    THE PART 2 APPLICATION

0
2.1 BACI~GROUN~ ~ w~ I1~

development o~it applicatiom, they~’~
The I~PDES pe~m/t application ~ should recognize the fundamental

merits/or MS4s [40 ~ 122.26(d)] establlah a requ/rement~:
two-part application designed to meet the goal
oldev~opingcomprehensivesite.specific#mm ¯ Who or what are the II’hnarywater quality management progran~ for ~ conm’butors of pollutan~ in

water disolm’ges from MS~?
The purpose of the two-pan appacaam

process is to develop in/ormation, in a ¯ Where are these sources of pollmant~ ~,reasonable time frame, that will build located in relation to receiving water
successful storm water management programs resources?
and allow permitting authorities to make
informed decision~ about permit conditim~. * What is the magnitude of these
The application process Ls designed to focm the pollutant sources and their potential
efforts of munidpalities in two areas: impaaon~’~ivingwaters? "
prohibiting non-storm water discharg~ ~
storm sewers, and implementing controls that ¯ How does the municipality plan to
reduce the discharge of pollutants from MS4s reduce or eliminate the contribution of
to the maximum extent practicabl~ pollutants in storm watt" discharges or"") prev~t the damaging influences of

Part I of the application requires ~ these di~.harges?tion on existing programs and legal authority.
In addition, Part I requires the results ~ ¯ Why did the mtmidpa/ity select the
field screening of major ouffalls to detect illidt activities or best management practicesconnections.    The Pad 2 application (BMPs) it proposes?
requir~rnent~ are intended to build upon the
irfformation submitted with the Part I ¯ When win the munidpa!ity implement
application. Each part has virtually the umte its proposed program?major areas of concern, but hhe Part 2
application requires a greate~ level of ~ ¯ How will the applicant assess thePart 2 of the permit application requires a effectiveness of the l:n-ogr~n? Whatdemonstration of adequate legal authodtyo crit~ia or measures will apply?addi~onal information on pollutant sources and
ouff~JIs, a I|rnited amount of representativ~ ¯ How will the munlcipality fund
quanbtative sampling data, a proposed proposed programactivitles?monitoring program, a proposed storm
management program, an est~nate of the ~m_~_ria.te, the applicent m~-~--"e ec veness of storm water co,trola, a _ .h.owfiscal analysis. The requirements for the Part I to implement, enforce, or mandate complia~c~
and Part 2 applications are summarized briefly with applicable ordinances, statutes, contracts,
in Exhibit 2-I, and described in more detail in or other simi!ar vehicles as required by the
Section 2.2. The storm water regulations storm watt" ~xdation.
underlying this guidance can be round in

~.~ Appendix B.
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Tht Part 2 Applim~=;

~ Relationship Among Appllcation As another example, the in/orm~tion thatRequi~mm~ the applicant must prepare/or the
ization Data provision (e.g., the results of th~

The r~luired elemems of the Part 2~arnpl~ng r~luirement and the estimated eventapplication are related to each other. As amean concentrations and annual pollutant
r~sult, this guidance addrmses how theloads) may help the munldpaltty:application elements ar~ relat~l, and how
in/ormation gathered/or one requirement will ¯ Evaluat~ the �ontribution o/pollu~am~
assist the applicant in mee~.ng other in storm water dischar~ fromrequirements. For example, the information individual souses and detennlnegathered for the ln~asfrial Sourc~ l~L.nti~n wl~ch sources may require inspections
provision of the Part 2 application will assist or controls (a requirement of thethe municipality in: Proposed A4anagement Progv,sm’s

pollutant sources, which may include ¯ Predict the impact of storm water
selecting monitoring Iocationsand chemical discharges on receiving wate~ known
specific sampling frequencies (a to be impacted. (In the Proposed
requirement of the Chimcterizz~n Da~ M=nasemeat Program, additional

cortstruct~on sites or other industrial¯ Identifying illicit discharges (a requirement activities that discha~’~e to theseof the Pro~o~ ~.~ Progr~’s i!lidt waters); andconne~on provi~on)~
¯ Determine what BMP~ ma~ be¯ Identifying f=cilifies wl~ the ~-eatest appropriate for ~ven ~ (another

potential /:or deg~ad~g receiving water
requirementofthePropos~M~emo~qualit~ (a ~’quirement of the Pr~o~

provision); and Exhibit 2-2 summarizes some of these key
interrelationships, although many other inter-¯ Targe~,,g sit~s that handle, store, orrela~onships exist. A more detailed dig’ussiontransport toxic or hazardous materials forof spec~c information requirements and inter-on-site inspections (another r~luirement ofrela~onsh~ps among provisions is provided inthe Proposed Maaagemeat Program’s subsequent chapters. As municipalities prepareindustrial program provisimO, their permit applications, they should
coordinate all program requirements.
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Examples of RelsflonsMp Among Pint 2 Requinemenls

Co~/be~efit ahab.s
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~.3 ADDITIONAL FACTORS TO BE population and Proiected Growth ~CONSIDEKED IN DEVELOPING THE
PAKT2APPLICATION Some storm water BIvIP~ m’e more

appropriate for densely developed art.as, whileAs discussed in the previous sectio~ the other methods may be more useful invarious provisions of the Part 2 application developing areas. Consequently, ~process are interconnected, current population densities and
future areas of population ~ow~h ~ theAll municipalities covered by §122.26(d) basic information that can easlst In

must submit a Part 2 permit application that evaiuabon and priodth~tion ofmeets the requirements of the storm water storm water controlpermit application regulations. However, each
IRIS4 is unique, and each Part 2 sutnnission will Zonin~ and Existine Land Usebe d~ferent. Munidpa] ~’p~’~l~ storm r~.wer
systems differ in many ways, including Through ordinances, permi~,~co~lraclz,population served, geologic and dimatologicmunicipalities may mandate slm~n wat~settings, density of development, and form ofcontrols for new residential, �o~merdal, orgovernmenL These underlying factors make industrial developments in order to improve oreach applicant unique, assure maintenance of the qual/ty of receiving

waters at or near predev~lopment levels. TheThe major factors that appliamts should Nationwide Urban Runoff Program (NURP)consider are: study (EPA, 1983), pointed out that some of the
best opportunities for implementing cost¯ Population and projected ~rowth rate; effective measures to prevent or ~.duce
pollutant~ in storm water occur dth-ln~ new¯ Zoning and existing land use patterns; development. These measures may Include
structural controls, such as storm¯ Nature of watershed and receiving detention basins or constructed ~torm water

waters; wetlands, or nonstructura] alt,.enatives such
cluster development and buffer zones. Sections¯ Climatic conditions, soiJ types, and 122-26(d)(1)(iii)(B)(2)and122.26(d)(Z)(ii)requirewatershed delineations; the municipality to establish comprehenaiv~
management plans for new dev~dopment (see¯ Existing municipal functionsand Chapter 6).

municipal lm~ls;

The ~ ~f storm water controls¯ Public involvement; and appropriate for a MS4 depend on the nature of
the watershed and the receiving wa~rs. ~¯ Intergovernmental coordination, inciudes geologic and hydrologic features such
as slope drainage patterns and stream size. ForIn addition, municipalities must implement example, roadside swaies may not be practicaltheir storm water management programs in a in areas with steep terrain, but can be verymanner that is consistent with other applicable useful in fiat areas. In addition, r, tructm~Federal, State, and locai environmental laws. BMPs or other management measures that
control the volume and timing of release
appropriate where uncontrolled storm water
may cause physical impacts to readying wat~’s
(espeoaliy small streams, river~, and wetlands).
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The P~rl 2 A~ypli¢ation

audiences, including those regulated or effectedapplications how such coordination will be
by the storm wat~- management program (e.g.,accomi~ah~.
developers, building contractor~, and industrial
operators) and those that can assist with Intereovernrnental Coordinati~n
program implementation (~_g., volunteers and
citizens). For example, one large municipal If ¯ number of municipal entilies (e.g.,
applicant (Seattle)described an existing publicmultiple cities or ¯ city and ¯ county)
participation program in its Part I Applicationparticipating in the permit application Imams
submission. Elements of this program may beas coapplicants, various mechanlm~ can be
insU’uctive to municipalities completing Part 2used to improve tntergovernmentai
of the application because it has genericcoordinaUon to ensure that the roles and
components that a~e likely to be ¯pplicable toresponsibilities of each entity are well delined.
other large (and perhaps medium)F.ach entity must fulfill its responsibilities to
municipalities. F.xcerpts from Seattle’s publicimplement applicable l:n.ogrmn measures.involvement program are provided in Exhibit,~xmples of some of the appropriate2-3 for referenc~ coordination techniques and their bene/its

Elements of this municipality’s program
that are pa~cularly important to consider ¯ l, lemoranda of agreement
include of the role of an advisory and outreach MOAs can define specific municipalgroup and its relationship to the entire process, roles, responsibilities, and points ofEffective public participation programs dearly coordination that help minimizeidentity the role of the public, duplication of effort and

The potential exists for¯ considerable range
in the level of participation the public may ¯ Cross-training of staff. This allows foractually have in the decision-making process, the identification of gaps in staffing
Generally, the municipal authority is going to (e.g., neglected areas of responsibilitymake the decisions. However, the authority or insufficient staff levels) as well as
can choose to use the "participation" process to providing the benefits ofsimply inform the public of decisions, or to versa~lity and opportunities~orallow the views of the public to be registm’cd learning from others;prior to decision milestones. In other cases,
although uncommon, the public may have an¯ Interagency advisory �ommittees.actual voice or vote in making decisions. Their objective is to arm decision

makers with ¯ comprehensive
The timing and frequency of meetings and understanding of the implications ofthe duration of the groups established for proposed activities or decisions; andpublic par~cipation will usually be dictated by

the nature of the issues being addressed. For¯ Regularly scheduled intermunlcipalexample, an ad hoc gc~up established to staff meetings. These can facilitate anaddress a single issue may discover that the open and thorough exchange ofissue cannot be effectively addressed without information and solidify new lines of
consideration of a broader range of issues that communication.the municipality may also be considering. In
tl~s instance it may be appropriate for the
group to expand its scope, hold regular
meetings, and ac~vely participate in the
authority’s decision making process. Therefore,
applicants should outline in their Part 2
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understanding water quality. Study USDA So~ Con-
¯ obr~ninZ data related to flood con~’ol orservation Service (S~S) soil maps. Federal £mer-

stormwa~er best management practices;gency Management Agency (FY, MA) floodplain "1"~’maps, and U.$. Geological Survey topographic maps. ¯ ob~ning informmJon from local resource man-,~ VYou can find assistance locally from the USDA Exten. agers fsmilim’with water resources: and¯ ion Service, soil and water coaser~tion district, and
university and high school science departments. ¯ checking sectioma 319 and 314 (Clean L~kes)

~ assessments ~nd 305(b) reports made by yourl)etermlne current wmerbody quality. Obtain sine water quality agency on impairedbasic information on your w~erbodies -- poliu~nt waterbodies O~PA requires these reports fromconcentrations, vegetative cover, and ~quatic ii/e -- e~chand determine if the state has monitored or desig-
n~ted them by classes. Water quality standards speō  Research thek~d economy, An ~’urate pictureb’y the concentrations o!~ various pollut,xnts ~owableof the ~ economyis important to make growth pro.according to how the waterbody is used. Water qualityje~ons and to ~ssem ~ funds might be available todesignated uses include fishing, boating, ve~ter sup-protect water qudi~ply, priority wetlands or floodplains, and productive or
open shellfish beds. ¯ Determine what portion of the watershed’s

The rote water quality s~ency should be able to population isrural and what portion is urban.
provide current data, including documentation of any
known water quality problems. I~ the state has infor- ¯ Describe f~’tors specitlc to the area, such as a
marion for your waterbody, a haseline database on its large plant opening or a long-time employer
water quality may exist. If not, determine how to es. �losing.
tablish baseline data; perhaps your local college or ¯ Assess Zhe grow~ trends in the community anduniversity can help. in the watershed. Development is ¯ major cause

Investigate ongoi,~g efforts to colk, ct data, such as of both short-and long-term nonpoint source POi-
those ob~ned from citizen monitoring groups (see lution. Uodemm~ing population and growth
Chapter 5). trends aJso helps detern~e the areas most vul- .

S° nemble to ws~er qualit~ deteriora~on.
¯ Determine actual threats u~ surface and ’ r~~ground~ater. Is an industrial pork being de~*eloped ¯ Assess income levels compared to national and
with the potential for construction runoff and, later, regional averages and calculate the local tax
operationxl discharges from high tnflic p~k~ng and base and revenues available from government
maintenance lots? Is land use changing significantly g~an~s and other sources. Current and pro- r’~
_ or at a rapid rat~? Is there a known u’ouble spot? jected mx revenues and other income sources

wil~ determine the amount of resources avail-Threats to ~oundwater include high water tables,
able to ~ v,~er quality.uncapped abandoned wellheads, disch,’u-ges ¯ssoci-

t̄ed wi~h indus~iai developmem, and failing and in-
~m~appropriately located sep~ systen~. ¯ Evaluate indusu’y and ird’raau’ucture. Are in-

dustrial plan~s and inbastructure, such as sewage and
storrnwater systems, potential nonpoint source pollut.~ identify other problem areas, ldent~, speci~c
era? Assess age, state of environmenta~ technolor/sites that need anen~on, using land use maps to de-
and prac~es, and ocher feat’ures. Seek guidance fromfine areas of greatest imperviousness. Addi~ionzl

tions can include experts in this assessmenL
Assess the condition of roads, bridges, airports,

¯researching water quality and biological re- m~’inas, and other parts of the U’ansportation net-
sources; work.

¯walking along streams to visually assess exces, ¯ ~ote needed or ongoing repair¯ or new con-
save erosion, lack of ripxrizn cover, water qual- struction, and speciLy possible nonpoint source
ity conditions, and physical su’eam conditions; pollution hazards.

¯identifying point sources by ob~ning copies of " Observe current road ~d ditch maintenance
hiatJonal Pollutant Discharge £1iminatJon Sys- practices and note opportunities for improve-
tern ~PDF..S) permits for discharge levels; merit.

Pa~e I0 M~a~Z~ T~O~ ~D W~l r~e QuArrY
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CALIFORNIA NONPOINT SOURCE TYPES OF NONPOINT SOURCE
STATE REVOLVING FUND LOAN$ PROGRAM FINANCING

California was one of the fret slates to m A number of creative Itrateg~
state revolvin~ funds for nonpo~t lomce ~ water quality programs hM ~

retention/detention basins, wetlands ~r m
water treatment, an~ a va~ety of best ~ ¯ Real ittate transfer fee: _Na~uckK
merit precticeS. Eligit~le programs ~ ~ Massachusetts, has funded e
trs,ning, pu~c education. I~:hnoiogy ~ purchase program through ¯ ~ percent
and development of ordinance and ~ transfer fee on all property
practices, island. From the land t~nk’e

Loans can Cover 100 pe~ent of ~ ~ I984 until June 1993, ~ ~ I~
cost. Repayment, whk;h can ~ake as ~ as 20 �ollected nearly $27 n’dl[~n.

years, begins one y~ar after rne program ~ ¯ Ll¢lnll feel: In Iowa, the Groundwaterinterest rates are determined Dy the sla~ geo. Protection Fund includes revenue fromerel obl~efion rate. increases in pesticide dealer license fees.
The loan request begins with an e~N-~age Chemical manufacturerS are also

application end beCkground infommt~n. The assessed ¯ 75 cent per ton tax
local ~ovemment passes a resolutio~ ~ nitrogen.Dased fertilizers.
ing repayment arrangementS. The Sta~ Water
Board pieces the/~oject in the SRF ir4enOed Use ¯ Impact feel: In Florida local gOVernmentS
Plan approved through a publi� haaring proc~SS, can assess development irr~act fees

when ~ssuing permits tO coVer
infrastructure costs associsted w~th new
development.

¯ B~;p tax ¢red;~s -- L’sed for
¯ Sills tax: W&shington increased statebest mana~ernent o~ctices g[ ~m~- i

con~’ols, sales tax on cigarettes by 8 centS a pack
to finance water poflution control

¯ Drtina~e fees -- Used to compettsate kx programs. $0 percent for marine,
excessive runo/f fJ’om a site. percent for nonpoint source. 10percent

for fresnwater, fO percent for
¯ Bonds-- Paid for by fees f~om groundwater, and 10 percent for

developers or use~. d~scretionary progrBm$.
¯Special assessments -- Le~ed throu~ ¯ Stormwater utility fell:

util~W dashers established by governments have created ¯ sformwater
�ommunities. utility service to achieve multijurisdictional

solutions Charges are Dased on the
Step 3: Build program infr~$b, ucture, amount ofapropertyowners’impervious

surface and generally range from
R ]dend~y all p~rt~cip~nts and deu~d~e f~r ¯ month.

¯ objectives. P~t~cipints wi~h I vested interest might
inc}ude sLat~ a~d 1oc=I l~’encies, £ovend~ bodies ¯ Environmental trUltl: Minnesota
such is legislatures and citT/county cou~ci~ local or established a trust with proceeds from the
na~ona] public env~ronment~J ~’roups, tz’ade asso~- state lottery; half of the net proceeds will

remain in the fund for f~ve yeers.~ions, citizens, a~d business leaders. EscabEr, h~£ a
working relationship ~t.h the lead state nooj>oint * State revolving fundl (SRF): These
source pollution ~enc-y is Wt~culxr)y important for funds were authorized by the Water
in;’ormat~on, resources, =nd support. Ouahty Act o! 1987 specifically to improVe

wafer quahty The SRF money is loaned to
¯ )Iat~h the resources ~ir~ the problems. Det=r- local governments, w~O repay it with
mine what ~overnmen~] unit~ fi! into your proposed revenue ra~se~1 from local fees or taxes.
pla~ ~nd which me~hods of fundinE w~] work b~st. S/~F~nds recycle a sat amount of money
You may nol need a stories much is you need the abi]- to f, nance numerous Projects overan
iw. to coordinate ~e ava~!able resources, exten~e~
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Appendix C lists these and other informationicy decisions. Collecting information, ~ vlem.
sources, including some interstate pro~rns or com-poin~ in group discussions, and analyzing the prob-
pacts, such as the Chesapeake Bay Program, the GuUleas and solutions lead to acceptable cemprembes.
of Mexico Pro~-arn, EPA’s National Estuary Pro-The consensus process frequendy produces a
Fun, FEMA’s Natinn~l Flood Insurance Prod-an,creath, e and binding outcome, impor~tat when
and NOAA pm/,r~m~ communi~, commit~ to a long-term preject

exp]o~ng the mefit~ o! each option for coem)]-
¯ Det~rrnlne pubUc a~mde~ and pen~p~on~. ~g nonpoint source po"utio~, �~’e~ cockier
AJert citrons can be your bes~ ~1~ie~ ~nd in~ormant~. ~ollowia~ issues:
Ur~ citron comp~nts about w~ter query ~o spot cur-
rent problems. Ci~zens o~ten express such comp~nt~ ¯ benefits and �orn to the
in phone ¢,~]s or le~ers ~o council membe~ or ~Se ¯ ~eas~b~ty of ~nplemea~t~e~:~ newspaper editor. ].~o~ for eew~oaz)er
on loc~ ~<e or fiver problems. ¯ public support andlor ~

~f necess,~"7, use s sub,e), ~o -,ses$ ~b~c ~
tudes and percep~ons regz~ding water qu~llty i~ues ¯ fund~n~ ~ource~
and to deten~ne the level of support ~d cooperation
the pro~r’~m might elicit. ]:’orma! ci~zen monitofin~ ¯ st~f’f to administer, enforce, and moeiton

-proiects ~e extremely successful compoaeets o! ¯poten~a] for problems and
many stste ~nd ~’es water qu~/

¯technic~ support:

Step 4; Identlfy potentlal @ptlon$, ¯ long-~erm m~ntenance
The follo~g chapters ~]] help you r.hink about your
op~ons for conu’oll~ng urban runoff. Add to them the ¯ .~lodels. Computer models can be used ~s a ~
i~orma~on you have ~arnered through your exp~ora- tool to proiect possible scena~os for pollu~n
t~on of the agencies and or~’aniz~tion$ ah-ead.v work- prog~ms, but they should be used ~th c~re ~nd
ing ~n the nonpoint ~urce pollution arena. Your s~ate per~ise..\~ode~ing can be an expen~ve e,~ercise th~
nonpoint source coordinator can poet to techniques does not ~]v,.ays relate to the rea] world..~lodels now
that will work in your area. in use include several versions of S\’~.~,L’V[, a Storm-

water .~anagement Model developed by EPA, and its
¯ List each op~on to be conddered for your pl~n companion, RECEW, and AG.~PS, the Agriculturs]

(and yourspeci~c problems). .~onpoint Source ,’.~odel. Many states and
governmental units ~ using GIS (Geog~phic L’~or-¯ For each option, list reasons favorin~ its use marion System), another computerized tool, to pred~

and those in opposition, erosion and other factors. Local governments can
¯ E.~mste the cost, including m~ntenance and adapt GIS to the~ ow~ need~. "

longevi~,, for each option.
Step S.’ Set program goals.

Step S: Eveluete options and A~er analyzing the information collected, determine
alternative strategies, the ~ocus o~ your program. This step takes you ~

the ori~na~ premise: Does your commun[~ have an
By now, you shou|d have mechanisms ~n place t~ immed;~te problem, or has it s~nply recognLsed the
share i~orma~ion and thoughts about the process wisdom of prevenbng future nonpoint source pro~
with m~ny ~’oups and ind~dua]s -- both those leas?
knowledgeable in the field and in~erested citizens. At Thus, your progr’~n goals will be driven either by
this point~ you cer~n]y need to know how your corn- the need (I) to take immediate action, or (2) to
muni~ is think~g. In addison to loc~ s~keholders,achieve communi~, support for a long-term
make sure to include fedenl and s~te landownerstive prog’~m. Of �ourt, you may have to baI~ce
and other ~’oups such as ~e Depar~nen~ of Defenseboth concerns.
and ~e Conserva~on Dis~"ict T~e basic s~eps in set~ng rea]is~c go~Is, however,

Some jurisdictions use ~e consensus method, re-~re based on sening priori~es and matching them
quiring support from all members, ~o make wa~er pol.wi~ a~’~!able resources:
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¯ Prow~ and preserve ve~,~ative treatment wju- * �omprehea~ve land use plan
t~ms with nonpoint smsree benefits. B~ffers and
natural systems filter ou~ many poDutants in urban * stormwater management
runoff before they become a problem. Commun~Ses * roadway/U-ansportation plan
should ident~y and preserve these natural vegetative
lseatment systems, because, once they are altered, * zonin~ map
they cannot be easib/replaced. ¯ water and ~ netwoH¢

¯ Protect critical aquatic hal~tats and natural ¯ open space conservation plan
wetlands. Determine the aquat~ specks most threat-
ened by nonpoint source pollution in the water-.heal. ¯ preservation of critical areas
What can be done to protec~ their habitats? Is the pre-
feted technique compau~le ~h other uses of the Also consider
water? Should more than coe ¢umrol method be used? * legal authorities

¯ Be respon$~le for maintenance o( controls. ¯ focal’state a~
Controls are effec~ve only i~ teguLv~y maintained, ¯ existing land use patterns and zoning
and maintenance costs can be s~g’n~cant. Over 20
yea~s, structural BMPs can es~ceed their initial con- The following is an outline for developing a non-
s~-uc6on costs, passing on costs to future residentspoint source pollution control work plan:
or taxpayers, While some effective BMPs require s~g- I. Formulate goals, objectives, assumptions.
n~cant maintenance, ochers --particularly some
nonstructural BMPs -- ate ~ expensive to ma~n- II. Describe the ~ and scope of plan.
rain. A~fi¢ipate future maintenance needs and con-
sider the cost factor compared to other needs and re- III. Ident~, legal authority.
sources. ~’. L~st the responsible agency or agencks.

¯ Posi~veb, affect the environmen*. Control meth- V. Describe staff and training needs.
ods s~L~ca~dy a~fec~ the natural envi~’onment and
adiacent conununity, either pos~vely or negatively. V~. Describe ex~s~ng conditions and resources ....

Sma]I invesu’nents in desi/’n, landscaping, and malnte- using data relaUng to the community,

nance c~n make a �on~’ol method an a~’act~ve, or at �luding water quality problems and oppor-

leas~ an unobtrusive, feature in a �ornmuni~. Without tuni~es for improvement.

such effort, controls can become unsighdy nuisances. "v’ll. Describe demand pattern for water. Analyze
I~ that occurs, public support [or nonpoint source con- how water use patterns relate to demo-
trol is jeopardized. ~aphic and econorr~c groups; measure ~n.

pact on residents, nonresidents, and tour.

Step 8: D@velop ¯ worl[ plan.                   isis; assess impact of fees and other chargoson demand panerns: analyze why ex~sUng
Aher dewing the goals and the strategy, develop a opportuniUes (i.e., recreation, fishing) are
speci~c work plan. The work plan should express the not being used.
conununity’s goals in definitive terms, yet be broad Vlll. Provide needs analysis. Analyze supply and
and/le~ble in their execu~Jon. It should ulUmateIy be derr~nd relationship: develop program
a practical, easy-in.use guide to decis~onmak~ng over standards; describe water quality needs,the long term. state need for a plan/prog~"~n, and local gov.

The work plan should also include spec~c meas- ernment’s abili~ to meet prog~m needs.
unbIe ob)e~ves to meet community goals (e.g., ~
trogen concentntion w~ drop ~0 percent by 2000 IX. Analyze present potties and programs as
~om 1~¢ levels) and fit into the existing in~’astruc- they relate to prog’r’~n goals and outcomes.
ture. The plan should �omplement existing plans, Recommend and)used/the op~on selected.

translating local goals, priori~e~, and resources ~to X. A~pendix. Include back~ound studies
action. (j~er*’,nent in.forma~on collec~ed), da~a and

Consider other pla~s in developing a work plan for methods, bib?~ography (sources), and sc-
your communi~ knowledgments and credits.
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Foreword
0
L

D espite the gains achieved by Clean Water Act requirements and the installation of
t rnunicipa~ sewage treatment systems in most communities, water pollution mall remains
a problem. Although industries and municipal veatment systems continue to affect

water quality, states estimate that nonpoint source pollution causes one- to two-thirds of the
impairment or threats to waterbodies.

Nonpoint source pollution results from land runoff, precipitation, atmospheric deposition,
drainage, seepage, and hydrologic modifications. In urban areas nonpoint source pollution is
created when sediment, toxic substances, nutrients, pathogens, and even garbage wash off
fields, law~s, and impervious surfaces into our nation’s waterbodies.

This guide is intended to help decisionmakers, such as local government officials and
planners, understand the causes of nonpoint source pollution and design and implement ¯

r’~program to control this pollution. The guide provides a framework for developing a nonpoint
,>...

,
source program tailored to an individual community: It includes examples of successful runoff ..._
management programs that illustrate the variety of strategies state and local governments have

r~adopted.

Technical guidance and expertise, however, are essential components in this process.
Urbanization and Wafer ~uali~y lists a number of sources for such expertise: publications,
contacts, and summaries of several federal programs mandated by the Clean Water Act and (,J
Coastal Zone Management Act. Applied within the community’s structure, this i~ormation can
help improve and protect the quality of nearby waterbodies.
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
APRIL 17, 1995

PROGRAM MANAGEMENT REQUIREMENTS

Municipal storm water permits are issued to a group of municipal governments. The
governments are given a single permit and pay a single fee. These area wide permits require
cooperation by a number of government entities including cities, the County, and Callrans. Each
governmental entity will have, a variety of agencies within that governmental entity that have
responsibilities either directly, or indirectly for storm water related activities. A reasonable
Program Management plan must at least include: a detailed description ofwho is involved in the
program; how they will fanction together; and what kind of interagency funding arrangements
are (to be) made. The plan must also outline the funding and funding mechanism(s) to be used,
and the legal authority(ies) that will be used to enforce the program.

The Municipal Storm Water Early Permit renewal process requires the submittal of a Storm
Water Management Plan for the permitted area covering the entire five year period of the permit.
Each of the permittees must contribute to the plan and should include a discussion of how each
of the components fit into a single unified program. Every element of the plan must contain
compliance schedules with firm dates that will be met. The permiuees should suggest schedules
for submittals that are reasonable. The management plans should emphasize pollution prevention
rather than relying solely on pollution control.

This document has been prepared in an effort to assist permittees.

A. PROGRAM STRUCTURE - The permit will require a structure for the participatory
agencies to work together under a unified plan. While each permittee will have an
individual program to address the particular priorities within their city or agency, a
framework must be developed to allow cooperation between them. In addition,
permittees will have common problems that will be more efficiently addressed as a whole
rather than individually. For this permit, the County acts as the lead agency or
coordinator for day to day business, setting meetings and preparing submittals. They
assume no responsibility for any other permittee’s program, and are not viewed as the
responsible agency for the permit. The permit will require a mechanism to make
decisions among the permittees, develop program guidelines for each of the permit areas,
assess the adequacy and consistency of each permittees submittals in each of the program
areas, address the inadequate program areas with each of the permittees, and prepare
unified submittals to the Regional Board. The mechanism can be a Management
Committee made up of representatives of the permittees.

1. Management Committee - An overall decision making body that is representative
of all of the permittees.
a. Describe the purpose of the committee, and how its responsibilities fit into

the overall program framework.
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~ b. Describe the makeup of the committee, how the ~ommittee will V~ communicate, and how it will coordinate i~s activities.
~ c. Describe what the authority of the committee will be and its procedures for
; decision making.

2.    Subcommittees - The program may have the need to establish focused              v
subcommittees specific to program action areas. List the subcommittees to be               ""
formed (or that already exist), tell the focus of the group, ~e paRicipants, the
tasks to be accomplished, the products to come out of the group, ~ the time
fcame to be followed. These committees should develop guidelines for program
implementation for each of the program areas and a methodology for determining
the adequacy of each permittee’s program. All of the pe~mitte~ should participate
on at least one of the committees.                                                    ~,~

a.    Roles/responsibilities - Develop methodology for compliance with
the permit elements, and set levels of expected efforL Review the
submittals of each permittee for adequacy according to the criteria
established for each program element- submit the reviews as part
of the annual report.

B. INSTITUTIONAL ARRANGEMENTS - Management of the storm water program
will require the cooperation of all of the governmental entities named on the ¯ -’~*
permit. No one agency within a city or county has the authority to assume the
responsibility of all activities within the municipality. Consequently, the permit
is issued to a city or county, and not to a specific agency within the municipality.
It is expected that all of the organizations within each municipality who have
programs that have an impact on storm water quality will be educated about the
storm water program and actively participate in implementation of it. There must
be formal arrangements whereby all municipalities can participate in the same
permit program, share costs and work .jointly. The agencies within a municipality
must also be able to communicate with each other and work jointly.

122.26(dX2)(i)(D) Control ~ro~gh mter~acy ~
�o~pphcants the contrJbutwn of pollutants ~or~ o~ ~m of Ore

122 26(d)(2)(~,~0 Where more than on~ legal ent~ty mb~uts m al~lm~t Oar
opphcanon shall contain a de~.’ript~on of the roles tmd reg~qbilab~
i~gal entity and procedures to en.n~re effectsw coordinate,

1. Program Participant Arrangements - Describe the relationship and formal
arrangements among all permittees.

City-City-County - Identify all of the governmental authorities
involved, and who the lead agency will be within each of those
authorities for the storm water program. The lead agency provides            [~ "
no more than coordination, they do not assume responsibility for
the adequacy of any permittee’s program. Identify the
responsibilities of each agency, how decisions will be made, and
what communication protocols will be used. Identify what method
will be used to develop a responsible management committee, or
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similar mechanism, and vest it with decision making powers.
~ b. Format - What institutional arrangements have been used to

formalize the agreement between the government entities, what
arrangements have been made to allow cost sharing.
(1) Joint Powers Authority
(2) Memorandum of Agreement/Understanding

2. Area-wide Interagency - Describe the function of each agency as it relates
to the storm water program. Tell how each agency will be made aware of
their responsibilities under the storm water program, and what they will do
to comply with the regulations. Describe any responsibility or activity that
impacts or overlaps the storm water program. Describe each
activity/responsibility, how it impacts or overlaps the storm water program,
how the agency will coordinate their activity with the storm water
program, and how pertinent information will be exchanged. Describe the
formal institutional arrangements or mechanisms that will be used to
oversee or coordinate with each agency.
a.    County Hazmat - Waste regulations, Household haTardous waste

program, Industrial Inspections
b. County Health - Inspections of Restaurants and other food handling

establishments.
c. Flood Control - Operation and maintenance of the storm system
d. Local Transportation/Congestion Management
e. County (Regional) Parks

’~ f. Mosquito Abatement
g. Fruit Fly Abatement
h. Water Districts
i. County Agricultural Agencies
j. Others

3. City-specific Interagency Arrangements - This should reflect the structure
in each city.
a    Public works

(1) Engineering
(2) Operations & Maintenance
(3) Streets/roads - by law, these ar~ part of the storm water

conveyance system
(4) Others

) b. Planning - New ConsU’uction and Redevelopment, coordination
~ w~th CEQA and local permitting. Retrofit of existing sWactures.

c. Parks and Recreation
d. POTWs
e. Others

C. FISCAL RESOURCES - Every. permittee must have a mecha.,tism for funding their storm
water program. The plan should show what the funding is, the source of the funding, and
how it will be distributed. The regulations require a budget for every year of the five
year permit period. While it may not be possible for a city to commit to a set budget for
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future years, it is possible to make estirn~es about the cost of the program that is
proposed. This should include an est~ate of the cost of each of the elements, the
personnel or contracts that will be required m implement the wogram, the anticipated
funding source, and process and time schedule for establishing detailed annual budgets.
Include a detailed budget for the first y~ar.

budget. ~e.cludmg o~erall mdel~edat~ amt a~et~ and to,.ms

122.26(d)(2)(W) F~seal a~aly~s. F~r ~.f~ml .~ae to

shah include a descr~ptio~ of lhe m Of ~m~b ~t m pn3~al~

a. Funding source(s) ~g"-~"
b. S~aff resourc~
c. Contract services
d. Cost share (funds associated with existing activities/related

programs) - if management practices currently in place under
another program are m be included as part of the storm water
program, the costs associated with those practices Should be
included as part of the budget. The program should also have a
demonstrable water quality perspective.

2.    City-specific
a. Funding source(s)
b. Staff resources
c. Contract services
d. Cost share (funds associated with existing activities/related

programS) - if management practices currently in place under
another progra~ are to be included as part of the storm water
program, the costs associated with those practices should be
included as part of the budget. The program should also have a
demons ble water per p  ve.

D. lEGAL AUTHORITY - The regulations require l~’mit~ees to demon,s’ate
adequate legal authority to carry out the storm water program, including controls ,
on industry and construction. You must cite your legal authority, or where it does

: not yet exist, give a plan and tm~et~ble for developing it. ~’---- "

]22 26(d](I}(.} Legal autRortry ,4 de$crt~os~ of e~mmg legal a~tkorw~ to

control dt$¢harge$ to the mumci]~l ~¢paeate storm ~e~er ty~t¢m
existing lega! autkorlO’ Is not n~ff~cwnt to meet tht or#terra pro~u~d m
paragrnph (d)(.~J(U of Ih:s sect~o~ the description #~ll list

aulhorttle$ a.~ wd/ be nect~nr), to meel ~t~ criteria ond ~ll ~ll~t a
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
MAY 1, 1995

12:00 - 4:80 Ires

AGENDA

1. ILLICIT DISCHARGES

A. Illicit ConneOiom
1. System Survey
2. System lnspoetiom
3. Public Reports

B. Recording System
C. Public OuUeach
D. System Surveillance
E. Spill Response
F. Complaint Response
G, Coordination of Alternative Ditpoml
H. Reporting
I. Enforcement

~ ~ J. Coordination With State Non-stormwater Permits
K. Identification of PermissibleiPtttnittable Discharges
L. Appropriate Management

2. FOLLOW-UP FROM PREVIOUS and APRIL 3, 1995 MEETINGS

A. Problems/Pollutants of Concern by Watershed Management Area Waters
; (At the April 3, 1995 meeting the issue of problems within watershed management areas were

discussed. As promised, Board staff is developing a listing of problems/pollutants of concern
by watershed management

, B. Definitions
~ (The issue of definitions was also raised. A first draft of potential definitions was handed out
~ at the last meeting for r~view.)

: 3. DISCUSSION OF NEXT MEETING’S AGENDA

4. ADJOURN
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r’~ 1. Background into todays meeting.

2. Proposed staff changes to the draft permit - Illicit Discharges Chapter

3. February 10, 1995, draR permit - Illicit Discharges Chapter

4. December 21, 1994, Report of Waste Discharge - Malibu Creek Storm Water
Management Plan

5. Tom Mumley memo

6. EPA Part 2 Guidance - Illicit Discharges guidance

7. EPA Part 2 Guidance - Illicit Connections guidance

8. Sarasota County, Florida permit

9. State of Washington permit

10. Riverside County ROWD

11. Clean Water Act

~ 12. Potential Problems by watershed management area

13. Definitions

]
14. Rewritten Program Management Chapter

15. Heal the Bay comments on Legal Authority
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
MAY I, 1995

BACKGROUND

Regional Board staff’s overall goal today is to discuss the ILLICIT DISCHARGES section of
the draft Permit. The requirement for a program to control illicit discharges and impmpe~
disposal is drawn from the U.S. EPA stormwater regulations in 40 CFR 122.26(dX2). The
U.S. EPA requirements are based on the provision in the Clean Water Act that mtmicipai
stormwater NPDES permits include a requirement to effectively prohibit non-stormwater
discharges into the storm sewers. This section attempts to accomplish certain objectives.
These general objectives by area are:

1. ~ - To control the quality of water entering the waters of the US via
runoff.

To accomplish this, the permit must require the prohibition of discharges into the
storm drainage system unless under a permit or identified by, and in compliance with~
special conditions identified in the Permittees non-storm water discharge list. There
should be a system to determine which discharges may be allowed to the storm
drainage system or not.

2. ~ - To control the quality of water entering the waters of the US via
connections to the storm drainage system (or through the curb drains, etc...).

To accomplish this, the permit must require the search for and elimination of potential
illicit connections. The permittees have proposed a field screening program to
accomplish this. There should be a program to identify potential illicit connections
and determine which discharges may be allowed to the storm drainage system or not
with an NPDES permit etc...

3. Illicit Disposal/Durnpin~ - To control disposal practices which may have a detrimental
effect on water quality.

The permit, tees should have programs to effectively educate the public of the
importance of not dumping/disposing of materials or liquids illicitly. Programs need
to be widely publicized and encourage the public to identify sources or areas of illicit
disposal/dumping. Spill response responsibilities need to be clear. Which agencies
will respond within different jurisdictions? How will public complaints be handled?
Who will respond? Is there feedback to the caller? What will the Regional Board be
informed of?.
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~,.~,,
4. Alternative Disposal

We all don’t want HHW and other materials in the storm drainage systems or waters
of the state. Where then shall all the residents dispose of materials properly and why?

5. Reporting/Public Education

The Permittees cannot necessarily have an inspector at every sa, eet of every day. By
educating the public at large of what to look for and why it’s wrong will hzlp the
Permittees be more efficient and effective at finding and stopping illicit activities.
And this will also help to teach residents to change their own practices if they are
currently negative.

6. Enforcement Procedures

Enforcement procedures should be consistent area-wide. What will the permitte~
levels of enforcement be? WARNING->NOV->2NOV-~FINE-~JAIL-,,~...
What if it’s a small spill versus a large spill?

7. Coordination with non-storm water permits/other agencies

The storm water .program seeks to eliminate or reduce pollutant entries to the storm
drainage system. This will involve coordination among other agencies which may
have an impact on storm water quality, either positively or negatively.

The following are definitions which staff proposes to use as references to the permit
requi~ments.

"Hazardous Substance" for the purpose of this permit, unless indicated otherwise,
refers to any substance designated under 40 CFR part 116 pursuant to section 311 of
the CWA.

"Illicit connection" means any man-made conveyance connecting a potential
permitted non-storm water discharge directly/or indirectly to a municipal separate
storm sewer system.

"Illicit discharge" means any discharge to a municipal separate storm drainage system
that is not composed entirely of storm water except discharges pursuant to a NPDES
permit and non-storm water discharges identified by and in compliance with special
conditions in the Permittees’ non-storm water discharge list only upon approval of the
Executive Officer.

2
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"Illicit Disposal" for the purpose of this permit, unless indicated otherwise, refers to
any disposal practices which occur without a permit and/or which violate the intent
the storm water program and/or law.

"Illicit Dumping" same as above.

1. ILLICIT DISCHARGES

A. Illicit Connections
i. System Survey
2. System Inspections
3. Public Reports

B. Recording System
C. Public Outreach
D. System Surveillance
E. Spill Response
F. Complaint Response
G. Coordination of Alternative Disposal
H. Reporting
I. Enforcement
J. Coordination With State Non-stormwater Permits
K. Identification of Permissible/Permittable Discharge~

~ L. Appropriate Management Practices
~’~ 2. FOLLOW-UP FROM PREVIOUS and APRIL 3, 1995 MEETINGS

A.    Problems/Pollutants of Concern by Watershed Management Area Waters
(At the April 3, 1995 meeting the issue of problems within watershed management are~ were
discussed. As promised, Board staff is developing a listing of problemt/pollutant~ of
by watershed management area.)

B. Definition~
(The issue of definitions wa~ also raised. A first draft of potential definitions wa~ handed out
at the last meeting for review.)
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~
I. PROGRAM MANAGEMENT

A. PROGRAM s’rRuc’rulu~ O

The County of Los Angeles is designated as the Principal Permittee. The other
gagencies are designated as Co-Permittees. The following are conditions that

establish the responsibilities of all Permit~es.

1. RESPONSIBILITIES OF PRIN~PAL PERM~

Anticipated duties of the Principal Permittee include:

¯ Being the coordinators of permit activities ~d chairing the area-wide
Executive AdvisoW Corranittee and the Watershed Management

Providing the resources for development of the stormwater
management plans;

¯ Providing technical and administrative support for both the Executive
Advisory and lVlanagement Committees;

¯ Implementing the monitming program;

¯ Providing the resources necessary for developing annual reports
including evaluating monitoring program data and BMP effectiveness;

¯ Complying with all the respotm’bilities of a C.o-Permittee as outlined
below.

RESPONSIBILITIES OF ALL CO.PERMITrEES

Each Co-Permittee is designated a number of duties under the proposed
stormwater management plan:

¯ Participate in the development of the stormwater management plan;

¯ Implement. the stormwater management plan within their jurisdictional
boundaries and the storm drains they own and operate;

¯ Provide information needed by the Principal Perrnittee on program
implementation for development of the annual reports.

The area under the Permit will be subdivided into the six watersheds tributary
to the following waterbodies: Santa Monica Bay, which is further divided into
a) Malibu Creek and Other Rural Areas, and b) Ballona Creek and Other
Urban Areas; Los Angeles River; San Gabriel River;
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Acting as liaison between all Permittees and the Regional Board on
Permit issues as well as mediating confiic~ among the Permittees.
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4.WATERSHED MANAGEMENT COMMYrlg~

A management committee within the watershed will be comprised of the
County of Los Angeles, as Chair, and one representative from each of the Co-
Permittees in the watershed. The committee shall be responsible for:.

a. Establishing goals and objectives for the watershed;

b. Preparing the stormwater management Plan for the watershed (1"his
includes the development of all chapter components of the Plan);

Assessing the effectiveness of the Plan and making appropriate

d. Preparing the semi-annual progress reports and annual Permit reports
on Permit activities within the watershed for submittal to the Regional
Board (For the annual Permit report, a draft will be circulated to each
Co-Pcrmittee and the Executive Advisory Committee for its review and
commenL Final copies of reports shall be forwarded to the Executive
Advi~ry Committee through which a compilation from all six
watersheds shall be submitted to the Regiomd Board);

e. Enhancing the implementation of the storm water management plan
within the Malibu Creek and Other Rural Areas watershed.

$. SUBCOMMrn~Ks

Subcommittees will be established where needed as determined by the
Management Committee and/or the Exeo.rtive Advisory Committee. The
Subcommittees would he focused on spe~fic program m’eas and ~la provide
more spe~fic oversight on the development, implementation, and evaluation
of sele~ed program areas. These subcommittees shall be ~heduled to meet
on a routine b~i~.

INSTITUTIONAL ARRANGEMEN’I~

Management of the stormwater program r~quires the collective effort~ and the
cooperation of all Permittees. No Permittee has the ability and the legal authority
to assume the responsibility of all activities of this Pern~t. Therefore, agreements
will need to be formally developed amongst the Perndttees to insure proper
implementation of the Permit requirements.
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PROGRAM PARTICIPANT ARRANGEMENTS

As the Principle Permittee, the County of Los Angeles will be designated as
the lead agency for coordination of Permit activities and therefore shall chair
the executive committee and the management committee meetings as they are
scheduled. The lead agency is responsible for coordination of the Permit but
is not responsible for the adequacy or inadequacy of any individual
Permittee’s program. All other entities are Co-Permittees and will be
responsible for the Permit compliance of their own agency’s program. An
implementation agreement will be drafted formally detailing the.~ ,i~0~. ~responsibilities of the Principal Permittee and the Co-Permittees. The

agreement would also address the funding of various watershed-wide activities
such as plan development, annual evaluation and reporting, and monitoring.
Execution of the agreement by all Permittees is tm-geted for December 1995.

AREA.WIDE INTERAGENCVi

As the Plan for each watershed is more fully developed, the Watershed
Management Committee will coordinate with special agencies and districts
that also regulate and/or perform activities addressed under different
elements of the Plan. This coordination will attempt to ensure that their
functions and the Plan are compatible. A few of these agencies include:

Coanty Hazatat

¯ Any overlap of waste regulations, Household hazardous waste
programs and or Industrial inspections shall be recognized and
addressed, by all entities that fall under this Permit, in reference to the
watershed program.

Connty Health

¯ Inspections of restaurants and other food bane[ring establishments shall
be coordinated with the Permittees.

Local Transportation/Cengestioa Management

¯ Local municipalities have limited authori~ over motor vehicle usage
and regional transportation planning. Where feasible, pl_an
~ment and implementation wi_ll__b_e_coordinated with local
trans~-i-~tion ~gencies.
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Counlg,’ (Regiomd) Pud~

¯ Land.~.ape maintenance activities at public-owned parks
reviewed as part of additional plan development to ensure the use of
proper management measures.

Mosquito Abatement

¯ ~oordination with the Count~ Agricultural ~ommissions wt’ll be done
for mosquito abatement programs to 8void 8dversc
qualiQ, of stormwater/ufoan mnofL

Water Districts

¯ Activities with regards to the Water Districts activities will be reviewed
and, when feasible, comply with the w~tenhed program regulafiom
and rcquken~nts, p____

Other entities, both private and public which have major land holdings and/or
authorities that impact the qua]Jt~ of stormwater/m’ban runoff should be
irfidated to panidpat¢ actively in the proBram.                                  ~,~

 .ch wil, need ,o de,+lop ,he insti,.+o.+’ + ewo,k ,o .++,+. U
. ~ operation, maintenance, construction, redevelopment, and other activities

\+, ~++_~+~.++ Pl++np. and P,b,� O~edT,eatmen, Wor~s<PO~Vs). ~ese ~+ me.+es Uq.~+’,+ ~.+,..~< ,~÷" will need to                  .participate m" the planning and implementmtion of relevant plan
,~,-_ >~ _,, pro~ralll arP.,a~

FISC4L RESOURCES

As each of the Plan chapters are completed, each Permittee will develop a budget
/ for implementing that portion of the Plan. A complete budget for the Plan will be U~ produced upon completion of development for all P|an December~components

1996. The budget will provide information such as funding sources, sta~ resources,
contract services, and cost sharing oJ’rangements.

U
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~
1. ,~.~o~1D£

In implementing the Plan, the Permittees may elect the jointly fund a single
program for certain BMPs, such as Public F_.,ducation, that are area wide in

/~,~ nature. Funding agreements including budgets and cost would beper
developed.

2. CITY-SPECIFIC

Each Permittee will develop a budget detailing the ~ost of implementing Plan
activities within its jurisdiction. Special funding in the form of grants,

¯      donations, or other forms of �ontribution should aL~o be aedvely pursued to
’~.. , assist in funding special studies and/or BMPs.

D. LEGAL AL~THORITY

Each Permittee is responsible for implementing the Plan within its jurisdictional
boundaries and therefore must acquire all needed lega.l authority. Each Permittee,
being separate legal entities, are to have adopted as required by the existing Permh,
ordinances that will provide them with the adequate legal authority to develop,
administer, implement, and enforce storm water/urban runoff management programs
within their own jurisdiction. The ordinance must provide for its enforcement and

~ "° K at a minimum specify that violators may be subject to penalties including, but are not
~. \’~.~. limited to, fines and termination of the activi~ causing the violaUon. A                                           plan for,.~ .~’~’~ ~.idenfif~n~ any additional legal authorities needed b the Permittees ~ be~mcluclecl,- ~. ~7,.÷~ ~. ~ _ Y

....,,.~"\~,~. et’in the completed Plan for tl~e Malibu Creek and Other Rural Areas water~hed by
~’~_~.~ December 1995 Upon c~mpletion of development of the Stormwn~er Management

Plan, enforcing ~.x~mpliance with the Plan will be the responsibility of the Regional
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3.0

PROGRAM MANAGEMENT

&l PROGRAM STRU~ AND ORGANIZATION

3.1.1 Administr~tive Organl~tiom

The RCFC&WCD is designated as the Principal Permittee in the Santa Aria Permit. The

of Riverside and the following cities are Co-Perrnittees in the Santa Aria Permit:County

¯ Beaumont ¯ Calimesa
¯ Canyon Lake ¯ Corona
¯ Hemet ¯ Lake Elsinore
¯ Morena Valley ¯ Norco
¯ Perris ¯ Riverside
¯ San Jacinto

A list of Permittee contacts for the municipal stormwater NPDES program is provided in
Appendix C.

The RCFC&WCD and the Co-Permittees are co-applicants for this Permit Application.

Copies of letters of intent to participate in the Riverside County municipal stormwater
NPDES program are included in Appendix D.

The relationship between the Principal Permittee and the Co-Permittees and the committees
is depicted in the organization chart, which is included as Figure 3-1. To facilitate

coordination of the Riverside County stormwater compliance activities, the Santa Margarita
Advisory Comr~ttee has been combined with the Santa Aria Advisory Committee and sub-
committees.

The responsibilities of the Principal Permittee and the Co-Permittees are defined in the

Santa Ana Permit and the Implementation Agreement. The responsibilities of the Principal
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Permittee are:

¯ coordinate compliance activities with the Co-Permittees;

¯ prepare operating budgets for the RCFC&WCD activities; "r

¯ prepare plans for and monitor the implementation prognum;

¯ coordinate and submit reports to the Santa Aria RWQCB;

¯ conduct inspections of the RCFC&WCD’s storm drain ~y~tem; 2¯ conduct the stormwater monitoring program; and

¯ conduct the public education program.

The respons~ilities of the Co-Permitte~ are:

¯ develop site-specific compliance requirements;

¯ perform compliance monitoring and inspections;

¯ submit storm drain maps and compliance reports;

¯ exercise enforcement authority for achieving compliance;

¯ review and implement stormwater management programs;
~,~

¯ prepare individual budget or report on its stormwater program compliance
activities; and

¯ prepare an internal implementation plan and schedule for site specific BMPs.
~,~

3.1.2 Committee~

guiding the direction of the Riverside County Stormwater/Cleanwater Program,Toassistin
two committees were established, the Advisory Committee and the Construction and New

Stormwater Sub-Committee, will be formed in 1995 to assist the Advisory Committee.
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II. RESPONSIBILITIES OF THE ~’~u~MITTEES

The Co-Permittees shall be responsible to manage the program within their
respective jurisdictions, including:

1.    Conduct inspections/surveillance for illegal discharges to the storm drain
facilities within their jurisdiction as noted in Section IV of this Ordm’.

2. Conduct and coordi~ale w-~h the Principal Permittee any sarveys and
characlerizations needed to identify pollutant sources and dral .~g~ areas

3. Review, comment and approve management programs, monitoring programs
(not stormwater r~mpling), implementation plans and other e|em~nts of the
overall program.

4. Implement management programs, monitoring programs (not stormwater
sampling) implementation plans and other elements of the overall program
within each respective jurisdiction as required by this Order.

5. Submit storm drain facility system maps with periodic revisions as necessary
to the Principal Permittee.

6. Prepare and submit all reports and other information to the Principal
Permittee in a timely manner with sufficient time for the group report to be
submitted, in accordance with Section IX, to the Executive Officer.

7. Adopt resolutions and ordinances establish controlsnecos.~ary tO legal
required for direction of staff or m enable enforcement action to prevent or
prosecute stormwater pollution violatim~s.

8.    Pursue enforcement actions as necessary to ensure compliance with the
stormwater management programs and the implementation plans.

9. Respond to or arrange for a response to emergency situation(s) such as
accidental spills, illegal discharges, illicit connections, etc. to prevent or reduce
the discharge of pollutants to the storm drain facilities and waters of the
United States.

Ill. RESPONSIBILITIFS OF THF

I. The RW(X:B shall review and provide written comments on reports, plans
and other submittals within 60 days. Failure of the RWQCB to provide
written comments within this time period will constitute approval.
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PART i.                                 V

DISCHARGES AUTHORIZED UNDER THIS PERMIT

A. ~.grJi3J£.~,a, This permit covers all areas located within the political boundary of
Sarasota County and the portion of the Town of Longboat Key within Manatee County
served by municipal separate storm sewer systems owned or operated by the
permittees identified in Part I.C.

_Authorized Discharges. Except for discharges prohibited under Pan I.D., thi~
permit authorizes all existing or new storm water point source discharges to waters of
the United States from those portions of the Municipal Separate Storm Sewer System
(MS4) owned or operated by the permittecs.

The following entities are permittees subject to the vonditions of this permit:

o Sarasota County o Town of Longboat Key* ¯ ..,~

o City of North Port o City of Sarasota

o City of Venice o Florida Department of Transportation,
District One

Permit co~rage i~cludes tht entire Town of Longboa~ gty
which is located i~ both Sargsota and Mon~te Counts

References to "permittee" in this permit i~lude$ ez:h of the entities above.

1. Each pe~mittee is individua|ly~re~ponsible for:.

a. Compliance with permit conditions relating to discharges from portions
of the MS4 where they are the operator;

b. Storm water management program implementation on portions of the
MS4 where they are the operator;

c. Where permit conditions are established for specific portions of the ,
MS4, the portal,tee need only comply with the permit conditions
relating to those portions of the MS4 for which they are the operator;
and

d. A plan of action to assume responsibility for implementation of storm
water management and monitoring programs on their portions of the
MS4 should inter-jurisdictional agreements allocating responsibility
b~tween permittees be dissolved or in default. (See Part II.G.3., page
20_ of this permit also.)

Sarasota County & Co.appl~cantf PART ! - Page 1
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2. Each permittee is join~y mspomible for:

a. Submission of annual reporting requirements as specified in
Part V.C. (ANNUAL REPORT), page ~9;

~l) b. Collection of monitoring data as required by par~ V.B., page
: according to such agreements as may be established between permittees;

: c. Insuring implementation of system-wide management program elements,

i
including any system-wide public education efforts.

3. _Specific permittees are jointly liable for permit compliance on portions of the
MS4:

a. Where operational or storm water management program implementation
authority over portions of the MS,; has been transferred from one
permittee to another in accordance with legally binding interagency or
inter-jurisdictional agreements, both the owner and operator are jointly
responsible for permit compliance on those portions of the MS4, unless
specific responsibility provisions have been otherwise outlined in said
agreements.

D. Limitations on Coverage. Section 4432(p)(3)(B)(ii) of the Clean Water Act
specifically requires EPA to include within this permit an effective prohibition on non-
storm water entering the MS4. The following discharges are not authorized by this
permit:

1. Non-storm Water: discharges of non-storm water, except where such
discharges are:

a. in compliance with a separate NPDES permit (or the discharger has
applied for such permit); or

b. identified by and in compliance with Part fI.A.7.a., page ~ of this
permit..

2. Spills: discharges of material resulting from a spill, except where such
discharges are:

a. the result of an Act of God where reasonable and prudent measures
have been taken to minimize the impact of the discharge; or

b. an emergency discharge required to prevent imminent threat to human
health or prevent severe property damage, provided reasonable and
prudent measures have been taken to minimize the impact of the
discharge.

~" ¯ Sarasota County & Co.applicants PART i - Page 2

R0029181



3.2 IMPLEMENTATION AGREEMENT

On November 19, 1991 the RCFC&WCD, the County, and the cities of Beaumont, Corona,
Hemet, Lake Elsinore, Moreno Valley, Norco, Perris, Riverside, and San Jacinto entered
into a NPDES Stormwater Discharge Permit Implementation Agreement (Implementation
Agreement). In an amendment dated January 12, 1993, the �ities of Calimesa and Canyon
Lake also became parties to the Implementation Agreement. This Implementation
Agreement resulted from a cooperative effort which began in 1990 between the
RCFC&WCD, the County, and the cities to establish a coordinated and cost-effective means
to comply with the municipal stormwater NPDES permit program.

The purposes of the Implementation Agreement are to:

¯ develop an integrated stormwater discharge management program designed
to improve water quality in the County and in the region;

¯ establish a cooperative and coordinated municipal stormwater NPDES r’~
compliance program; ~,~

¯ identify the responsibilities of the Principal Permittee and the Co-Permittees;

U
¯ establish funding responsibilities and a mechanism for the cost-sharing ofncounty-wide compliance activities, including:

U
- developing a stormwater management plan (DAMP);
- implementing stormwater management programs;
- stormwater monitoring;
- administering the program; and
- paying the annual municipal stormwater NPDES permit renewal fees.

The Implementation Agreement was developed with the full participation of the Permittees.
The term of the Implementation Agreement is "indefinite or as long as required for.
compliance with the CWA." However, it will be necessary to revise the agreement following
adoption of the new permit. A copy of the Implementation Agreement is included asr-----~ -
Appendix E.
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CHAPTER 10

Governmental Strategies
for Qrban Runoff

he first pan of this manual Establishing Runoff
discusses urban runo~ ~anagement Strategies

management problems caused by
changes in land use. Problems include Program Go~l~
changes in hydrology, ~osion and The goals of a runoff management ~

be established when the program is initil~l.sedimentation processes, and the nature
Until recently, this was easy since programs

and amount of materials that runoff tally dealt only with runoff �luantity problems.
Since the traditional focus has been offpicks up from the land surface and runoff away from improved property as quickly as

conveys downstream. State and local possible, runoff’ management has been ft, feffed to
as "drainage." The increasing awareness of runoffgovernments have implemented a quality problems by citizens and elected officials

variety of programs to address these and Clean Water Act requirements has
state and local governments to broaden runoffproblems. Programs have traditionally goals. Today, program goals should include quan-

focused on preventing or minimizing tity, quality, erosion prevention a~d sediment

flooding to protect homes, buildings, control, good aesthetic values, runoff reuse, and
open space/recreation.

property, and lives of citizens. Even the goals of runoff quantity
Consequently, drainage ordinances and ment are changing. This broadening includes

control of both peak discharge rate and volume,programs have been established just especially in closed basins and for discharles to
about everywhere, estuaries. Peak discharge control, which limits

postdevelol:)ment discharges to predevelopment
Part II covers institutional approaches to pre- levels, is evolving from control of a single design

vent, mitisate, or correct runoff problems. No storm to several design storms. To prevent stream
sinsle solution or institutional framework is mc- channel erosion, controlling lhe peak discharle

1 ommended to solve runoff problems around the from a two.year, 24.hour design storm is becom.
country. Flexibility is needed to establish o~ ratine ing more common, along with controllir~ the
rxograms, based on the area’s existing legal no. peak discha~3e for flood control purposes, usually
thorities and institutional framework. However, a I0-, 25-, or 100-year design storm. Some runoff
no ma~ter what a st-re or local go, Rrnmem management entities, such astheguwanneeRiver
chooses to implement, it should consider certain Water Management District and the Florida De.
issues or program components. As runoff manage- partment of Transportation, are requirin8 conuol
ment program objectives am broade~,d beyond of the critical storm. This storm creates the bil~estthe traditional draina~e focus to encoml~, water

difference between predevelopment and post.
quality protection, runoff Ruse, Ind open develoDment peak discha~e rates and/or volume.
koace/recreation, existing programs must e~ve Analysis of desi8n storms--ranging from a one.
and becomemorecompr~her~ve, year. one-hour storm to a 100-year, 24-hour

~1~
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design storm.--is m:luired to determine the criti- rives. To improve pollutant removal,
cal storm, pono~ must be changed to increase midence

Another consideration of a runoff manage- time and minimize d’~ort-cifcuitin|, a,d ~hlilow
ment program b whether it minimizes runoff littoralzonesplantedwithappropriatemlt~Wt.I-
problems from new development, ~ runoff’ land plants. Dry detention, used widely ~, ~
problems caused by existing development and control, provides liffie pollu’Jnt removal ~
land uses, or both. While most pro~rems address because of its short detention lime, ~ dis-
both goals, priority and allocation of resouft:e de- cha~e control, and paved charmel$. I~ ~ kl-
cisions must be mad¢ to address each Woblem. cations, cpdes require that street cu.rbl ~ "r

be used ~vi~h storm lewers to elimin~ ~ /.The program’s philosophy is determined by
po~ing, even for short time pedodl. MII -which goals it addresses and in what priority. The
isles are eliminating this requireme~two basic philo~phies of runoff management are
infiltration, decr~ll~e runoff volume,prevention and cure. Preventing runoff problems pollutant removal. Localities are pmmmlI therather than trying to cure them is easier, less ex-
use of roadside vegetated iwales, ~ i~pensive, and more effective. Unfortunately, runoff low-medium density residentialfrequently is the "orphan infrastructure," and few

resourc~ are devoted to runoff mana~,nent until Another consideration is how nmol’t::ll~m~
some type of crisis--usually floodin~ with prop Me combined and integrated into a ~
erty damage and even injury or death.--occurs. Increasin$ emphasis is bean8 placed on I~ ~
Even then, these problems often are corrected ment train" concept, in which several ~ of
with Quick fixes that may actually contribute to or runoff controls am used to~ether and ~
worsen problems downstream. As a result, local into a comprehensive management system. ~ is
governments and other providers are spending eN:)ecialiy true when a project uses a w~ dllln-
most of their efforts curing rather than preventing, tion pond as the primary control but Womotls il
Chapters 1 I, 1.3, 15, and 16 discuss aspecl~ of this as a v~sual and recreational amenity. ~o hl~ pro- . ~’
topic in more detail, vent the "t pond from turning in, all ~

iwales rather than storm sowers can be ulld, and
vegetated littoral zones added. Increasin£1y, small I UProgram T~ls off-line depressional storage areas are bet,I inte. .,
grated into site plans, usually as part of I~ site’s

Urban runoffmanasement uses many tools to pre- required open ,l~ce and I,ndscapir~. ~
vent or correct problems. Additionally, its broad- 7, 8, 12, and 14 discuss these topics in mo~ de-

Uenin8 obRctives ire pro~.Jcing new tools and tail.
refinin~ existing ones. The program’s goals play a
maior role in selecting the appropriate tools.

Runoff tools can be sel:~lrated into fwo Program Approaches
Utypes---nonstructural and structural controls.

Runoff management has two primary Nlpmlches:Nonstructural controls help prevent runoff prob-
lems0 while structural controls help mitigate the m The on-site, piecemeal approach;ind
problem~. Until now, most runoff programs have

m The comprehensive waterth~focused on flood control and relied on structural ~ ,
controls. Additionally, several nonstructural con-

P~ogram 8oals determine which approach atrois require changes in proper~p.-e.g., growth
state or local government selects. Seiect~l In ap-management, land use planning, zoning-often a
proach also depends on the types of to~s to becontroversial topic. Nonstructural controls in-
used to prevent or solve runoff problem~ Finally,ctude source controls that limit the types and
selection all,ends on the political will of electedamounts of" pollutants in runoff. Many of these in-
officials and their financial �ommitmer~ to thevolve controllin~ or modif"yini certain aspect~ of"
program. The piecemeal approach, Ihe molt Lhuman behavior such as using fertilizers, pesti,
widely used, is typically preferred when ¯ pro-tides, or household cleaners. These controls, too,

are highly controversial. F¯m

In broadening .runoff management goals, m Is ~ingle.goal oriented, e~peciaNy flit

structural controls often require reconsidering the k:K:uses on flood control; ’
usual B,~P design, less emphasis a~d use of cer- m Is aimed at managing runof/fi.om ~w
rain Practices, and changing preferred attema- development;
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m Is oriented primarily on st~�~wal all ~ took- Runoff programs generally ~ Ihe
public’s hemhJ% safety, and welfare. However, au-

�o~eois; thor~ b eeeded m create, ~ ~d erdm~ m-
I IS l~eVentzble in nature, especially from dinances and ~e~ul¯tlom. Pray¯lions mu~t lie

-, Reprding the impacts of new sociated design �~teria fro’ various ~ ~ ""

development, has limited financial u~es. The s~ate dmuld Ifant i~atutowIIb~ kit
resOUrCes that prevent it from developlrl~ a
runoff wmster plan. ~bcb

The watershed ipproach, whic~ is pining
popularity, is preferred when a program Admin~ra~ion is ¯ major �omponl~ elr I eunol~

m Is multiple-8oal Oriented; pr~ram, with ~ orpni~ational ~ a ~
m Is aimed at curin~ exalt¯n| runoff �onl~dmation. A humid’ of od~er ~ m~l ~--

pmblerm; be arm~,ed. Will the prc~am be ~ of
rule’s environmental or warn’ agencyt16’r~ I~

m Is oriented tow¯~ ulins nom~’uctural a~ency, ~ II~ prod’am be ¯ di~incl ~ ~’
controls; or part of a ~a~.~’ program, luch es ~ and
m Has adequate financial re,urges, floodplain management? What R, latio~hip ~
usually from ¯ dedicated funding iource the ru~ pro~am have to the NPDF~ orlhe m ¯

~uch as a runoff utility, poim ~m:e pm~ram! Locally, will Ibe ~
be a di~n~ entity or part of I>ub4ic ~ or                 "*~!

Many programs around the �ounffy begin streets and drainage! Will its maintenance be Ihe
with a piecemeal ¯pproach and evolve into ¯ wa- responsib~tiw of ¯ runoff utility, Ixlblic wtld~
tershed approach. While reasons for this evo[u- streets and drainage, or parks and ft~:~ationt~ U
tion vary tremendously, it is ohen related to Anoint adman¯stair¯on cor~ideration ore- ncitizen pressure or cha~ges in state or federal stJt-
utory or regulatory requirements, such as

ceres ~he pro~am’s function. W~ll the ~
have separate edministra:ive, I:~nni~ perm~l- Um Increasing a~tention and pressure to ting, en~ine~in~, and operation/mailmen¯rice

reduce the water qu¯lity impacts of runoff grou~? Who will evaluate and monitor Ihe
di~har~es: system’s pe~fomtance? Who will manale ~
m Downstream flooding caused by the financ~ and tepl needs! Who will conduct pub- U
random location of numerous on-site |ic eduK;a~on i:m~rams~
s~tems;

Pllnnlug
m Reducing costs by promoting the use of
nonstructural controls; or Effective nJnoff services and inf~ lhoukl

m Recognizing the relationship be~veen
not be Mphu.am~-often the normal method of

land use changes and s~ormwater problems,
operation, Planning is an essential ~ ele-
ment to maximize cost-effectiveness and

Chapters11,12,13,15, and16 di~cuss these meet ~ats. A runoff ma~er plan ba~d ~n I
community’s land use plan ~hould be develol~

topics in more depth,                         to ~ a long-term map for capital ~
merit a~l ooe~ation/mainlenance need~,
lady when Iddr~sing both ~unofl q~ir~iW and

Common Aspects of quality. "l’y~ically, a runoff plan �ov~l ¯ 20-~lr .
period and is broken down into five-y~.ar ph~es.Runoff Programa Developin~ ¯ plan hel~ determine zhe

Establishing an urban runoff management pro- improvement cost, s, provide~ an inl~,~,nt~

gram typically include~ consider¯n8 and re~olving Khed~4e, and identifie~ fundin~ nee~
a number of needs or proi~ram elements.

C.aplta! [rnprovementl
~ Legal Authorit7 De~iF~ng and constructing runo~

The program must have adequate ~tate and local slot¯Be, and treatment facititie~ is I~l~nli~,
legal authority to accomplish it~ mission and u~e pecially without a long.term I~an. En~ineenr~
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NPDES Perm£t No. 0KS000201 Page 2 of

of 8to~ rater ~nag~nt ~d ~n£torLng pt~o on theLr
~Lons of the ~un~�~ ~rato Sto~ S~r Sygt~ 8h~d
£nter~urisd£ct~onal agre~n~e all~atLng
~t~en ~£tteos ~ dLssolv~ or

2. Pe~A~teeo ~e JoAntly ~8~no~le for N~it ~ulian~ on
~r~ons of the ~un~�~p81 Separate Sto~ Se~r
operational or S~ Wa~er ~nJqmn~
8uthor~t~ over ~r~on8 of the Kun~�~al
S~s~em ~s 8h~red or h~8 ~en tr~nsferr~
8no~he~ ~n 8ccord~ce wL~h ~11F bknd~

n.    ~

The foll~An~ ~oals are eat~lL~h~ for dA~e f~ the ~un~cA~l ~e~rate
S~o~ Sewer

1.    No d£scharge of texaco Ln t~£�

2. No dLsch~rge of ~11ut~nto ~n ~tltLea that
v~ol~on of State Water ~l~ty

3. No d£sch~rge of float~lo debrLm~ o~18~

4. No d~sch~rge of non-sto~ ~ter f~ t~ ~n~�~l oolite 8to~

S. No degradltLon or lo08 of Stlte~enL~lt~ ~nefLcLll uses of

munLc~pal 8epa=a~e s~o~ 8~r (~less
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Permittee

¯ coordinate compliance activhies with the Co-Permh~’es;

¯ prepare operating budgets for the RCFC&WCD activities;

¯ prepare plans for and monitor the implementation progran~

¯ coordinate and submit reports to the Santo Aria

¯ conduct insl~Ons of the RCFC~WCD’s storm drain

¯ conduct the stormwater monitoring program; and

¯ conduct the public education program.

The responsibilities of the Co-Permit~e~ are:

¯ develop she-specific compliance requiren~nr.s; :

¯ perform compliance monitoring and inspections; r’~
¯ submit storm drain maps and compliance reports; ~,~

¯ exercise enforcement authority for achieving compliance;

¯ review and implement storrnwater management programs;
r~

.    prepare individual budget or report on i~ stormwater program compliance ~,~
activi~es; and

¯ prepare an internal implementation plan and schedule for site specific BMPs.

3.1.2 Commlttee~

To assist in guiding the direction of the Riverside County Storrnwater/Cleanwater Program,
two committees were established, the Advisory Committee and the Construction and New
Development Sub-Committee. A third committee, the Industrial and Commercial
Stormwater Sub-Committee. will be formed in 1995 to assist the Advisory Committee.
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3.1.2.1 Advisory Cammi~

The purpose of the Advisoff Committee is to assist the Principal Permittee in interpreting
the requirements of the Santa Aria Permit and planning the implementation of the BMPs
outlined in the Santa Aria Regional DAMP. This committee includes representatives of
each of the Co-Permittees and meets several times annually on an ad-hoc basis. The

~ons of this committee are based on a consensus of the participating representatives.

3.1.2.2 Construetkm amd New Develonment Sub-Committee

The Construction and New Development Sub-Committee assisted the Advi~ry Committee 9
in developing BMPs intended to reduce pollutants in storrnwater discharge from new
development. The sub-committee included representatives from the Co-Permittees, the
RCFC&WCD, the RW(~I~, and the development community. In addition, the meetings
were informally open to participation by various interest groups which may be affected by"

the construction and new development requirements. Several industry representatives were
invited to make presentations on issues affecting their operations. It was determined that " -’~
the recommended BMPs for new development should be incorporated into the Santa Aria
Regional DAMP as a ~upplemenL The Construction and New Development Sub-
Committee has completed its task and was disbanded in December 1994.

~m~

Industrii| snd C_.ommerc|s| Stormw~ter Sub.Committee

An Industrial and Cornmer~al Stormwater Sub-Committee will be formed in 1995.             ~m~
Members of this sub-committee will be representatives of the Permittees, local regulatory
agencies or distrias, and /~e indusu’ial and commercial sector. The Industrial and
Commercial Sub-Committee will assist the Advisory Committee in establishing priorities and
providing guidance for the indus~al and commercial facility inspection programs that will
be developed and implemented by the Co-Permittees. This sub-committee and the Public
Education Coordinator for the Stormwater/Cleanwater Protection Program will work
together to develop the "clean business" incentive program.
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3.1.2.1 Advisory (:ommittee

The purpose of the Advisory Committee is to assis~ the Principal Permittee in interpreting
the requirements of the Santa Aria Permit and planning the implementation of the BMPs
outlined in the Santa Aria Regional" DAMP. This committee indudes representatives of
each of the Co-Permittees and meets several times annually on ~n ad-hoc basis. The
decisions of this committee are based on a consensus of the participating representatives.

3.1.2.~ Construction and New Develooment Sub-Com~

The Construction a~d New Development Sub-Committee assisted the Advisory Committee
in developing BMPs intended to reduce pollutants in stornnvater discharge from new
development. The sub-committee included representatives from the Co-Permittees, the
RCFC.4kWCD, the RWQCBs, and the development community. In addition, the meetings
were informally open to participation by various interest groups which may be affected by
the construction and new development requirements. Several industry representatives were
invited to make presentations on issues affecting their operations. It was determined that
the recommended BMPs for new development should be incorporated into the Santa Aria
Regional DAMP as a supplement. The Construction and New Development Sub-
Committee has completed its task and was disbanded in December 1994.

~--~.-’1~.3 and Commercial Stounwater Sub.~ommitteeIndustrial

An Industrial and Commercial Stormwater Sub~omminee will be formed in 1995.
Members of this sub-committee will be representatives of the Permittees. local regulatory
agencies or districts, and the industrial and commercial sector. The Industrial and

Commercial Sub-Committee will assist the Advisory Committee in establishing priorities and
providing guidance for the industrial and commercial facility inspection programs that will
be developed and implemented by the Co-Permittees. This sub-committee and the Public
Education Coordinator for the Stormwater/Cleanwater Protection Program will work
together to develop the "clean business" incentive program.
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, 11/3~/199,:1 .13:24 Sle2863996

Mem~ of U~ers~
To Coor~nste Indu~sl~u~ Sto~ Water P~H~on C~U~

Conducted by ~e Named: Co~w Ur~n Runoff ~esn Water
Califo~a ROg~I Water ~liW

San Fr~ ~y

BACKGROUND AND PURPOSE

This memorandum of understanding (MOU) is entered imo between the Alameda
2County Urban Runoff Clean Water Program (ACURCWP) end the Sen Francisco Bay

Regional Water Quality Control Bo~rd (Rogionel Board) staff to define their mutual
roles and responsibilities in implementing industrial/business storm wltlr pollution
control activities. There ere parallel and overlapping responsibilities glaced on both
agencies in regulating storm water discharges from business end indus~y. This
MOU addresses the need to describe the working relationship between the ~’-~
ACURCWP’s and Regional Board staff’s programs for the mutual benefit of the two ~-. --
programs end for the benefit of the industrial/business facilities being regulated. .’

The benefits to the ACURCWP member agencies end to the Regions! Board staff
include sh~ring information, coordinating the implementation of the
industrial/business storm water program so that the limited resources available to
both groups are used effectively, end communicating a clear end consistent
message to industry/business about what the expectations end roquirmnents ere of
both programs.

The following describes the basis for the Regional Board’s involvement in regulating
the d;scherga of pollutants in storm water from industrial/business raciSt/el.

1. EPA’s storm water regulations define storm water associated with industrial
activity to include storm water from specific categories of indusUiel facilities
which are required tO obtain industrial storm water NPDES permit coverage.

2, The Regional Water Quality Control Boards and the State Water Resources
Control Board (SWRCB) of the State of California ere authorized by EPA to
issue general or individue~ NPDES permits to regulate industr~l storm water
discharges as well as other types of discharges,                                          r’~

:3. The California State water Resources Control Board [SWRCB| adopted e
General Industrial Storm Water NPDES permit on November 19. 1991 which
provides ¯ mechanism for industries subject to the EPA regulations to obtain ~"--’--
N~DES permit coverage and as pert of the NPDES permit these facilities ere ’
required to do the following:

¯ Eliminate non-storm water discharges (including illicit
connections) to storm water systems;

¯ Develop and implement a storm wster pollution I~’evantion
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, 11/30/1994 13:24 5102863986 RMGC8 ~ /DO~ P/~E 83

*" Develop tns~ction
prellmi~, papal ~Ms ~ ~ 1992-93 (J~y 1 - J~ 30) ~ ~ly in
FY 1983-84; g

. * Develop BMP guideline ~ a~eble Information a~ ~f~
developed
lgencies

e De,lop e~ dis~ib~e ~d~l m~teriel ebO~ ~rget
i~ustrial~ss gr~ ~ m~ci~li~es a~ to t~ target grips.

2.    UND~STANDINGS

A. The Regional Board staff will be the lead regulatory contact in controlfir~ the
quality of storm water runoff from POTWs. municipal landfills, existing
individual NPDES-permitted facilities, state end federal facilities end from any
other industrial dlschar.i~s wh;ch it so chooses. For purposes of this
agreement the lead regulatory contact means the public agency which will
have the primary role in inspecting, �ommunicst;n0, and enforcing storm
water pollution prevention requirements as described either in the Storm

~’- Water Management Plan for ACURCWP member agencies or as described in

I
available agreements, procedures, end guidance for the Regional Board staff.

;
’ B. The ACURCWP member agencies will be the lead regulatory contact for
i other business end industrial facilities which it has assigned e high priority
! for regulating as determined on an annual basis by each of the responsible

ACURCWP member agencies end as reported to the Regional Board staff.

C. The Regional Board staff and the ACURCWP member agencies will share
informst;on when requested as folows:

1. The Regional Board staff will supply public information on
Notifications of Intent that have been filed, storm water pollution
prevention plans received, monitoring results submitted, inspections it
has conducted, and any other public information it has that the
ACURCWP member agencies reQueSt for the specific purpose of
implementinG its storm water program.

2. The ACURCWP member agencies will supply public information on
industrial storm water NPDE$ permitted facilities it is acting as the
lead regulatory contact for which is requested by the Regional Board
staff for the specific purpose of implementing its storm water
proeram.
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D. During ACURCWP mem~r ~e~ies’ �~e~t m~icip~! NPDES ~rmit ~riod
(until October 16, 1996), ~ Regi~l ~rd staff s~ the ACURCWP
member agencies will f~us their rose,cos ~ requiring that i~u~r~l
businesses implement ~st Ms~Oo~nt ~�~ces (BMPs) to reduce
poJJ~onts to ~e maximum e~ent prscbce~e ond ~ effoc~voJy olim~b~
illicit discharges. T~ 8MPs which will ~ Implemented will i~ludo
developed by the Sto~w8ter O~l;ty Task F~CO in t~ BMP H~bO~
Other lists of BMPS proposed by i~ry, Wo~sed by oiler t~
Board ~aff or ~e ACURCWP member ~e~oS which ore occopts~ to

E. The Reo;onof Board staff 8~ t~ ACUR~P mem~r J0o~ies o0mo to
em~ssize effo~ to ~tlfy o~ ~ote ~ ~ners and o~rat~e of
industries 8nd businesses es t~ ~8~ mona of ~oinni~ tO
red~ctio~ in pollutants in storm water ~off. Where inf~mlti~
requirements of the storm water pr~ram ~s ~en provided and
failed to result in ~e reduction of ~l~ent discharges or t~ acti~ties being
conducted require an immediate or m~e scti~ response, the lead regulatory
contact will take appropriate enforce~ actions. The enforcement
procedures contained in the ACURCW~s O~o~r 1991 (~r as amended)
"Minimum Pr~edures, Oual;ficati~s, ~ Standards for Cond~ing
Industrial Inspections for the Alameda Co~ Urban Runoff Clean
Program" will be used by the ACURCWP mem~ s~enc;es e~
~edures ~re acceptable t~ the Reg~ B~rd staff.

F. The Re~;onal Board staff and t~ ACUR~ member age~ies agre~ to
coordinate enforcement activities so as to maximize the use of e~sting
resources and minimize the �~nce for regulatory overlap. To achieve this
coordination the lead regulatory �onta~ will conduct the enforcement
activity. Nonetheless, either agency can req~st that the other take over the
lead enforcement If more effective a~ expeditious enforcement is likely to
result. These requests m~y be rejected by the agency being reRuested to
take over the lead enforcement.

G. The Regional Board staff end t~ ACURCWP member agencies agree
this agreement will be effective when sig~d by representatives from the
Regional Board ~nd the ACURCWP. The agreement is expected to
amended and revised es the relations~p ~tween the Regio~l Board
and the ACURCWP becomes ~er def~d t~ough actual ex~rience
imple~enTing this ~w program.

T~e Regional Board s~aff agrees to explore the possibility of reimbursing
ACURC~P member ~gencies under the following �ondition:

1. The ACURCWP member agency has an industrial end business
regulatory program acceptable to the Regional Board staff.

EOA, Inc.
Page 4 of B
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2.    T~ o~iviti~s being conducted by the ACURCWP member
supplant industrial storm water NPDES ~rmit Ictivitie~ w~h
RegiO~l Board staff w~ld ot~rwise ~ve to

member ~ge~cies ,O~ee to �ontinu~ to ~i~tI. T~ ACUR~P
~come informed abo~ their respo~ibilities for obtaining i~ustr~l
water NPDES ~rmit coverage.

J. T~ ACURCWP member agencies sores to work with i~ere~ed
storm water dischargers to �o,dinars poll~ent m~itori~ of st~ water
r~off from their I~ustriel facilities with ~e ACUR~P,

The Chairperson of the ACURCWP Is authorized by the unanimous vote of ell the
representatives or alternates present at the June 23, 1992 Management Committee
meeting to sign this MOU on their behalf.

APPROVED AS TO FORM:

Alame~le County Counsel

St~en R. Ritchie, Executive Officer
Sen Francisco Bey Regional Water
Quality Control Board

Date "     "

Page 5 of 8                             EOA. Inc.
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3.3 INTERAGENCY AGREEMEN’rS

3.3.1 Hazardous Materials Emergency Response

The County’s Fire Depanmem staffs and maintains a Hazardous Materials Emergency

Response Team. To help ensure the existence and level of activity of this team and to meet
the requirements of the municipal stormwater NPDES permits, the RCFC~WC33 has
entered into an agreement with the County whereby the RCFC~cWCD contributes to the
funding of the County Fire Department’s Hazardous Materials Emergency Response Team.
The RCFC~WCD contributes $450,000 each year (subjea to an escalation clause) toward
salaries, equipment, and maintenance of the County’s Hazardous Materials l:mergency
Response Team. In .lanuary of each year, the County submits a report to the
on the activities, responses, and cases performed or conduc;ed during the preceding year.
The report contains a narrative description ofth~ team, its operations, and any major spills.
The report also includes categorical information regarding responses inside and outside the

RCFC&WCD’s jurisdiction, traffic-related responses, construction-related responses, drug
enforcement responses, etc. A current budget and revenue sources for the Hazardous
Materials Emergency Response Team is also provided in the report. A copy of this
agreement is included as Appendix F.

3.3.2 Household Hazardous Waste Collection Program

To increase household hazardous waste collection program activities within the County and
to meet the requirements of the municipal stormwater NPDES permits, the RCFC~WCD
has entered into an agreement with the County’s Department of Environmental Health,
whereby the RCFC&WCD contributes to the funding of the County’s household hazardous
waste colleclion program. The RCFC&WCD contributes $450,000 each year (subjec~ to an
escalation clause) toward salaries, equipment, waste disposal, and maintenance of the
County’s household hazardous waste collection program. The remaining operating funds

(approximately $900,000) are provided from tipping fees collec~ed by the Waste Resources
Management District. Under the agreement the County conducts up to 15 regularly
scheduled household hazardous waste collection evems during each year, and each collec~ion
event must include two Saturdays. Each month, the County must advertise the annual

schedule for the household hazardous waste collection evems in a local newspaper. In
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January of each year, the County submits a report to the RCFC&WCD on the prior year’s "!’7"
program. The report contains a narrative summary of the household hazardous waste V
collection program and the collection events. The report also includes information
regarding materials collected, waste disposal cost, labor cost, materials cost, and a current
budget and revenue sources for the program. A copy of this agreement is included as
Appendix F. L

3.3.3 interagency Inspection and Enforcement Options

The Hazardous Materials Management Division of the County’s Department of
Environmental Health conducts inspection and enforcement activities related to the
management of hazardous materials at commercial and industrial facilities. The Hazardous
Materials Management Division has indicated that they would be willing to expand their
inspection and enforcement activities to include municipal stormwater NPDES permit
requirements or stormwater ordinance compliance for the Co-Permittees on a reimbursable            ~----
basis. Other options may also exist, such as using wastewater pre-treatment inspectors, fire
depanmem inspectors, or other existing commercial and industrial facility inspection             r’o
programs. These options for interagency agreements to perform inspection and enforcement
for municipal stormwater programs will continue to be investigated. As workable, cost-
effective arrangements are identified, these options will be presented to the Co-Permittees
as alternatives to developing their own inspection and enforcement programs.

A position has been established to provide education and outreach in support of the
Stormwater/Cleanwater Protection Program. The aaivities of this county-wide program are
described in Section 8.0. The Public Education Coordinator is funded 85 percent by the
RCFC&WCD and 15 percent by the County, based on the population within and outside
of the jurisdiction of the RCFC&WCD. Day-to-day guidance and direction is provided by
the RCFC&WCD with overall guidance provided by the Advisory Committee.
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a. Submission of annual reporting requirements as spegifizd in
Part V.C. (ANNUAL REPORT), page _4~

b. Collection of monitoring data as required by Part V.B., page ..4.7..,
according to such agreements as nuy be established tgtw~n permittees;

c. Insuring implementation of system-wide managemc~ program elements,
including any system-wide public education ¢ffot~.

3. ~Spe¢ific permittees are jointly liable for pexmit compliance oe portions of tlg

a. Where operational or storm water managt=gnt program impletma~tion
authority over portions of the ~$4 has been tramferred from one
permit=e to tno r with I ally binding intoragctgy or
in r- ur ictiona! agn ngnts,
responsible fog permit ~ompliance on tho~e ~ of tlg MS4. unlca
specific responsibitity provisions ~ve

Limitations on (~overa~e. Section 402(p)(3)(B)(ii) of the Clean Water Act
specifically requires EPA to include within this permit an effective wohibition on non-
storm water entering the MS4. The following discharges are not authoriaed by this

I. Non-storm Water: discharges of nowstotm
discharges ire:

a. in compliance with a separate NPDES permit (or the disr.harger has
applied for such permit); or

b.    identified by and in compliance with Part gl.A.7.a., page .,9_ of this

2. Spills: discharges of material resulting from a spill, except whe~ such
discharges are:

a.    the result of an Act of God where reasonable and prudent measures
have been taken to minimize rig impact of the discharge; or

b. an emergency discharge required to prevent imminent threat to human
health or prevent severe property damage, provided reasonable and
prudent measures have been taken to minimize the impact of the
discharge.

.~ Sarasota County & Co.applicants                             PART I - Page
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Permits from the Regional Board.

21. Recognizing the need for public involvement and participation in the
development and implementation of an effective stormwater/urban runoff
management program, the Regional Board will conduct at least one workshop
each year during the term of this permit. The purposes of the workshops will
be to solicit comments and to inform the public of the progress of the
program. Written comments submitted will be forwarded to the State Board,
the USEPA, and the RCFC&WCD for their review and comments.

22. In accordance with California Water Code Section 13389, the ismance of
waste discharge requirements for this discharge h exempt from those
provisions of the California Environmental Quality Ac~ (CEQA) contained in
Chapter 3 (commencing with Section 21100), Division 13 of the Public
Resources Code.

23. The Regional Board has considered an ant/degradation analysis, pursuant to
40 CFR 131.12 and State Board Resolution No. 68-16, for this discharge. The
Regional Board finds that the stormwater discharges are consistent with the
Federal and State anfidegradation requirements and a complete
antidegradation analysis is not necessary.

24. The Regional Board has notified the Permittees and interested agencies and
persons of its intent to issue waste discharge requirements for this discharge
and has provided them with an opportunity to submit their wrinen views and
recommendations.

25. The Regional Board, in a public hearing, heard and considerod all comments
pertaining to the discharge and to the tentative requirements.

IT IS HEREBY ORDERED that the Perrnittees, in order to meet the provisions contained
in Division 7 of the California Water Code and regulations adopted thereunder, and the
provisions of the Clean Water Act, as amended, and regulations and guidelines adopted
thereunder, shall comply with the following:

~ I~ RESPONSIBILITIES OF PRINCIPAL PERMITTEE

The Principal Permittee shall be responsible to manage the program overall,
including:

1. Conduct water quality and necessary hydrographic monitoring of the storm
drain system as agreed to by the Executive Officer, as contained in the
Consolidated Program for Water Quality Monitoring (Appendix D) and as
noted in Section Vl of this Order. Initiatives to coordinate stormwater quality
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monitoring are being discussed at the federal, state and regional levels. These
initiatives contemplate potential revisions in local stormwater monitoring
programs including participation in special studies, increased data sharing, and
modification of baseline data collection activities. It is anticipated that one
or more of these initiatives may be implemented as early as ftscal year
1995/96. The Monitoring Program may be modified to reflect the
participation of the Permittees in the coordinated monitoring programs or to
reflect the findings of special studies.

~ 2. Implement uniform methods and criteria for storm drain system ing)ectiom
by all Permittees as agreed to by the Executive Officer, as contained in the

SectionRecormai~sanCeIV of thisSurveYorder.lmplementati°n Plan (Appendix F) and as noted in

~ 3. Conduct inspections/surveillance for illegal discharges to the storm drain
facilities within its jurisdiction (ownership) as noted in Section IV of this
Order.

4.    Implement management prog~ms, and implementation plans within its
jurisdiction and powers as required by this Order.

~
5. Prepare and submit to the Regional Board all the reports, plans and programs

as required by this Order..
6. Monitor the implementation of the plans and programs to determine their

effectiveness in attaining water quality objectives to the MEP (maximum
extent practicable).

7. Coordinate all the activities with the Regional Board.
l~

8. Enaa legislation and ordinances as necessary to establish legal authority
within the scope and powers of the RCFC & WCD Act.

9. Obtain public input for any proposed management and implementation plans.

~ I0. Pursue enforcement actions as necessary to ensure compliance with
stormwater management programs and implementation plans within the scope
and powers of the RCFC & WCD Act.

11. Respond to or arrange for a response to emergency situations such as
accidental spills, leaks, illegal discharges, illicit connections etc. to prevent or
reduce the discharge of pollutants to storm drain systems and waters of the
United States.

~ t:\~’\Mnt~ ~t rmit 114k~ 11-14
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VIII, FISCAL ANAI.Y$1~

I. A Fiscal Analysis repor~ shall be submiued to the Regional Board on the
dates specified in Section IX (REPORTING). The report shall include
information on or an analysis of the following:

A. Each Permittee’s expenditures for the previous fiscal year.

B. Each Permittee’s budget for the current fiscal year.

C. A description of the source of funds for items I and 2

D. Contract services (relating to the NPDES Program)-describing the
service provided and the amount charged for the service.

E. A list of staff, of work, estimated time dedicated to the
storrnwater program and estimated

PROGRAM ANALYSIS

I. Each year the Princip~l Perrnittee shall conduct an analysis of the
effectiveness of the overall stormwater management program. If the water
quality objectives of the receiving waters are violated as a result of urban
stormwater runoff discharges, ~e Principal Permiuee shall identify proposed
action(s) which intend to result in the attainment of the water quality
objectives. The Principal Permiuee shall also propose a time schedule to
implement the new a~on(s).

2. The Program Analysis Report shall provide information explaining or showing
the institutional arrangements of the Permittees as a group and individually
and the legal authorhy each has to implement or enforce the various
programs of this Order as follows:

A. a macro flow chart showing all the Permittees and their
relationship with each other and other key agencies;

B. a ~cro flow chart showing the internal relationships between
each Permittee’s depanmems and any externaI agencies;

C. a chart of all the BMPs, program~, and actions and the
responsible party; and

D. a copy of all agreements for the implementation or
performance of services related to the NPDES Stormwater
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3.4 FISCAL RESOURCF.,S

%

3.4.1 Benefit Assessment

The RCFC&WCD’s funding soarce for the municipal stormwater NYDES. program is a

benefit assessment that covers the entire Santa Aaa regional drainage area, including county
and city jurisdi~ons. Property owners are assessed for the benefit derived from the
development and implementation of the municipal stormwater NPDES program by the
RCFC&WCD. Predominan:ly remote mountainous areas have been exempted from the
assessments, since little or no urban pollution of stormwater is generated in those areas.
Undeveloped vacant parcels and agricultural parcels are also exempted from the benefit
assessment. The assessment is calculated using the County Tax Assessor’s data for each
parcel. The amount of the assessment is based on proportionate stormwater runoff, which
is related to the size and land use of the parcel.

Since the benefit assessment covers urban areas throughout the jurisdiction of the
RCFC&WCD, activities that are considered common and of equal benefit to all are

financed in whole or in pan by the funds generated through this benefit assessment. These
"umbrella" activities include the stormwater monitoring program, support of the County’s
Hazardous Materials Emergency Response Team, support of the County’s household
hazardous waste collection program, and support of the stormwater education program.

3.4.2 County Service Area 1~

The County formed County Service Area (CSA) 152 in December 1991 to provide partial
funding for compliance activities associated with the municipal stormwater NPDES permits.
Originally, CSA 152 assessment was collected through property tax bills as an annual ten-
dollar charge per parcel in the unincorporated portion of the county. For fiscal year 1993-
94, the County adopted the same method for assessment calculation as the RCFC&WCD,

and calculations for CSA 152 are now performed by the RCFC&WCD.

The County has refined their assessment method for fiscal year 1994-95. Two sub-zones of
the unincorporated areas of the County were formed. The sub-zones represent areas of
higher service and lower service (i.e., high or low relative stormwater quality impact). The
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rates for each zone are based on the level and type of services received by the property ]’7
~ owners in these areas. The sub-zones were determined by a statistical assessment

methodologF for CSA 152 that is based upon three criteria: 1) population per square mile, ~’~

2) parcels per square mile, and 3) parceh with structures per square mile.

Local jurisdictions besides the County may belong to a CSA. Under the law~ that govern L
CSA’s, sub-areas may be established within one CSA with different assessment rate~ in each
sub-area. The cities of Corona, Morem) Valley, Norco, and Riverside have joined CSA 152.
These cities set their individual rates a~td decide how to allocate these fun(h.

3.4.3 Other Funding Soure~ 2

The City of Hemet funds their municipal storrnwater NPDES program through an increased
utility charge. The charge is added to monthly utility bills by the City of Hemet, the Lake
Hemet Water District, or the Eastern Municipal Water Districl in their respective
billing/service areas within the city. As with other programs, the level of funding for the
NPDES stormwater compliance program indirectly reflects the level of public support.
Increases in program activities may exceed funding currently available. As public
understanding and support for stormwater quality control increases, support for increased
funding levels for the compliance program may also be expected.

The cities of C.alimesa, Canyon Lake, Lake Elsinore, Perris, and San Jacinto finance their
municipal stormwater NPDES programs through their general funds. Due to the small size
of these cities and the limited extent of their storm drain systems, these cities believe use
of their general funds is an adequate funding mechanism at this time.

3.4.4 Budget for S-Year Permit Perlad

Fiscal Analysis reports, which presented expenditure, budget, and funding information for
the municipal stormwater NPDES program, were submitted to the Santa Ann RWQCB in ~
1991, 1992, 1993, and 1994. Table 3-1 presents expenditure data for fiscal year 1993-94 and
budget data for fiscal year 1994-95 for each Permittee. Table 3-2 presents budget data for

[.~--1994.95 by category of expenditure.
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Detailed budget information for 1995-96 is not available at this time. Since some of the
municipal stormwater NPDES program~ are not developed completely or are yet to be
developed, it is difficult to estimate the budget for those programs. Additionally, as more
experience is gained in implementing the stormwater programs and as program coordination
efforts improve, cost-savings ~hould be achieved. An annual Fiscal Analysis report will be
subrnitted to the Santa Aria RWOCB by September 30 of each year during the permit

3.$ LEGAL AUTHOlUTY

3.5.1 Porter-Colo~e Act                                                           ~

The CWA allows the USEPA to delegate its NPDES permitting authority to states with
approved environmental regulatory programs. The State of California has an approved
envirot~mental regulatory program and has been delegated authority to implement the
NPDES program. California’s Porter-Cologne Water Quality Control Act established the
SWRCB and the system of nine RW~Bs (Section 13000, "Water Quality," et seq., of the
California Water Code). The SWRCB and the RWQCBs are responsible for the protection
and, where possible, the enhancement of the quality of California’s waters. The SWRCB
sets statewide policy, and together with the RW(X~Bs, implements state and federal laws
and regulations, including the NPDF..$ program.

Although local governments may have ordinances designed to protect or enhance water
quality, these ordinances are only complementary to the NPDES program, and the SWRCB
and the RWQCBs have primary and ultimate responsibility for enforcement of the NPDES
program.

3.$.2 Local Government Authorit~

The federal stormwater regalations require permittees to demonstrate adequate legal             ~’~
authority to implement the stormwater NPDES program, including controls on industry and
construction. The DAMP contains a detailed evaluation of the legal authority of the
Permittees. Both the police power and the "home rule" power enunciated in the California
constitution cont"er broad authority on local government to regulate public health, safety, and
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TABLE 3-1
MUNICIPAL STORMWATER NPDES

1993-94 EXPENDITURE DATA AHD 1994-95 BUDGET DATA

¯
1993-94 1~4-95

Permittee Population Expenditures

Beaumont I0,700

Calimesa 7,400 $10,400 $11,000

Canyon Lake 10,600 54,400 54,600

Corona 94,500 $132,823

Hemet 52,800

Lake Elsinore 24,150 $103,650 5114,000

Moreno Valley 134,700 $295,000 $376,459

Norco 24,700

Perris 30,200 $92,000 $110,000

Riverside 244,200 $164.050 $270,450

San Jacinto 24,000 $85,000 $90,000

Riverside County 272,640 $611,256 $1,000,000

RCFC&WCD - $1,102,989 $1,971,600

Total 930,590 $2,601,568 $4,171,109
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TABLE 3-2
MUNICIPAL STORMWATER NPDES

1994-95 BUDGET DATA BY CATEGORY

Reconnaissance Public Other BMP
Permittee Survey Education Implementation    Monitoring Miscellaneous Total

Beaumont ......

Calimcsa - - $9,000 - $2,000 $1 !,000

Canyon Lake ......

Corona $10,000 $10,000 (a) $147,000 - $56,000 $223,000

llemet ......

Lake Elsinore - $2,500      (a) $109,000             - $2,500     $114,000

Moreno Valley $19,650 $8.600 $299.600 - $48,609 $376.459

Norco ......
d

Pcrris - - $I lO.O00 - - $I I0,000

Riverside $130.000 $15,000 $90,000 - $35,450 $270.450

San Jacinto $5,000 - $85,000 - - SgO,000

Riverside County - $47,500 $871,500 - $81,000 $1,000.000

RCFC&WCD - $194.400 $1,139,400 $155.000 $482,800 $1,971,600

Total $164.650 $278,000 $2,860.500 $155,(]00 $708359 $4,166,509

- - ’-.. "’ -- ’ _ --- il i _ III
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CHAPTER 3
ADEQUATE

LEGAL AUTHORITY

2
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a city that does possess land tree authority ov~ ontinances and the masons why they am
the entire ~’isdiction. enforceable. The statement should

what the municipaiity can do to enst~e
Coapplicants also may use interjurisdic- compliance with §122.26(d)O.)(D.

tionai agreements to show adequate legal
authority and to ensure planning, coordination. In a Part 2 application, through a 8ttmnmt
and the sharing of the resource burden of from the Municipal General Coemei or
permit compliance. When more than onethrough some other method, ¯ numlcfpelity
entity is submitting an application for a MS4 should identify the administrative lind lepl
(either as coapplicants or as individual procedures available to mandate ~
applicants for different parts of ¯ sysmn), the with al:~’opriate ordinances, and,
role of each party must be well defined. F, sch with permit conditions. Applications dmuid
applicant or coapplicant must show the ability contort descriptions of how ordinances are
to fulfill its responsibilities, including legal implemented and appealed. In particular, ¯
authority for the separate storm sewer~ttowns municipality should indicate ff it mn
or operates, admirdstrative orders and lnjuncttom or ff it

must go through the court system
Applicants and coapplicants may use the en/orcement actiom.

procedures outlined in Section ~.3 to
demonstrate adequate legal authority in their &2.$ Carry Out Inspection, Sm’vefllmm~
Part 2 permit applications. There proced~es and Monitoring Procedures
are guidelines, however, and are aot intended
to be the only possible approaches that In their Part 2 applications, munidpalttles
applicants maylollow, must propose programs to control the

contributions of pollutants from industrial
3.ZI Requir~ Compliance wt~ all ~acilities and prohibit illicit discharges. For

Regulations and Statutes both of these activities, munidpalities must
have the legal authority to canT out inspection,

To meet the requirements of FI22.2Sd)(2)surveillance, and monitoring procedures
(i)(E), the applicant must show that it has necessary to deter’mine compliance.
adequate authority to enforce its ordinances.

§122.26(dX2)(ik"~. [The applicant must
§122.26(d)(2)(i)(E). [’/’he tpplicant must demonstrate that it can ctnT] out all
demonstrate tl’mt it can require] compliga~ inspection, surveillance and monitm~
with conditions in ordinances, permits, procedure5 necessary to determine
contractt or orden, compliance and noncompliance with

conditions including the prohibition on

One acceptable way to support
declaration of adequate legal authority,
including the ability to enforce appropriate To meet this requirement, munieipalities
ordinances, is for the municipality to provide a may wish to consider establishing ordinances
certification from the Municipal General that require industrial facilities to pet-lorm
Counsel or equivalent. The certification should inspections and report the results
state that the applicant has the legal authority In many municipalities, these facilities may
to apply and en!orce the requirements of perform similar inspections under ¯
§122.26(d)(2)(i)(A)-Cr’) in State or local courts,pretrearment program. In their Part 2
The certi/ication would, therefore, cite specific applications, municipalities should pmvlde
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documentation of their authority to enter, visions in the application. The applicant
~.~    sample, inspect, review, and copy records, etc.,should aL~o provide a specific explanation of

as well as demonstrate their authority to why and how the language of a particular
require regular report, ordinarv2e or other authority meets Federal

regulatory requirements. The application
should indicate to whom the ordinance applies

33 PROCEDUltP.S I:OK DEMONSIKATING and how it will operate to con~ol, prevent, or
ADEQUATE LEGAl. AUTHOKITY stop discharges that violate pes~ntt �onditiot~

For example, the municipality may describe
The Part 2 application requires the and provide an except from ¯ city ordinmwe

applicant or coapplicants to cite and descr~e that prohibits non-storm water dischar~m to
Sl:~ific ordinances currently in effect and the MS4.
demonstrate that the ~,sdiction for these
ordinances coven the entire area served by the Appendix C illustrates one way to detail
MS4. In addition, the applicant may elect to the existence of ordinances that establish the
discuss specific changes in ordinances passedlegal authority required in §122~.6(d)(2~i). A
since the submission of the Part I permit narrative discussion of the historical use of
application to illustrate how legal authority has thee ordinances to control pollutants in ~
evolved to meet the regulatory requirements in w~ter discharges ~ may be included. The
§122.26(d)(2)(i). One method by which an example in Appendix C shows what the
applicant can partially demomtrate that it has applicant may do to satisfy §12Z26(d)(2)(l).
adequate legal authority is to develop a matrix
that compares, in a side-by-side format, the Substantial effort should be devoted to
regulatory S~lulrements in §lZ2.26(d)(2)fi)G~ obt~ning the necessary legal authority before
(F) and the municipality’s legal authority, the Part 2 application is submitted. However,
Once completed, the matrix would indicate some municipalities may find that the two-year

~ ¯ whether an adequate legal framework exists to application process does not allow enough time
address all key regulatory requirements to secure adequate legal authority as descn’bed
.identified in §122.26(d)O.)(i)(A)-(F). Further- in this section. This may be due to t~ need
more, the matrix could also illustrate where the for State statutory or legislative changes. In
authority to mandate compliance/~, vested, this instmz’e, the Part 2 application must

include a detziled description of what changes
In order to support an assertion of are needed and a schedule of when tttey will

adequate legal ~.uthority, applicants shouldbe accomplished. The schedule must include
include the complete text of the applicable t~metables for drafting propo~.d changes,
portions of the ordinances or othe~ such pro- public comment periods, and final

authorizations.
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Legal Authorities

l;ood runoff management program ,--me a~re. however |rudlla~ly, e~ lmpa~ be-
yond wa;et quantity conuol. Al~:m~mately half

is founded on legal authority, the rams have ~ome form of erosion and
design and implementation criteria, and ment conlrol laws, ¯lthoush few ¯re aUressivel¥

implemenlin~ ¯ program. Fewer states have ira-
adequate resources. This chapter is I~emented nmoff, manasement programs con-
mainly concerned with legal authority, cemed w~h water quality. The problem in

implementin~ comprehensive sediment �onuof
The evolution of sediment control and urban and urban nmoff rnanasement programs for new

runoff management programs has been gradual, development activities is no~ inadequate techno[-
In attemptir~ to address local problems and con- o~y~the problem is a lack of �ommiunent.
ceres, several areas of the countnf have pro~.ided While most jurisdictions are familiar with the
leadership. The runoff management issue has Idle, an ounce of prevention is worth a pound
emerged from concerns over flood damage and of cure, many implement sediment conuol and
public safety, runoff prod¯ms only ¯her significant resou~"e

Historically, society has relied on water fix, damale h~ been done. Many areas should ira-
transporlation and commerce, necessitating sig- plement effective programs now, before runoff

F e nificant development in areas ed)acent to water, impacts become so great that solutions are limited
- ways. Over the last 200 years, the frequency and and costly. One major benefit Of the 1987 amend-

magnitude of flooding, the associated �lamases, ments ~o the Clean Water Act and section 621 ? of
and the potential for loss of life have inspired pub- the Coasta~ Zone Act Reauthorization Amend-
lic efforts to reduce the adverse impacts. These el- ment of 1990 is the increased national awareness
forts have naturally evolved into considering of l~liment control and urban runoff re¯hale-
changes in upstream land use, since those merit needs and requirements. Still, state and
changes affect impact on downstream flooding tocal governments must recognize that these
potential suet are imporlant0 even without federal initia-

tives. Effom must be initiated to prevent existin~
Early runoff’ management efforts relied on water quantity and quality problems from intenti-channelizin$ streams and constructing large re-

g,ional detention facilities to Control upsue¯m    lying,
peak discharBe release rates and prevent increls,
inS downstream flood frequency or elevation.
Most early ordinances only controlled peak dis- Program Considerations
charse rates from new development activities.
Common criteria varied with policies to control
the postdevelopment 10-year storm ~o the pre- Identifying and Documentlng
development 10-year peak release rate, and o~her the Prob|~J11
l~milar variations. In initiating a sediment control and runolf man-

Concerns alx)ut water quality and control, asement program, consideration must be liven
ling ~diment during construction were localized identifying and documenting the problem, The
and occurred only when the mal~itude of la~ im;)etus could be a water supply retervoir that il
development nece.~ted action, With the 1970~ becoming fouled with nutrients or o~her pollu-
and the first Earth Day, the public gradually be- tanu, making drinking water treatment expensive.
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~st water qualiw ~ram~ ~, ~ ~sulati~s ~i~ an ~a~ (~ix
a~ake Bay a~ PuBeS ~ ~ ~" B). Com~n~ m ~ com~ ~ ~i~
~ream r~urce protein. ~ N~I ~W ~tewide ~ ~Si~al p~ram ~ bw i~i~
~osrams. the Clean La~ ~, ~ m~- ~ll~inS:

Sovern~nt ~m m ~~ ~s. that pmv~ a ~c ~
~ble~ m~ ~ clearly ~ a~ ~- ~nt ~

u~nt~. F~ e, mple, a ~ ~m in
fisheries is a dramati~ d~line ~ ~m ~ndinss mi~e~inl in~r ~.
over the la~ 10 ~a~; t~ ~, ~r, is i~
creasins ~lo~nt in ~md~8 ~inase m Deli~ation ~ ~ ~ ~~
areas. Another example ~ t~ dra~ ~line in lat~ under t~e law. C~ady ~
~r;~ bass la~inSs in ~e C~ Bay. ~ ti~ ~t inten~ ~ ~ ~
woblem mu~ ~ clearly ~i~ ~ ~lm~ns ~sion o~r t~ir ~m. F~
a~ �~si~. asricukural la~ m~ ~

~elaw ~ucatioM! ~ 8ram is fun~ ~sh ~
Education is the key m sam~ ~ ~W the a~riW m c~l~ ~. D~
~litical sup~. To win ~ ~ ~lem ~nisms, ~h Is a ~
mus: ~ clear to the a~raSe i~iv~l. IMividu- miliw, ~ a fmu~ ~d~.
als must ~y in to t~ ~ a~ ~ ~nal i~ m Definition ~ ~ ~1~.
~ of the p~l. the pr~ram is imple~ at

I~ ~lawa~e. f~ e~mp~. ~als s~nt defi~ t~ ~e of ~ ~ ~ in �~
aDproxi~tely six monks on p~ ~ntifica- jun~i~ with ~ I~1 a~enc~;
tion ~fore ~linnini t~ ~i~ a~ ~ff mente~ at t~ I~al ~1, ~ ~bik Ueeoc. The e~o~ inclu~ d~mi~ constNc- itim of ot~r relat~ I~al p~
tio~ and de~rad~ ~ream s~t~ ~s with m S~cificafion of ~e ~e~i~ implm~*
slides a~ public p~n~tions ~ ~n~l tion date. Programs dir~ ~a~
Stoups, municipal ieaEues, Ki~nb �lu~, enE;- velopment activiti~ usually i~o~ate an

Un~r.n~ s~ieties. ~ the E~I ~. existin~ buildin~ ~it p~s
Education should include ~ ~n~ of plan design and aWoval. In a~it~n, s~ua-

the proposal, the W~s of pra~im ~imd, a~ tions where plans ha~ ~n a~
the industries impelS. Sup~ m~t clearly not yet imple~nt~ must ~ defi~ a~ a

Udefi~e the pro~,l and effigy ~ to cuto~ ~int ~ified ~r ~r
concerns. The propel should ~ all con- signs or reconsiderafi~s in liEht
ceres; if not, it must ~ ~ifi~ ~ ~ p~ision quiremen~.
eliminated. A respon~ sh~ ~ ~r ~. m Definition of ~nsibil~y f~
sponsibili~ to another ~e ~ ~.

state and f~ral a~ivit~.
To succ~, the pro~sal a~ ~ �~nen~

must ~ impo~ant to the a~e~ ~sible for m Definition ~ enfo~nt pr~u~

i~ implementation. ReachinE ~n~s ~fore ensure consistency amonE pmje~ and
the law is formally conside~ a~ ad~rial ~ucate reBulat~ individuab a~ ~ir
situations, ~ich take an en~ a~nt of ri~s r~nsibiliti~ u~er~ ~w.
ti~ and negatively afleG imple~t~n, m Oth~ I~al ~uiremen~, ~¢h ~ ~

~,ins the program into the ~lion
or r~uirini ~ucational a,ista~e on

Sediment and Ru~ ~w gram implementati~. F~ exa~, ~h
The ~i~nt and ~ff law ~ld provide a Delaware a~ Ma~iand ma~ate ~ucati~
frame~rk for t~ ~rall w~ram. The law by requiring contra~ to ce~ify

should have general d~ign cri~ria ~ l~hnical s~ons~bJe rcvresen~tive has ~ken a

�ons~derat,ons to avoid the ~ fo~ future c~r~iner~ionands~i~ntc~l.

amendments and ~li~cal revi~ ~ i~widuals m Definition of ~nahies and a~als
unfamiha~ with the issues. Delawa~’s law i~d �~ures.
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MUNICIPAL

OSTORM WATER DISCHARGE PERMIT
LEGAL AUTHORITY CHECKLIST

AND CERTIFICATION

LMunicipality

Perrnittees must cite and describe specific ordinances currently in effect and demonstrate that
the jurisdiction for these ordinances covers the entire area served by the municipal separate

Is this attached7    [3 Yes r~ No

Permirtees must provide complete text of the applicable portions of the ordinances or other
such provisions.

Is this attached? ~ Yes ~l    No

The permittee must provide a specific explanation of why and how the language of a
particular ordinance or other authority meets Federal regulatory requirements.

Is this attached?    ~ Yes ~    No

The permittee must clearly indicate to whom the ordinance applies and how it will be
implemented and enforced to control, prevent, or stop discharges that violate permit
conditiom.

Is this attached? [~ Yes ~    No

Does the permittee have a single storm water management ordinance?

Yes ~] No

If yes, send a copy of final approved ordinance.

~
CRWQCB.Los Angeles Region
12 April ]995 Page
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The acceptable way to support a declaration of adequate legal authority, including the ability
to enforce appropriate ordinances, is for the municipality to provide a certification from the
Municipal General Counsel or equivalent. The certification, shall state that the perrnittee has
the legal authority to apply and enforce the requirements of §122.26(d)(2)(iXA)-(F) in State

local courts, if applicable. The certification would, therefore, cite specific ordinances andor
the reasons why they are enforceable. The statement should discuss what the municipality
can do to ensure full compliance with §122.26(dX2)(i).

If the municit~alitv is unable to certify all reauirements, a statement shall be nrovided on
plans and time schedules 1o obtain the deficient authority.

A. ADEQUATE LEGAL AUTHORITY

§122.26(dX2)(i) Adequate legal authority. A demonstration that the applicant
can operate pursuanl to legal authority established by statute,
ordinance or series of contracts which authorizes or enables the
applicant at a minimum to:

§122.26(d)(2)(i)(A) Control through ordinance, permit, contract, order or similar
means, the contribution of pollutants to the municipal storm
sewer by storm water discharges associated with industrial
activity and the quality of storm water discharged from sites of
industrial activity;

Does the legal authority:

Require construction activities to obtain coverage under the State general construction
activity storm water discharge permit;

Require industrial activities to obtain coverage under the State general industrial
activity storm water discharge permit or an individual NPDES storm water discharge
permit;

~]    Yes ~    No

CRWQCB.Los Angeles Region
~., 12 April 1995 Page
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If State storm water permits are not applicable, has the Permittee developed a
mechanism to insure that all applicable industrial facilities and construction sites that
discharge to a storm drainage system know their obligation to comply with the
municipalities storm water requirements.                                                     ~’.

~l Yes ~l No

B.    ILLEGAL DISCHARGE PROHIBITIONS

§122.26(d)(2)(i)(B) Prohibit through ordinance, order or similar means, illicit discharges to 2
the municipal separate storm sewer;

[~ Yes [~ No

ILLEGAL DISPOSAL PROHIBITIONS

§122.26(d)(2)(i)(C) Control through ordinance, order or similar means the discharge to a U
municipal separate storm sewer of spills, dumping or disposal of
materials other than storm water;

~l Yes [~l No

D.    CROSS JURISDICTIONAL AGREEMENTS

§122.26(d)(2)(i)(D) Control through interagency agreements among coapplicants the
contribution of pollutants from one portion of the municipal system to
another portion of the municipal system;

Does(Do) the interagency agreement(s) address the following:

Issues of liability?                                                                 ~

Yes [~    No

Cost sharing?

Yes [~    No

CRWQCB-Los Angeles Region
12 April 1995 Page 3 "-
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Access to records?

Yes 121 No

Enforcement responsibilities?

Yes

Other areas of mutual concern?

Yes {~ No

Pleasespecify

Permittee individually or collectively with two or more perrnittees possesses
adequate legal authority over the entire municipal system it owns or operates.

Interjurisdictional agreements to show adequate legal authority and to insure
planning, coordination, and sharing of the resource burden of permit
compliance have been completed.

Yes I~l No

Permit~ee has the ability to fulfill its responsibilities, including legal authority
for the separate storm sewers it owns or operates. "

~    Yes E3 No

E) ENFORCEMENT

§122.26(d)(2)(i)(E) Require compliance wich

Perminee has adequate authority to enforce i~s ordinal.

Yes ~l No

CRWQCB-Los Angeles Region
12 April 1995 Page 4
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V
Permittee has special enforcement mechanisms (i.e., frees, rescission of
business licenses, etc...)

Yes [:1 No

List the enforcement mechanisms.

F) INSPECTIONS/SURVEILLANCE

§122.26(d)(2)(iXF) Carry out all inspectiott surveillance and monitoring procedures
necessary to determine compliance and noncompliance with
permit conditions including the prohibition on illicit discharges
to the municipal separate storm sewer.

Permittee has established ordinances that require industrial fadlities and
commercial establishments to perform inspectiom and report results to the
municipality. (In many municipalities, these facilities may perform similar
inspections under a pretreatment program. Permittee must conduct an
impection/surveillance program to verify complianc~.)

Yes ~ No

Permittee possesses adequate authority to enter, sample, inspect, review, and
copy records, etc., as well as demonstrate their authority to require regular
reports. (Checking yes means yes to all requirements)

[] Yes ~ No

Does Permittee have a single storm water management ordinance or is the legal
authority spread among several ordinances.’?

[] Yes 1~] No

If Permittee does not have adequate legal authority as described above in
122.26(d)(2)(i)(A)-(F), by what date will the Permittee acquire the adequate
legal authority?

Date

CRWQCB-Los Angeles Region
12 April 1995 Page 5 -.=..
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Detailed budget i~ormation for 1995-96 is not available at this time. Since ~ome of the              ~’~"
municipal stormwater NPDES programs are not developed completely, or are yet to be V
developed, it is difficult to estimate the budget for those programs. Additionally, ~s more
experience is gained in implementing the stormwater programs and as program coordination
efforts improve, �ost-savings should be achieved. An annual Fiscal Analysis report will be
submitted to the Santa Aria RW~B by September 30 of each year during the permit
period.

;~..~ LEGAL ALrrHORITY

3.5.1 Porter-Cologne Act 2

The CWA allows the USEPA to delegate its NPDES permitting authority to states with
approved environmemal regulatory programs. The State of California has an approved
enviro~mental regulatory program and has been delegated authority to implement the
NPDES program. California’s Porter-Cologne Water Quality Control Act established the
SWRCB and the system of nine RWQCBs (Section 13000, "Water Quality," et ~eq., of the
California Water Code). The SWRCB and the RWQCBs are responsible for the protection
and, where possible, the enhancement of the quality of California’s waters. The SWRCB
sets statewide policy, and together with the RW(~Bs, implements state and federal law~
and regulations, including the NPDE5 program.

Although local governments may have ordinances designed to protect or enhance water
quality, these ordinances are only complementary to the NPDES program, and the SWRCB
and the RWQCBs have primary and ultimate responsibility for enforcement of the NPDES
program.

3.5.2 Local Government Authority

The federal stormwater regulations require permittees to demonstrate adequate legal
authority to implement the stormwater NPDES program, including controls on industry and
construction. The DAMP contains a detailed evaluation of the legal authority of the
Permittees. Both the police power and the "home rule" power enunciated in the California
constitution confer broad authority on local government to regulate public health, safety, and
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welfare. However, these ordinances were enacted to address concerns such as zoning, flood
control, nuisance litter control, or blockage of storm drains, and were not enacted for the
purposes of regulating stormwater quality. As a result, the Co-Permittees’s various
ordinances tend to differ in scope and focus from the municipal stormwater NPDES
program. This is particularly true with respea to the inspection and monitoring
requirements of the federal stormwater regulatiom. In order to close gaps in the local
regulatory scheme and to create uniformity in ordinances, the Co-Permittees will adopt
essentially the same model ordinances for stormwater/urban runoff management and
discharge control and for grading and erosion control. It expected that the Co-Permittees
will have these ordinances adopted by December )I, 1995.

Local government authority is limited by the state and federal constitutions and statutes.
Therefore, the following facilities and activities are not within the jurisdiction of the
Permittces:

¯ state and federal facilities and activities;
¯ agricultural operations;
¯ utilities and special districts; and
¯ Native American tribal lands.

In this Permit Application, the Permittees propose to exclude these areas from coverage

under the new permit (see Section 2.4).

3.$.2.1 Stormwater/Urban Runoff Mana_~emen( a~d Discha~e Ordinance

The County of Riverside has developed a proposed stormwater/urban runoff management
and discharge controls ordinance. A copy of the proposed ordinance is included as
Appendix G. The proposed ordinance h~s been submitted to the other Co-Permittees and
the Santa Aria RWQCB for review. The proposed ordinance would provide the authority

¯ prohibit disposal of wastes (potential pollutants) to any street, alley, sidewalk,
storm drain, inlet, catch basin, etc.;

~,\~\~,n,~,,,~,,~-~ 3-10
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¯ prohibit the storage or use of equipment or hazardous materials in such as
manner that hazardous substances may be discharged to the storm drain
system;

¯ require BMPs for construction sites;

¯ require (with discretion) new development or redevelopment to take measures
to control the volume and rate of stormwater runoff;

¯ prohibit illicit connections and discharges to the storm drain system;

¯ prohibit any discharge that would result in a violation of the municipal
stormwater NPDES permit;

¯ require (with discretion) proof of compliance with the Industrial Permit,
Construction Stormwater Permit, and/or the Dewatering General Permit for
issuance of grading, building, or occupancy permits;

¯ require property owners to maintain good housekeeping practices; and

¯ inspect property for compliance with the ordinance and issue notices of
violation for failure to comply.

Each Co-Permittee will pursue adoption of the proposed stormwater ordinance by their
respective City Councils or Board of Supervisors. However, the County of Riverside will
not proceed with adoption of the proposed stormwater ordinance until the Santa Aria
Regional DAMP has completed the California Environmental Quality Act review process.
It is unlikely that the other Co-Permittees will adopt the proposed stormwater ordinance
prior to adoption by the County.

3.~.2.7, Grading and Erosion Control Ordinance

The Co-Permittees have existing ordinances for grading and erosion control at construction
sites. The County is in the process of developing an improved ordinance and is consulting
its own agencies and the Santa Aria RWQCB for review and comment. The other Co-
Permittees are in the process of reviewing their ordinances, but will not pursue revision of
their ordinances until the County has finalized its proposed ordinance, which will be used
as a modeL
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Problems/Pollutants of Concern by Watershed Management Areas

Watershed Pollutants of Potential Sources Potential
Management Areas Concern Problems/Impacts

(if known)

San Gabriel River TSS, u-ash and debris, construction/grading, elevated fish tissue

Watershed nmrients, coliform, TDS, day-use, residential, levels, fish
Area m~als, pesticides farms, commercial clean-upabn°nnalities’costs toxicity,Management

Santa Clara River an,rate, chloride, niwate, consu~ction/grading,
Watershed TSS residential
Management Area

Ballona Creek pathogens, heavy metals,residential, commercial, swimmer infections.

Watershed pesticides, oil and indus~’ial contaminated sediments.

Management Area grease, trash and debris, clean-up costs, aesthetic
TSS impacts, impaired water

quality

Malibu Creek TSS, nutrients, conswaction/greding, swimmer infections,

~ Watershed pamogens, trash and residential, stables aesthetic impacts,
¯

Management Area debris impaired water quality

Los Angeles River nutrients, VOCs, trash construction/grading, elevated fish tissue

Watershed and debris, T$$, oil and residential, stables, pets, levels, eutrophication,

Management Area grease, metals, commercial, industrial contaminated sediments,

pesticides clean-up costs, aesthetic
impacts, impaired water
quality

Los Angeles pesticides, u-ash and residential, commercial, elevated fish tissue

Harbor/Dominguez debris, oil and grease, industrial, boating levels, eutrophication,

Channel metals, PAHs, oil spills contaminated sediments,
clean-up costs, aesthetic

Watershed impacts, impaired water
Management Area quality
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Problems in Receiving Waters Caused by Storm Water@

A UCLA study estimated that storm water runoff contributes significant amounts ofloadings of
several pollutants of concertl

DDT and chlordane levels in goldfish and carp at Harbor Park Lake(Machado Lake) in
Wilmington has caused CaIEPA’s Office of Environmental Health Hazard Assessment to issue
health warnings against consuming these fish. The lake receives primarily urban runoff from
surrounding areas including industrial and commercial land-uses. This directly affects human
healttt

Enteric viruses were found in several storm drains indicating sewage contaminatiott This has
lead to posting of warning signs and occasional beach closures.

This has lead to occasional well publicized beach closure.

Toxicity was found by UCLA and $CCWPd’ researchers in dry weather runoff.

4000 tons of trash were collected from local beaches at a cost of $3.6 million to Santa Monica
Bay cities in 1988. The trash and debris injures marine life, impairs the aesthetic value of
beaches and intertidal zones, and increases cleanup costs.

Excessive suspended solids and sediment flows from upstream smother aquatic nursery areas, fry,
and plants (kelp beds).

Heavy metals in sediment affect sensitive animal species, plants, and fisheries and enter
the food chain through animal tissue ingested by humans and other animals.

Sediments settle which causes phytoplanlaon, fish, and invertebrates difficulty in feeding
and reproducing. The aquatic life may be smothered or deprived of essential sunlight.

Evidence shows that runoff has caused elevated concentrations of heavy metals in the
sediments near Marina Del Rey.

Sedimentation also causes the blockage of navigation channels which leads to expensive
dredging.

Hydrocarbons attracted to sediment settle on water body bottoms where they harm bottom
dwelling organisms and can be transferred to the food chairt Hydrocarbons also lower
dissolved oxygen by limiting the interaction of water and air.

Urban runoff may be responsible for swimmer infections, rashes, etc...

Nutrients encourage undesirable algal blooms and excessive aquatic weed growth
(eutrophication). This leads to surface scum and odors, water discoloration, and decreased
oxygen.
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Table :~.S-.Ud~n nmoff pollutant eow, ces.

Soil e~mion X X X X

Ciea~l vqetatlo~ X X X

I.luma~ waste X X X X .,._/

Animal ~ X J X X

Vehicle fuels and fluids X X X X X

Fuel �ombustiot~ X

Vehicle w~ar X X X

Industrial and X X X X X X
household chemicals

Induszrial processes X X X X X X

Paints and p~sef~ativt.s X X

Pesticides X X X

Stormwater facilities X X

Somce: R.R.I.Io~e~.

Fisure 2.2--’l’yT)ical pollutant cc~centratlo~ pattern durin~ ¯ storm
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POSSIBLE MISSION STATEMENT FOR
LA COUNTY MUNICIPAL STORM WATER PERMITTEES

The permlttees of the Los Angeles County municipal storm water permit are

committed to a cooperative program of implementing ~

pollution control activities which reduce or eflminate pollutants In store water to

the maximum extent practicable. This program will mlnlmlw~ the impacts on

public and private resources and maximize the benefits to the �ommunity by

improving the environment. The program will emphasize pollution prevention,

control measure implementation, maximum utilization of resources and

programs, and coordination with regional and State compliance activities.
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DEFINITIONS AND ACRONYMS

In order to clarify certain identifying terms commonly used by Regional Board
staff, we have put together a glossary of commonly used terms. All definitions
contained in Section 502 of the CWA shall apply to this permit and are
incorporated herein by reference. Unless otherwise specified in this permit,
additional definitions of words or phrases used in this permit are as follows:

"Best Management Practices" ("BMPs") means schedules of activities, prohibitions of practices,
maintenance procedures, and other management practices to l~’vent or reduce the pollution of
waters of the United States. BMPs also include any program, technology, process, siting criteria,
operating method, measure, or device which controls, prevents, removes, or reduces pollution,
treatment requirements, operating procedures, and practices to conlrol facility site runoff, spillage
or leaks, sludge or waste disposal, or drainage from raw material storage.

"California Storm Water Best Management Practice Handbooks" means the technical manuals
prepared by the California State Storm Water Task Force of the American Public Works
Association (APWA) in coopertaion with the State of California for use by local governments
and industry that contain BMPs to prevent, �ontrol, or treat pollution in storm water.

"CWA" means Clean Wster Act (formerly referred to as the Federal Water Pollution Control Act
or Federal Water Pollution Control Act Amendments of 1972) Pub.L. 92-500, as amended Pub.
L. 95-217, Pub. L 95-5"/6, Pub. L. (6-483 and Pub. L 97-117, 33 U.S.C. 1251 et.seq.)

"Discharge" for the ~ of this permit, ur, less indicated otherwise, refers to discharges from
the Municipal Separate Storm Sewer System 0dS4).

"Executive Officer" means the Executive Officer of the California Regional Water Quality
Control Board, Los Angeles Region, or an authorized representative.

"40 CFR" means Title 40 of the Code of Federal Regulations, which is the codification of the
general and permanent rules published in the Federal Register by the executive departments and
agencies of the federal government.

General Permit means a permit which covers multiple dischargers of a point source category
within a designated geographical area, in lieu of individual permits being issued to each
discharger.

"Hazardous Materials" for the purpose of this permit, unless indicated otherwise, refers to any
material(s) which can potentially pollute storm water/urban runoff.

14 April 1995
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"Hazardous Waste" for the purpose of this permit, unless indicated otherwise, refers to any
material(s) which

"Illicit connection" means any man-made conveyance connecting a potential un-permitted non-
storm water discharge directly/or indirectly to a municipal separate storm sewer aystem.

"Illegal discharge" means any discharge to a municipal separate storm drainage ~ that is not
composed entirely of storm water except discharges pursuant to a NPDES permit (other than the
NPDES permit for discharges from the municipal separate storm sewez) and discharges resulting
from fire fighting activities.

"Illicit Disposal" for the purpose of this permit, unless indicated otherwise, refers to any disposal
practices which occur without a permit and/or which violate the intent of the storm water
program.

"Illegal Dumping" for the purpose of this permit, unless indicated otherwise, refers to any
dumping practices which occur without a permit and/or which violate the intent of the storm
water program.

"Industrial Land Use" means land utilized in connection with manufacturing, processing, or raw
materials storage at facilities identified under 40 CFR 122.26(bX14).

"Landfill" means an area of land or an excavation in which wastes are placed for permanent
disposal, and which is not a land application umt, surface impoundment, injection well, or waste

~MEP" is an acronym for "Maximum Extent Practicable,~ the ~:l~logyol~l discl~ge
standard for Municipal Separate Storm Sewer Systems established by OWN ~2~).

"MS4" is an acronym for ~municipal separate storm sewer system~ and is ~d to refer to
Municipal Separate Storm Sewer Systems (e.g. "the Los Angeles MS4"). See storm drainage
system.

"Municipal Separate Storm Sewer" see Storm drainage system.

"National Pollutant Discharge Elimination System" (NPDES) means the national program for
issuing, modifying, revoking, and reissuing, terminating, monitoring and enforcing permits, and
imposing and enforcing pretreatment requirements, under sections 307, 402, 318, and 405 of the
Federal Clean Water Act, for the discharge of pollutants to surface waters of the state from point
sources. These permits are referred to as NPDES permits and, in the State of California, are
administered by the State Water Resources Conuol Board, and the nine Regional Water Quality
Control Boards.

14 April 1995
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"Notice of Intent" (NOI) for the purpose o’f this permit, unless indicated otherwise, means the
application for, or a request for coverage under the State of California issued Storm Water
Discharge Permit for Industrial Activity and/or the Storm Water Discharge Permit for
Construction Activity.

"Permittee" for the purpose of this permit, unless indicated otherwise, means an operator of a
discharge from a municipal separate storm sewer which has participated as a co-q~icant with
another permittee to attempt to meet the requirements of 40 CFR 122.26 and this permit, ~!
which has coverage under th~s permit (NPDES Permit No. CA0061654).

"Point Source" means any discernible, confined, and discrete conveyance, including but not
limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock,
concentrated animal feeding operation, landfill ienchate collection system, vessel or other floating
craft fi’om which pollutants art or may be discharged.

"Regional Board" unless indicated otherwise, means Califonia Regional Water Quality Conlzol
Board, Los Angeles Region

"Sediment"

"Significant Materials"

"Storm drainage system" means a conveyance, or system of conveyances (including roads with
drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels, or
storm drains): (i) owned or operated by a state, city, town, borough, county, parish, district,
association, or other public body (created by or pursuant to State Law) having jurisdiction over
disposal of wastes, storm water, or other wastes, including special districts under State Law such
as a sewer district, flood control district or drainage district, or similar entity, or a designated and
approved management agency under section 208 of the CWA that discharges to waters of the
United States.

(ii) designed or used for collecting or conveying storm water,

(iii) which is not a combined sewer, and

(iv) which is not part of a Publicly Owned Treatment Works (POTW) as defined at
40 CFR 122.2.

"Storm water," for the purpose of this permit, means rainfall and snow melt runoff. Does not
mean stored storm water.
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"Stormwater Associated with Industrial ActiviD’" means the discharge from any conveyance
which is used for collecting and conveying stormwater, which is directly related to
manufacturing, processing or raw materials storage areas at an industrial plant, and is required
to have an NPDES permit in accordance with 40 CFR 122.26.

"Storm Water Management Program" refers to a comprehensive program to manage the quality
of storm water discharged from the municipal separate storm sewer system.

Storm Water Management Plan (SWMP). For the purposes of this permit, the Storm Water
Management Plan is considered a single document.A single document for each specific ~’~
Watershed Management A~

"Storm Sewer", see storm drainage

"SWMP" is an acronym for "Storm W~er Management plan."

"Urban runoff", means any discharge of non-storm water(s) to the storm drainage system,                 k

Waters of the State includes those waters as defined as "waters of the United States" in 40 CFR
Subpar~ 122.2 within the geographic boundaries of the State of California and "waters of the
state" as defined in the California Water Code Section ~ which includes lakes, rivers,
ponds, streams, inland waters, underground waters, salt waters and all other surface waters and
water courses within the jurisdiction of the State of California..

"Watershed Management Area" means a geographic unit established by the Regiorml Board for
the pro-poses of planning, scheduling and synchronizing water quality assessments and
management activities.

14 April 1995
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May I, 1995                                                                             V

Staff Changes to the Illicit Discharges Chapter of the Pennia (~Proposed
are in BOLD

Illicit Dhch¯rges

This permit authorizes existing and new discharges to waters of the s~e from the
municipal storm drainage systems owned or operated by permittees. Ti~ permit               ~
authorizes discharges from new storm wuter conveyances constructed after the
issuance date of this permit that have received and complied with all applicable
federal, state, and local permits.

This permit authorizes discharges of storm water associated with industrial actiuity
and non-storm water flows (as identified in the Permittees non-storm water
discharge list only upon approval of the Executive Officer) from the storm k. ,~"
drainage systems owned or operated by the permittees only under the fuliow~g -%,
conditions:

1. Non-storm water discharges must be authorized by and in compliance with

~ another NPDES permit or identified by and in compliance with apeeinl
conditions identified in the Permittee~ non-storm water discharge list only
upon approval of the Executive Officer.

2. Storm water associated with industrial activity must be authorized by ¯
separate individual or general NPDES permit.

The Permittees shall implement programs to prevent, monitor,
identify and eliminate illicit connections/discharges/dumping mad
disposal, including spills, into the municipal storm drainage sy~ems
owned or operated by the permittees by December 1, 199~.

Each permittee shall effectively prohibit illicit discharges to the
storm drainage system owned or operated by the permittec other
than those authorized under ¯ separate NPDES permit. The
permittees shall incorporate appropriate control measures in the
storm water management program to ensure that "allowable"
discharges are not significant sources of pollutants to waters of the
state by January 15, 1996.

R0029298



1. The ~ Permitte~ shall develop and impleme~ an
effective program to identify and eliminate illicit connections by
December 1, 1995. A consistent watet~h~-wide ¢~tcept shall be
developed using investigative ~tandurd procedure~ ~o
investigate illicit connections to the storm drain ayatt~. Based
on the results of field screening activities, or ocher ~
information which indicates an ar~a of t~msonable potml~ of
containing illicit connections, d~tection and follow up
shall be followed. Priority shall may be established to
focus on major problem areas and allow for a
approach to eliminate illegal ~amnections or drains. This ahall
include high risk areas and i~dustries such a~ timae specified
in Subchapter N of the Federal Regulations. Notifleatio~
the Regional Board of any iflieit �onn~ion akall b¢ an
element of the investigative ~tandard pcocednrm.

2. The program developed by the PermiUees to identify and
eliminate illicit connections shall contain, at as a minimum, the

a.    System Sur~

i. Each Co-P~raittee shall nmk areas within the
watershed to be inspected for illicit ~ections.
This nmking of priority ar~as shall be �~mpleted
by November 30, 1995.

ii. Field screening, map resean:h, sad land use
investigation activities shall be done initially to
identify potential problem areas. The program
shall include ongoing field screening, using the
methods required in 40 CFR §122.26 (dXIXiv),
or alternative methods that have been approved
by the Executive Officer. The field greening
program shall focus on urbanized areas.

iii. Public out~each efforts shall be undertaken to
inform citizens in the area about the problem.

iv. Enforcement action shall be taken to terminate
such illegal connections. The Permittees shall

2
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terminate the source of the illicit connection or
discharge. The procedures developed shall "
require proper training for the field personnel
involved in identifying conditions that may
indicate the presence of illicit discharges, Upon
the verification of responsible parties, the
standard procedures developed droll require
the immediate cessation of improper dMpeeal
practices and the elimination of tile
connection as expeditiously as possJlde. Where
the elimination of an illicit connection or the
submittal of an NPDES application to the
Regional Board is not possible within n
specified time frame determined by the
permirtees, the standard procedures developed
shall require that the responsible parties submit
for approval a written compliance schedule for
the removal of the discharge to the permittee.
In the interim, the permittees shall require the
operator of the illicit discharge to take all
reasonable and prudent measures to minimize
the discharge of pollutants to the storm
drainage system

v.    More detailed and sophi~cated techniques such as
televised inspection and dye testing shall only be
used in special situation~ as needed.

vi. The Permittees Us~,~o~-P~m~t~ shall complete
inspections of their facilities for illicit connections
by June 1, 1996.

b. System Inspections

i. In sma]ier systems where the storm drain goes
into several pumping stations, a regula~ inspection
of the pumping stations for, among other things,
evidence of illicit discharges shall be
implemented.

ii. Co-Permit~ees shall �ffectivcly search for illicit
connections even in the smaJler systems.

3
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iii. In larger and mote complex sys~enm, a prognun
field ~ng ~ ~ ~

iv. Evidence of ~li~ ~ ~ ~go~ ~
pfiofi~

v. ~e sto~ d~n ~t ~bu~ ~ ~
illegal disc~ges ~! ~ ~v~ for i~t
co~ections. If a ~ ~ ~ ~ ~ ~
p~icul~ faeiliW, ~ ~iliw s~ ~ ~v~g~
to identi~ ~em ~y ~e ~ll~ ~ ~
~om ~d to smp ~ ~e.

All o~n ch~eb ~ ~ ~ for evid~
of il~g~ dis~ ~ J~ 1, 1~6. ~
o~n ch~el ~ ~ ~ ~ll~
i~o~ation on ~ ~ ~~ ~m
~dergm~ ~ ~r ~ ~ piloting ~

c.    ~b~c R~

i. ~e C~Pe~i~ ~ ~ntinue to o~m~ a
"hotline" 8~ t~ep~ n~r for ~e public

3. ~

~e Co-Pe~i~s s~l implement a co~ist~t ~ k~p~g ~
system to ~ck ~e ~n of illeg~ ~ectiom by ~m~r 1, 1995. ~

~e Pe~iaees shall develop ~ ~ ~de edu~tio~ ~d
~poning system along ~th prompt ~nse p~ed~s by
Decem~r 1995. An education prog~m shall be ~imed ~t
residents, businesses, indust~ ~nd employe~ of the

4
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permittee whose job functions/daily lives may impact storm
water quality. An education program Iay be developed
locally or regionally. The program shall i-dude at a
mmlmttm

L Education on proper use and disposal of pestiddes~
L

herbicides and fertilizers;

ii. Training of construction �~itroetm: Iad dev~q~crl
on developing stormwater site iIdSus Imd BM~s for
construction activities;

2iii. Efforts to explain the definitiei Iid impacts, sad
promote removal of illicit diadmrges; sad

iv. Activities to explain and promote proper management
and disposal of used oil and hazardous substances.

r-’~--

B.          ILLICIT DISPOSAL/DUMPING

1. Ou~eh

a. The Permittees shall continue to develop and implement
programs to promote, publicize, wad facilitate public
reporting of illegal discharges and dnespiag.

2. System Surveillance

a..-l,~By December 1, 1995, the Co-Permittees shall develop and
implement systematic surveillance programs which shall include,
but not limited to, regular inspections of vacant facilities, street
use inspections to detect illegal discharges and dumping into the
street system.

b.~. Caltrans shall continue its system surveillance program which
[r~ -

involves investigation, identification and remediation for
hazardous substances ~ and debris dumped on excess land
parcels.

5
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The permittees shall implement procedures to ~t, contain, and
respond to spills that may discharge into the storm drainage system.              "~"
if the spill/dumping is within an unincorporated area or within ¯
contract city, the County shall go out and eommesee ¢lt~t up. If it
is within an incorporated city, the City is responsible for cleanup
and the City shall then advise the County ahoy! allieient eleanup.

1. The cleanup and disposal of hazardous maU~ials substances will ~.~
be by the Health Hazardous Materials Division of the Los
Angeles County Fire Department or other local hazardou~
materials agency to be identified by the Permittees.

2. For non-hazardous substances m~z~ds, the kxai agencies shall
coordinate cleanup and disposal and shall sttempt to identify and ~
prosecute the violators. Cooperation among all agencies will be [:.~- ,~
needed to allow for prompt action and joint effort to deter such %
violators.

3. All Co-Permittees shall have local authority ag~dnst illegal
dumping activities.

.. ~=.--..~.::’.-...
4. Com_nlaint Resnonse

The Permittees shall implement a complaint response procedure by August
15, 1995. A quarterly summary of calls shall be submitted to the Regional
Board for information purposes. This shall include: a brief description of
the incident; what was spilled/dumped; quantity; what remedial action was
taken; and what happened to the discharger/dumper.

Coordination of Alternative Disposal

1.    By January 1, 1996, the Co-Permittees shall establish a public              [~"- ~

outreach program that will regularly inform the public of the
locations and/or schedules for Household Hazardous Waste
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collection programs that the Co-Permittees shall implement. The
Permittees shall also encourage the proper disposal of
materials from industrial and commercial urcaa.

2. The Co-Permittees shall continue to encourage the goper "t"
disposal of Household Hazardous Wastes and the ~ of L
oil, antifreeze, glass, plastic, and other materials to pcev~a~t the
improper disposal of such materials to the storm dmin~e
system.

The permittees shall develop and implement a program to promote,
publicize, and facilitate public reporting of illicit diseharge~ of water
quality impacts associated with discharges from the storm drainage system.
The program shall inform the public about what to look for and how to
report incidents. The program shall also enhance public awareness of the
problems ~ssociated with illicit discharges and may include programs such
as educating school students, using inserts in utility bills, public ~ervice
announcements in newspaper, on television, or on radio and occasional
public workshops.

Incidents involving a hazardous substance entering the storm drainage
system are to be reported by the responsible party, or, if not known, the
responding agency, to the Regional Board and State of C;alifornia Office of
Emergency Services (OES) at (800)__ ~ and the Federal Hazardo~
Response Number at (800) -    . Reports received through the
(~ounty-wide or local city hotlines shall be tracked and settled and
reported to the Regional Board.
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Enforcement Procedures

Co-Permittees shall take enforcement actions against llJici(
discharges/disposal/dumping through state Jaws and local ord/mmtm~
The enforcement actions shah be taken by municipal ~gents by Jmmdng
citations, notices of violation, cease and desist orders, or eves mddng
arrests depending upon the type of violation and the code prm4sieas timt
they are enforcing. A review of the various enforcement toob used by the
Permittees shah be performed by the EAC or WMC for �~nsistency among
Permittees. The enforcement procedures shall be �onsbtent oa u area-
wide basis.

D.    Coordination With State Non-stormwater PermJfz                                             r......~.

1. Quarterly, the Principal Permittee shall ob~in an updated
NPDES Permits issued by the Regional Board in order to
characterize the nature of the existing non-storm disclmrg~ in
the receiving waters within the watershed. This will help in

~.,, determining uaexpected discharge during dry weather m~l to
-J allow enforcement actions to focus on illicit

activities.

2. The Principal Permittee shall coordinate with other
environmental agencies to ensure that reXluiremeats imposed by
these agencies do not conflict with stormwater regulafioas or
goaL~. Requirements of many agencies de complemeat
storrnwater regulations. Coordination with these ag~zcies will
help minimize overlapping investigations and result in a more
efficient use of resources. Any conflict in requirements of other
environmental programs/agencies must be reported immediately
to the Regional Board for coordination ---’!~:7, :z *.~. ".:~2:h :==
:hc.’-’-!d "-~:: ~:::c~cn:.e. A watershed wide concept shall be
developed by December 1, 1995. These agencies, include but
are not limited to:

a. California Department of Fish and Game
b. California Department of Toxic Substances Control
c. California Coastal Commission
d. United States Environmental Protection Agency
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E.    Identification of Permissible/Permittable Dischar~_es

By l~cember 1, 1995, a list of non-stormwater discharges that can be allowed
to discharge into the Waters of the State shall be developed by tbe Executive
Advisory Committee and submitted to the Regional Board for approval by the
Executive Officer. This list shall contain non-storm water discha~ and
preferred/required methods for disposal and a justification of why
particular discharges should or should not be allowed.

F. A99rogriate Management Practie~

The Co-Permittees shall develop BMPs for watershed-wide implementation.
These BMPs shall include but not be limited to waste managemez:t from: hors~
riding areas, and livestock stabling and con-a] areas.

G.

The Permittees shall report non-compliance by any non-storm water
discharge permittee to the Regional Board.
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~MA STE DISCHARGE REQUIREMENTS FOR s’rORMWATI~ CASXXXXXX
NAGEMENT/~RBAN RUNOFF DISCHARGES

/ MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

b. Require th~ control of construction ~� runoff with enforcement provisions;

�. Set requirements for upgmiin~ stoan water mmmgement at redevelopment
sit~s.

I1. ILLICIT DISCHARGES

�iimin~te illici! conne~Jons b~ember !,’~.~. A consi~en! ~tcr~ed-wide
concept shall be developed 6~nves~. illici|~onne~ions to the s~orm drain
sysxem. Based on the results’~’LAT.~d screening mctivities, or other .ap.pro.p~i..’.at~
information which indicters an "a~ of" _m.sona.ble..po~!!al of. �o.ntmnmg
connections, detection .m~. ogo~: u.pj~ocedures shall ~ to~owco, rrioriW may
cmblished ~o focus on ’ .I~o~ m~d allow for ¯ cost-effective approach
to eliminate~~~q~ ~      "     .

) ~ .......

co ,K ¯ minimum, tlz following:

, v. More derailed and sophisticated techniques such as televised inspection
i and dye testing shsll only be us~ in speci~l six, radons, as needed.
~

vi. Each Co-Permiuee shall complete inspections of their facilities for illicix
connections by June I,

b. System Inspections

i. In smaller systems where the storm d,-a.in goes into severa~ pumping
stations, a rei~ula~ inspection of the pxxmping stations for, among other
things, evidence of illicit discharges sha]l be implemented.
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MALIBU CREEK AND OTHER RURAL AREAS WATERSHED

ii. Co-Pe, anittees shall �ff~vely semr.h for illicit connections even in the
mmll~ systmm.

O
iii. In larger m~d more ~ompim~ ~ ¯ pmgmrn of field screening shall

g

v. The morro drain alignment to suspe~ illegal di~lmrges shall
be investigated for illicit If ¯ discharge ran be u’aced to

p̄articular facility, investigated to identify ~
to stop the discharge.

2
fi’om underground drains for use

�. Public

contin~ to operate a "hotline" $00 telephone
i. ~ publicS~ call end s~-port illicit connections.

The tl implement a �onsistent recording system to track the report of illegal
connections i, 1995. If the spill/dumping is within an unincorpora,.ed area or ~m~within a city, the County shall go out and commence clean up. If it is within an
incorporated city, the City is responsible for cleanup and the City shall then advise the
County about suflicl~m cleanup.

~m~

I. The Perminees shall develop an area wide educational and reporting system along
with prompt response proc~ures by D¢�¢mbez 1995.

The Permittees shall continue to develop programs to promote, publicize, and
facilitate public reporting of illegal discharges and dumping.

D. gy~ern Surve~llanee

I. By December 1, 1995, the Co-Perminees shall develop and implement systematic
surveillance programs which shall include, bm not limited to. regula~ inspections of
vacant facilities, street use inspections ~o detec~ illegal discharges and dumping into r~’---~
the street system.

2. Caltrans shall continue its system s~u’veillance program which involves investigation,

9 February 10, 1995
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~,,~.S’I’E DI$CTIARG£ R£QUIR£M£NTS FOR STORMWA’r~R                                            CASXXXXXN
MANAGEMENT/URBAN RUNOFF DIS~"HARGES
MALIBU (:REEK AND OTHER RURAL ARFAS WATERSHED

identification and rmnediation for hazardous waste and debris dumped on exczss          V

!. The cleanup and disposal of hazardous mat~.q~ials will be by the Health Hazardous
Materials Division of xl~ Los Angel~s County Fi~ D~parun~nt or other local

dispos~ and shall anempt w id.~..~" ..~d ~p~ u~ ~omm~..
among all agmcies wiU be ue~w glow mr,,m’omp~ ~"uon aria jomt extort xo

All Co.P~q~inees sl~H~lis          rcspons~ procedu~, by Au.gust IS, 1995. A

qum’terly--~~’~~___~ :~’~~-- the l~gional Bore’, for informsuon purposes. F.~

~,~llJ inform the public of the locations and/or schedules xor rsousenola l-lazaroous
~Wa.~i~’xion\~ programs that the Co-Perminees shall implement.
Th¢’~,c~rminees shall �ontinue to encourage the proper disposal of Household
Hazardous Wasps and ~he recycling of oil, anxifrezz~, glass, plastic, and other
materials m prevent ~ improper disposal of such mm’ials m the storm drainage
symm~.

H.

Incidents involving a htzardous material entering the ~orm drain s)~em are to be reported
by the responsible party, or, if not knov,~ the responding agency, to the Regional Board.
Complaints received through tbe Coun~/-wide or 1o¢~1 ci~ hoUin~s shall be tracked and
reported to the Regional Board.

Each Co-Perrninee shall take enforcement actions against illegal dumping through state laws
and local ordin~ces. The enforcement actions shall be taken by municipal agents by issue
cilmions, notice of violations, cease ~d desist orders, or even make arrests depends on the
type of violation and the code provisions that they are enforcing. A review of the various

[~enforcement tools used by the Permiv.ees shall be performed by the P6ncipal Pertains.

~ I0 February ]0, ]99~
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III. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES
’ i’

A. Identification of ~oureel

1. Each Permittee shall develop and implement a progyam that focuses on the        ~
identification and control of storm water pollutant discharges from
industrial/commercial facilities within their jurisdiction. This program shall provide

!1 February 10, 1995
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IL ILLICIT DlSCHARGF.~

The elimination of illegal connections and illicit disposal (IC/ID) practices is an important
component for any program aiming to enhance the quality of stormwater/urban runoff.

Although more information is needed to assess fully the benefits and costs of conducting
IC/ID programs, we can make logical decisions regarding application of beat nuumgcment
practices (BMPs) to minimize such incidents. These BMPs will vary due to the jurisdictional
differences which exist within each watershed. Each jurisdiction within the watershed w~ll
be developing and implementing those activities which adequately serve the jurisdiction and
the watershed as a whole.

IC/ID practices are intermittent discharges of pollutants into the storm drain system that
can degrade the quality of receiving waters. This can occur through catch basins, area
drains and even on gutters and street surfaces. Some illegal dumping activide,~ are done by
individuals who do not know that such practices are illegal and can adversely impact the
environment. Yet, others may be carrying out such practices with the full knowledge that
¯ such activities are prohibited.

A.    ILLICIT CONNECTIONS

In order to implement an illicit connection management progran~ jurisdictions as a
whole will need to develop and implement the procedures for investigating each of
their respective storm drain systems.

Detailed procedures to eliminate illicit connections depends on the coraplcxity of the
storm drain system. A consistent watershed wide concept will be developed to
investigate illicit connections to the storm drain system. Based on the results of field
screening activities, or other appropriate information which indicates an area of
reasonable potential of containing illicit connections, detection and follow up
procedures would be followed. Priority should be established to focus on major
problem areas and allow for a cost-effective approach to eliminate illegal
connections. This concept will be developed by December 1995.

1. SYSTEM SURVEY

A system survey is a necessary component of an illicit connection elimination
program. Although the basic concept is similar, the actual techniques and
methods which jurisdictions within the watershed use to conduct system
surveys can be quite different.

In conducting system surveys, the intent is to avoid costly investigations within
areas not suspected of containing illicit connections. Field screening, map

I1-1
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research, and land use investigation activities will be done initially to identify
potential problem areas. Public outreach efforts will be used to inform
citizens in the area about the problem. Enforcement action will be taken to
terminate such illegal connections, It should be noted that more detailed and
sophisticated techniques such as televised inspection and dye testing will only
be used in special situations as ~

Presently, Los Angeles County has begun a system survey. Maps detailiag the
location of each storm drain, its manholes and catch basin connector pipes
being prepared by Los Angeles County to facilitate monitoring o~ illegal
connections and discharges. The location and source of disdmge for
connections is being inventoried. A GIS system to allow mamzge.ment sad
analysis of this data is also being developed. This information will be used
in the storm drain inspection ~ which is ongoing. The program iz
targeting open channel storm drains. All open channeLs will be impected for
evidence of illegal discharges. The open channel inspections will also be ur, ed
to collect information on dry weather discharges ~om underground draim
use in prioritizing future under~mnd drain inspections.

2. ONGOING SYSTEM ~

Ongoing system inspections for illicit connections will involve the techniques
identified in Section 1. above, along with some additional activities. In
smaller systems where the storm drain goes into several pumping stations, a
regular inspection of the pumping stations for, among other things, evidence
of illicit discharges will be mt~zciem.

In larger and more complex ~/stems, a program of field screening will be
used. Evidence of pollution will be categorized and prioritized. The storm
drain alignment tributary to the suspect illegal connection can then be further
investigated for illicit connections, if a discharge can be traced to a paniodar
facility, the facility will be investigated to identify where exactly the pollutants
are coming from and efforts needed to stop the discharge..

Another means of detecting illicit connections may be to rely on reports
illicit discharge from the public. This will utiLize the County’s or another
agency’s established "hot/ine" number that the public can call and report such
observations.
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3.    REIN)RTING
V~!~              A consistent recording system will be established to track report of i11�~1

connections. This recording system will be used by the Pemdttees witldn the
watershed.

B. ILLEGAL DUMPING ~’.

Due to the intermittent and unpredictable nature of illegal dumping, apprehemion
rate of violators could be quite low. The first course of action is to develop an area
wide educational and reporting system along with prompt response ~ This
will be accomplished by December 1995.

¯ .~                     1o      OUTREACH

Reporting hotlines, in conjunction with outreach/publicity programs, can help
minimize the problems of illegal dumping. The County has established an 800
hotline for the reporting of illegal dumping. In addition to this hotline the
cities of Agoura Hills and Calabasas have estabLished their own reporting
numbers. All five cities in the watershed have public outreach progrmm to
promote the reporting of illegal dumping. Newsletter articles, brochures, door

i~ hangers and refrigerator magnets are outreach methods which have been ~"~
used.

2. SYSTEM SURVEILLANCE

! Measures that may be used for this a.~oect of the program may include but not U
limited to regular inspections of vacant facilities, street use inspeedon

~ programs to detect illegal discharges and dumping into the street system, and
~ a public complaint and reporting system. U

Caltrans’ system surveiIlance program involves investigation, identification and
remediation for hazardous waste and debris dumped on excess land parcels. J
See Chapter VII Public Information and Participation of this report for a
detailed discussion of the outreach program.

3. SPILL RESPONSE :

The Health Hazardous Materials Division (HHMD) of the Los Angeles
County Fire Depanment is generally the prima.D, spill responder. If the_--=----
material is found to be hazardous, the cleanup and disposal of the material
will be done under the supervision of HHMD. If the material is non-
hazardous, the responsibility will fall on local agencies to coordinate cleanup,
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disposal and attempt to identify and prosecute the violators. Cooperation
among all agencies will be needed to allow for prompt action and joint effort
to deter such violators. All agencies will have local authority against such
illegal dumping activities.

4. COMPLA, INT RESPONSE

The County and some local agencies have established a stormwater telephone
"hotline" that can be utilized by all citizens. Public complaints are ~enerated
through these "hotlines" and also through regular channels such as calls to
Fire or Police agencies or to public works or legislative offices. Although
responses to these complaints will van/ depending on the natm-e of the
complaint, action shall be taken.

Only Los Angeles County has established a complaint response procedure.
Hotline complaints are being tracked and a follow-up letter to violators has
also been implemented.                              ,

$.    COORDINATION OF ALIT, RNATIVE DISPOSAL

Alternative disposal is one way of reducing non-stormwater materials that can
potentially find their way into the storm drain system. Recycling programs are
one of the most effective ways to reduce waste material. The recycling
program can either be at the curbside or through drop-off centers. Household
hazardous wastes can be dropped at mobile collection centers or at fixed sites.
Co-permittees in the basin generally participate in the County’s Household
Hazardous Waste collection program. Effectiveness of those programs may
be enhanced by a public outreach program that will inform the public of the
locations and/or schedules for such events. Technical assistance or
information may also be provided to businesses that want to develop a
pollution prevention, waste minimization or alternative disposal program.

Alternative disposal programs are effective and within this watershed they are
very popular. With the exception of Caltrans, to which the program is not
applicable, all jurisdictions have implemented curbside recycling progran~s.
They have also publicized the program to increase participation. The
Countywide Household Hazardous Materials Round-up is also successfuL
Ventura County accepts hazardous materials twice per month at a permanent
facility. All cities participate and actively promote the events. Caltra_qs, who
does not participate in the Countywide program recycles its own materials
including, used oil, anti-freeze, oil filters and aluminum.
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6. RF.,PORTING

Incidents involving a hazardous material entering the storm drain system axe
to be reported by the responsible party, or, if not known, the responding
agency, to the California Regional Water Ouality Control Board, Los Angeles
Region (Regional Board). Complaints received through the County wide and
local city hotlines will be tracked and reported to the Regional Board.

C. ENFORCEMENT PROCEDURES

Enforcement actions against discharges are done through either state hazardous and
toxic materials statutes or through municipal ordinances that are already in the codes
of the perrnittees. Industrial Waste Ordinances may be used in enforcement actions
against illicit connections. Furthermore, anti-littering, health codes, plumbing codes
and fire codes may be utilized for dumping or spill incidents. Enforcement actions.
can be taken by different municipal agents, including but not limited to, Industrial
Waste Inspectors, Building or Plumbing Inspectors, Fire Department Inspectors, Pazk
Rangers, Street Use Inspectors, Health Inspectors, Police Officers, Community
Services Officers, Animal Control Officers, Code Enforcement Sta/f or PubLic Works
Inspectors. Some of these agents are empowered to either issue citations, issue
notices of violations, issue cease and desist orders, or even make arrests depending
on the type of violation and the code provisions that they are enforcing. Some of
these agents are also empowered to en!orce not only munic-ipal ordinances but also
state laws. A review of the various enforcement tools used by the Permittees will be
performed. A recommendation will result on a consistent enforcement approach for
the watershed for consideration by all Permittees in their own enforcement programs.
This recommendation will be developed by December 1995.

Four jurisdictions have ordinances within their MunicipaJ Codes to prohibit illegal
dumping/littering, in general these ordinances include penalties. Alternatively, one
city relies on education programs to encourage the public not to litter, Caltrans posts
No Littering signs with fines, and Westlake Village requires landscape contractors
to pick up all green wastes. The cities rely on Code Enforcement officers, Health
Department, Fire Department and Animal Control staff to enforce the regulations.

WITH STATE NON-STORMWATER PERMITSD. COORDINATION

In order to characterize the nature of the existing non-storm discharges in the
receiving waters within the watershed, a list of NPDES Permits issued by the
Regional I~oard will be obtained. This will help in determining unexpected discharge
during dry weather and to allow enforcement actions to focus on illegal dumping
activities.
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There is also a need to coordinate with other environmental agencies to ensure that "[/,7"requirements imposed by these agencies do not conflict with stormwater regulations.
Requirements of many agencies do complement stormwater regulations. These
agencies, include but not limited to, Fish and Game, DTSC, USEPA, and the Coastal
Commission. Coordination with these agencies will help min~rnize overlapping             ~.~
investigations and result in a more efficient use of resources. A watershed wide
concept will be developed by December 1995.                                         ""

I. IDENTIFICATION OF PERMISSIBLE/PERMITrABLE DISCHARGES

A list of non-stormwater discharges that can be allowed to discharge into the
Waters of the State will be established by the Regional Board.

2. APPROPRIATE MANAGEMENT PRACTICES ~-.

Continued communication with the Regional Board will allow current
information to be circulated among all agendes.            .

3. REPORTING

Any conflict in requirements of other environmental programs/agencies must
be reported immediately to the Regional Board for ruling as to which one           ’
should take precedence.
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6./.3.z Use of Private Ian~, llen’bility {and opportunity) to Jncorpmsle
BMPs ~ prior to final ~ use dedskms

A municipality also may i~ ~ end ~n acti~ilies (see Section ~.I.I}
water quality controls into i~ ~ ~e p~n to
indicate controls that may be ne0e~m~ for new ~ Siting Considerations
development. Some of the best o~xx~unl~s ...
to prevent pollution and to implen~t ef~h~
storm water quality controls occur durin~ .--J
development. Local governments typically The de~ee of imperviousness ~
play a strong role in over~eei~ r~w conoen~ation of pollutanlz In strum m,
development and have, or ~m sdap~which in turn a/recta the type
administrative infrasU-~cture to ~ddnss storm controb that may be noceuary. As ~
water quality concerns, imperviommess of an ~ Inmmes, the nm~ ~.~

volume and the pollutant ioadin~ Inc~mse.
The storm warm" msnagement lwoems Studies show that runoff h~rn Industrial m

should begin with land me p~ming ~ndwhich generally have h̄igh degr~
zoning and continue h~vough the developmentimp, can haw a wide~ va~ety md
and redevelopment process~ Municipsltties gnmt~ mncenU’ation of pollumnt~ ~
generally can obtain commitmems/tom Innd /ram othe~ land uses. Recruit studies sbo
developers more easily prior to ~linquishing indicate that the degree of impervtoumess ~m
~urisdictional leverage over the parcel wbe~ be in/m~ed from the level of de~ada~k~ in
the potential control is to be local~l: Leafage urban receiving streams. (For example, ~e
can be achieved through plan ~oval orSchueler 1991 and Klien 19793 Populalltm
zoning changes. The nego~al~on proce~ ~rpmjectiom will not indicate the degree to
the dedication, condemrmlion, or otherwhich industrial land use will Lrtcrea~e unhl~
acquisition of land and the process lot gettingplanni~ and zoning informal~on is ~so
the land developer to construct or otberw~ eomldemd.
implement controls will vary dmnmllcsll7
among murticipalities, particularlysmong ~ Soll Conditions
in different States.

Controls designed to infiltrate storm ~
Source and structural contro~ ere mast will be ~ected by site ~ecific soil conditltms.

�ost-effective when development is pl~med For exaznple, clay content of the soil end the
with storm water quaii~y contmb in mind. antecedent moisture content (degree of ~11
However, it is probably more appropriate Jot ~aturati~n at the ~ne of a given storm event)
the municipality to propose a flexible plan that will strongly influence the effectiveness, and
specifies a variety of program ob~ctiv~ therefore the applicability, of Infiltraii~
through the development process ra~e~ thanmntrols for a given location.
identifying a certain priority m~d rigid̄ ’
schedule. O~er benefit~ of early and flexible

I    ~ PROGP,.AM AND SCHEDULE TO
pl&nning include ecological diversity, wetlands DETECT AND REMOVE ILLICIT
preserva~on, and the creation of controls that DISCHARGES AND IMPROPER
also function as amenities. Comprehemive DISPOSAL
land use plans, zoning ordinances, ~d
subdivision ordinances are important NI’DES permit~ for ctiscl~rges from MS4s
mechanisms to implement these controls early require effective detection and removal
in the development process. C~nslderation of the MS4 of illicit or improper d~ and
storm water quality during pre-development is dispo~.
one of the most effective ways to imp~ment
controls. This is because the maximum
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§12Z26(dX23~v)(B). [The appflcstton must necessary to l~-vent illicit discharges to tee
incl.de al de.mi~n of ¯ pro~n, indudi~ MS4.

the dischar~ to ~e mttnkipal ~

pmnit 6x) illicit d~ and impmp~ ~27..7~(dX7.Xiv)~’B~). ~ appIScatio, must
disposal btto the stoa~t sew~’, include a] desCril:~ion of ¯ pro~ btckadh~

The NUP, P stud), concluded that the quali~ .tom
of urban runoff ~ be adversely ~ by however the folknving cat~ M no~-stcrm

Elimination of these sources of po~
would result in a dramatic improveo~nt in the
qU~Lit~ Of ~orm water ~ ~ ~

mam~s~ ~ TbJs proposed management program

intended to direc~y Lmplement ~ mandate of implemented and enforced. The description
Section 402(p)C3)(B)(ii) of the CWA, which should include a schedule and alIocal~on of
requires permim for MS4s to efK, ctively m/fund resources. A direct linkage should
prohibit non-~torm water discharges into storm exist between

appropriate action will be for the municlpality ordinances and orders
to ensure that illicit discharges become coveted the prohibition of illicit discharges.
by a NPDES permit. However, in most cases,
elimination of il~icit d~ or improper While tlds program component is required
dumping is the appropriate focus of this to prohibit all types of ill~cit di~, the
program component. The quaJity of storm following categories of non-storm water
water runoff from inner-~ty core area, s, di~es need only be prohibited by the MS4
particularly in older parts of the country, when they are identified by the MS4 as sources
would benefit most from this componmt, of poilutan~ to waters of the United Sta~s:.

The applicant should propose a schedule
for implementing this program comporms~t ¯ LancLscape irri&ation
throughout the initial permit term. This ¯ DiverWd stream flows
schedule should reflect the priorities identified ¯ Rising ground waters
by the murtic~l:~ity during the application ¯ Uncontaminated ground water
process and be based on the IXOblems infiltration
par~cular to the specific MS~ 352.005(20)] to separate storm sewe~

¯ Uncon~n~inated pumped ground water
6.5.1 PtohibiEng IIEcit Diacha~ges ¯ Discharges ~rom potable water sources

¯ Founda~on drains
The proposed management program mu~t ¯ Air conditioning condensation

include a description of inspection procedures, ¯ Irrigation wal~-
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¯ Water from crawl q>ace pumps

¯ Lawn wam~ to sut~nit the results of field ~:reening stud~
¯ Individual residentlal car washing to evaluate the possible occurrence o~ ~
¯ Rows from riparian habitats and connections and improper dumpb~

wetlands ~122.26(d~iv)(D)]. ~ weather flows
¯ Dechlorinated swimming pool were enc’(nL,~ered during the ~ ~

¯ S~et wash warn. analysis wss ir~mded to provlde Ink=ms~k~
about /Ilk:It cmmectism ~nd ~

While £PA does not consider these flows to    dumpb~.
be innocuous, the), are only regulated by the
storm water pro~vam to the extent that they In l~t ~. ~ m requlm~ to
may be identified as st~tflcant sources of propose pm:edu~es ~m- continued fletd
pollutants to waters of fl~e Unltad States under suee~ d~ the ~erm o~ ~ permit.
certain circumstances. B an applicant knows°
for example, that landscape i~igafion water
from a particular site flows through and picks ~:0.~~. ~ a~s~ ~
up pesticides or excess nutrients from fertilizer t~�lude a] ~ of proe~tu~ to
applications, there may be ¯reasonable med,,,"on-~i~field~minsa~-~ivit~
potential for ¯ storm water discha~e to result duri~ t~ lUe of t~ pmnlt,/ndud~

the applicant should contact the NPDF..5 fieid~mm~
perrnitt~ng authority to request that the
authority order the discharge~" to the MS4 to
obtain a separate NPD~ permit (or in this Applicants can propose to use procedure
case, the discharge could be controlled through rdmilar to those used for field screening
the storm water management program of therequired in Part I of the application or they csn

The .Part 1 field screemng requirememz are
The applicant should consider the specific found in ~I22.2fi(d)(l)(iv)(D) and are explah~ed

land use, age, and stage of development in ti~in ~ P~,’t I L, uklance manual
program component. For example, one study
in an established metzopolitan area found that The Part 2 proposed field screening
60percentofautomobile-relatedbusinesseshad program component should describe are~ of
improper storm drain connections. While some ~ system where the continuation of the field
of the problems discovered in this stud), were screening program will be conducted and the
the result of improper plumbing or illegal rationale for selec’dng these areas. 1~"
connections to storm drains, the majority of ~ example, the rationale for continuing field
connections were approved by the municipality screening at ¯ given location might be that ¯
when the), were built, wide variation ~ results was obtained during

the initi~ s~ms. In addition, the applicant
For problem identification and problem- should propose field screening for a portk~ of

solving, a municipality may elect to implement any recently-identified major ouffalls that w~e
a follow-up study that ~’aces identified not known to the applicant when it prepared
pollution incident~ to their source (e.g., up the its Part 1 application, provided sampl~g of
system). A variety of pol~utant-t~acing these outfalls is safe and practicable.
techniques and field screerting can be used t~
identify illicit discharges.
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improper disposal is ~merally higher for ~eas identify portions of the system where follow-up
of older developa~nt, areas with many Inver, ti~l~ns are appropriate. For example,
aqtomobile-r~ated indm~’~es, ~d m~as withcalculating ¯ hequency distn’bution of dry
~ignificant numbe~ of heavy Industrial weather flows attach screening site could ski
facilitle~. Therefore, in ~ �~es applicants inestablishingcri~eri~oklentifywherefolk~v.
should include these an~ in the proposed up inv~s~i~k~s are ~’op~t~.
field scr~rd~ pro~’~n.

The description o~ h~ ~eld s~ning ~r il~idt conne~s h~iude inspectkm of
component should provide¯ del~Jed summary stm-m ~ ~ me of remol~:Dntr~
of the departmental responsibility for field~meras, on-site ~ ~nd dye-lmt~s at

and equipment to be used, and the proceduresdischarge m~ilmir~ to pinpoint pollutsnt
for documenting field sc’dvities, both In the murces. In m ~ses, I/tese invesli~atiom
field and in the of~ce. Generally, the Part 2n~ybecom’din~tedwl~hpretn,.a~entprosrsm
field screening pro~-~n should re/~ect aimpecUons. Such appn~ches are
conlinuously nafrowit~ [m~cms I~ Irace fllidt in Ev, hlbit ~ Comdinatin~ inspections can be

of tire munkipsl treatment plsnt.
In order to ~ ¯ mmprehen~ive

proposed menagementpmgrmn, applicentsare A dm:idtst should be developed fro’
required to describe procedures for h~pector~ to me to detect illicit connections.
investigating portions of the mtmidpol system The d~.ckl~ should be structm~ to en.~re a
wh~re field screening er other information comprel~nsive ev~ualio~ of ~ problem and

include a] de~.il~on of im~dt~e, to t~ description), ~KPA suggests that the applicant
~onowed to mve~sa= po~on, of~ prepare ¯ n~p identi~ing the local~on of
.eparm .ton~ .~wer .y~n t~, ba~l on suspect~ problem ~reas. The map should be

appropriate in~’matic~, i~[icate ¯ ~onable provided ~s pert of ~ Part 2 application.

ot~er ~ of non-~.nn wat~ (~.h The proposed program component

procedures f~r mns~tuent~ ~:h as ~ process to investigate, identify, and prohibit
coliform, ~I ~r~,;,>~.,., ~nt~ illicit discharges. If field screening leads to
(MBAS), r~sidt~l ch~-ine, fluorides and positiv~ t~ts Of feC~ coliform, fecal
po~sium; t~,ins with 0uomn~.trk dye; or OCOCCuS, surfactants, residual chlorine,
conduc~in~.~y and otherin ~ormcon.~der~o~.ew~ inspe~tion~allow. ~uchWherefluorides, or podium, ¯ mun~cipa/ity should
de~.cription sh~Ll include ~he lock, on o~ storm reconsider wbeti~" any of the non-storm wa~"
.~wen that ~w be~n id~ti~d for ~uch discharges der, cn’bed in Section 6.5.1 are the
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For example, some industrial ImS~s~mmt such contro~ The priorities
pmg~amsspecificallyrequire~atks~lmorsp~ implementation proposal ~ react the
be routed to the storm sewer m~r than Oe nature of ides~i~d murces o~ pollumnm ¯t the
sanitary sewer generally to prot~ ~
health and s~fety and to pm~t ~
treat~ne~t capabilities. This issue serves m The descriplton ~ ~
reinforce the need for coordinaUon I~weeu the prevention activities should induce ~be ~ ¯
various municipal pro~ra~m that me ~ in municipality will rake to ~ msd when
some way to storm warn’, necessary, adequacy ~

d~.har~ed to its l~.q4.

municipal departments ~ for employees in order to respomd ~o ~ of
implementing the progr~n, and ,~o ~ hazardous chemica~ from ¯
address employee training, reportinginto the storm ~.wer ~
procedures, containrnent of spiib, ~ ~1

up procedures. Generally, the pmpmedto occur (or ~ the atost
program for spilJ response and ~ ~hould be identi£~ in the
should focus on ~ homekeep~ a~! water management prod’am. If
materials management practices, wh~ ~re spec~ materials ~ pmeedur~ and

development of ¯ successful spill response ~! Control, ~xi Countermeasure ~CC) Plans
preyention pro~nam is to ~ssess the pccem~ of that are reqtdns:l for certain
vanou~ sources at ¯ perticular property to Section 311 c~ the CWA.
contribute pollutants to the storm w~er

materiais handled, and the location asd types for inspecting the facility for ~ m~d ~pllls.
of materials management activitY. F-~ms to These inspections include equipment ~d
consider when evaluating the ~ material~ handling ¯re,so which need to be

site include tho~e that are ILkely to iesd to the for, pollutants entering the drainage system.
identification of specific strucu~ or Procedures to ensure the ~v~tability of
nonstructura] controls to ¯ddr-~,~ ~ appropriate personnel and equipment for

cleaning up spills must be idemified. A system
Other factors to consider ire ~ toxicity to ensure that appropriate corrective action has

and quantity of any chemicals used, ~, occurred in response to inadequ~:ies identified
stored, or discharged from the sit~; the hi.story during the inspection is alr, o est~t~bed under
of any NPDES permit violations born ¯ ~ite; the program.
history of significant leaks or spills of toxic or
hazardous pollutants; and the des~namd u~es Not all of the SPCC program elements may
of the receiving waters, be necessary for municipal ¯pplicants.

However, EPA ~’ommends that the propoeed
This program element should ~o include storm water management progr~n describe

a description of storm water management how the records of inspections will be
controls that ~e appropriate for the site that maintained and made available for
would control or allow for the mitiga~on of investigations of causal fat’,ms and progzam
any leak or spill and a proposal to mxplen~ent effectiveness. Incidents of leaks, spills, and
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improper dump|ng, ~long with other g~tlon.s of used oil from do-lt-youne~
informationdescribingthequ~Iitymz/qu~ntity *utomobile oil ch~n~.s, m~ disposed of
of storm water dischar~.s should be included improperly. An ~dditioral ~q) miltio~ ~
in the records. Inspections and maintenm~ of used oil, most coming from service
ac~vit~es, such as containment berm in~.~ty and repair shops, are used for road ~
tesbng or the cleaning of oil/warn, sq~’ato. FR 48056, November 16, 1~)0). !/
should be documentt, d and recorded in ¯ individu~ls find the prop~ disposal of used ol]
mah’ttenance io~. or toxic materi~s all.cult, inddems of

improI~r dispos~ increase Forexam~e, whm
6.S.S Public Awa.-eness ~.l ~ ¯ iarge f~ac~on of service star/ore ~k)~ot

Profrram do-it-younelf used o/1, imixop~ ~
the muni~il:~ storm ~ ~ ~

Applicants must propose ¯ mL.tag~nt applicants are required to propo~ ¯ proMmn
program component thatpromo~s, pubfidzes, component that wi~ fa~i~at~ ~ pvo~
and ~a~i.~t~ put~ic repo~n~ of iaicit dispo~ of used oil and Wxics bumhomeholds
discharges or warn" qua]|ty L.npacls assodat~d by establishing munJdpaJly opiated

coUection sites ~.~

§122.2~(dX2)0v)(3)~’). ~ aRalkst~m mast
include a} deschp~ion o~ a ~ t~ §122.2~(d)~2)(iv)(BX~). ~ appika~m must
promote, publicize, snd b~litat~ ~ b~�lude a} de~dpt~on of

Timely report~ng by the public o( hnpmper dls- The proposed program should
pos~l and illicit dischz,"g~ sre critics] com- outreach pl~’ts to l~ndlers of used o/]
ponents of programs to control such sources, the public, and ope~t~ng plm~ fo~ o/I snd

household w~st~ collection pro~mns.
To enhance public awams~ss, pco~mns

may include setting up ¯ public izt~’u~tion £xa.mples of effectivo public oul~’esch fo~
hotline number; edurJtm~ school students; t.he~ types of pro~-m~ts include dedicated
establishing community ~nd volunteer murdcipa/ phone numbers (e.g., ¯used
"watchdog" ~roups (e.g., "Adopt.~-Sa’emn oil/toxic msteriab hotline), p~nphk.ts,
Pro~’arn"~ using inse~ into utility bilb; m~d requis~nents t/~t oi/retzil&s post the
newspaper, telev~ion and r~dio mmounce- of the nezrest u~.d oil collect/on.
ment~ to inform the public ~ut wh~t to look Prog~ms can ~lso inform the publi� ~out
for and how to report in, dents. The put~ic ~Ite~rtatives to toxic materials.    Catch
aw~eness efforts should cla~y to the pubfic b~sin/storm sewer inlet stendlin~ ~
that they are the ultimate bene~:iaries of ¯can abo be proposed as part of the prod’am to
successful storm water n~nagement pro~ran~ /ncre~e public awareness of t~e �onnec~on

between storm sewers ~d ~ w~t~
Proper M~n~gement o~ Umf O/I ~nd    r~ou~ces.
Toxtcs

EPA es~mates that annua/ly, 267 mlllkm
gallons ot used oiJ, includhng 135 million
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~..q.7 lnfil~tion of Seepage                 ld~tifTtn~ infiltration o~ seepage into ¯
MS4 Is a ~od ex, unple of the need for vaxtous

In order ~o efft~velycompit~ ~ por~m municipal run.ons to be
0f ¯ proposed I~tl~e~rtes~t ~ the mpl:dica~t �oordil~lted. Proposed storm watermust desmibe mnm:~Ls to limit tnftllx~ticm d management programs might ~ how

M.q4s, if necesury.

~ of ex~ilu-at~on durtng l&.l inspections, m~d pm~

pmpmn ,lso should ~ pmvlsiom

,~g pipes, poorly �ons~’u¢~l manholm and ¯ moccfinated program between the operators

contamina~ ground w~r suppl~.
~ ¯~ or ~.

m~d wh~e S~la~ ~,wer latmab and s~m ~ mm~g~ent pro~mn desk,’be conm)b

auter~ such as Favei.                    Malfunctioning septic sysmms may lead to

�ol/ectlon system may be tnfl/tration d water,
ma/hm~orting septic Rstem Is less likelyOhm, the ra= of ezflltraUm beepage) tram �~use ground want co~tamlnatton where an

greater than the rate of infiltration Imo t~e
downwa:d movemmt of wastewater. (Poorlysystem. An EPA study on sewer ezfl/uatio~
Io~ted septic systems that a:e operatlngfound s|~’icant ratios of the me of pfopedy m~ the Feait threat to p~mndex~trat~on o~ sewage to the rote of f~dtrslfms walr).of ground wa~er or storm wster Into ssrdtary

sewe~. F~dd and laboratory results (ound this Stuface ~ns of leptfc I]meml axer¯~o to vm-y between 1.5 to I m~l 14 to L caused by ck~.d or tmpermmble softs, or
w~en stopped up or collapsed pipes fm~eIn some cases, prevmtt~e nulntmunm untreat~ w’astewater to the surface. Smfamsurveys or on-song tn.~Jtratio~ m~d fn~ow malhmc~ns can vax7 tn de~ree h’mn(l&I) proF~ns to detmnine wher~ water is occasional damp patches on the surface to

mod~he~ to facade the sau~e and f~te of
storm sewer. Az~ improl~r remedy for ¯ex~u’at~on tram the systen~ stuface ma~un~on ts tv i:~st~l a pile or
~ over ~oiJ absorption ~t~ms to
unlx~ted over~ow away from the
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United St=tet Off~ Of W~ EPA ~33.B-92-002
Environmental Pmledion (F.N-33~) Noveml~ 1992

~EPA Guidance Manual
~ For The Preparation

Of Part 2 Of The NPDES         ---
Permit Applications For Discharges
From IViunicipal Separate
Storm Sewer Systems
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Source Identification

According to 40 CFR IZ~gl~, ¯ ms~r field surveys (e.g., visual inspection of the
ouffall is a MS4 outfaU h~t ~ ~ ¯ banks of receiving wa~) to locate major
single pipe with an Inskle di~mem" ~ ~ Imst

from ¯ single conveyance mher thin ¯ ~ When submitting ¯P~rt 2 permit "r
pipe re~dng a drainage ~rea of m~e ~m ~0spplic~on, municip¯li/ies should include s
a~r~ br~ descr/p~ion of how sdditional major

ou~ll~ were identifie~L ~ dm~iption is not
For those munidpal sepam~ ~ storm" in~nded to be ¯ leng~ I~t ~ esch sewer

lands zoned for Lndustrisl a~Zi~y, ~o~tiine of the methods m, ploys/.
out~alls also include ouffalis lh~ ~
from a single pipe with an inside ~ ~
12inches or more, or disd~’~ehma~her~m4.S ~gY OF IIqDO~r~AL

of 2 acres or more.
to outfalis of drainage areas ~ho~ Tbe~si~.p in th~ IX~i~n of the Part

example, ff a three ¯c~e �lmina~ mm i~ mined t~dumial stm’m wa~er ~

discluu’ges from that m ~ ~1~ ~ ’

definition of major o~a~! ~ Provide m~ i~vento~, ~ b7
consideration of drainage m~
may need to consider conveyanms md~ m

application is the i~ M ~
ouff-alIs not identified in ~e P~t I ~ This section describes bow municipalities
[§12Z26(d)(2)(ii), cited in box sbo~H. When may develop the inventory of industrial
identifying these major out~ILs, ~ fadlities. Section 4.4, below, provides guidance
should build upon the ~ ~ in lhe o~ orgaaJzing these facilities bjr watershed.
Part I application. One way to ~
outfalls is a sx~view of sew~ sjslem map~ ~ l:ac[I/lles lh~t must be Included in the
These maps can provide ir,/ormal~a on sewer inventory
system type (e.g., r, epm~e s~m~a sm~m
combined sewer), pipe .si~e, md mMa]l As stated above, applican~ must provide

d
location. However, depending uFcm the ~,e oi an inventory of each facility that may discharge
the sewer system maps, they may ~ot preside to ~ M~ storm wa~er associated with
complete information about newly dev~oped industrial activity. Industrial storm waist

~’~areas or improvemen~ to older ~. ~ di~ha~ers that must be included in this
interviews with sewer system maintmsanue inventory fall into II classes of industrial
persormelcanprovidein~onnal~ononthemost activitie~ as defined in the November 1990

4-2
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regulations. Six of these claim w~e de~md facilities, they mu~ be ~ubmltted ~
in ¯ narrative format and five w~e defined by commencement of industrial ~ivlty.
Standard Industrial Classification {5~C) mdm. However, in the Intermodel Surface
Specific categories of industries are klessi~d in Transportation Efficienc7 Act of 1~91,
§122.26(b)(14)(i)-(xi). Ex~bit 4-1 pmvidm ¯ list provided that permit applicalion
of the SIC codes and industry cateSmm ~’ be reserved for industrial ~llsd_ties owned or
In the teen,tory defin/tfon, operated by municipalities w/th ¯ populal/o~ of

As a first step in .deveiopi~ ¯ authority In ¯ State, applkatiom md
comprehensive industrial smn~ water should be submitted to EPA; ¥ ¯ Slme his
Inventory, the applicant must review ~ NPDES authority, they t, hould be st~bmltted to

to notify municipalities by May 15, I~91, of legal authority for iny indivldual (lndudlns ¯
their intent to dischar~ storm waler to Ibe municipality) to ohtiin information fro~

(vi)(4)]. Each facility should have ~ to way be able to obtain ¯ llst of the fldlities In
the municipality information ind~ ~ its jurisdiction that have appl/ed for
name, facility location, lad facilR7 type Ism:hunder a general or individual permit or that

In addition, municipalities shosild
other sources of information ms Indmlzial Additional sources of Information on
fadlities to help ideally ~ in ~. industrla] fadlil~es way Lndude zonin~ wapl
One specific source of informal~n ¯ showing industrial parks,~and
murdcipality should rtndew Is facIl~y indu$1rial listings in telephone books, Izade
inform,~tion submitted under offset im~mms, association listings, pret~atment Industrial
For example, SIC codes are oftm requi~d ior waste sttrveys, the Chamber ef Cmnmen:e
air l~,ollution permit applications, ha,lmxlom Manu/¯ctu.Ha~ Director, and Ounn and
materials management permit, pmsmmmsttBr~ds~eet.
program applica~ons, bufldi~ pem~
business licenses, or load tax ~ A In the Part 2 application, ¯ municipality
municipality may take the list of S/C mdm should provide ¯ brief description of the
provided in Exhibit 4-1 and compsn~ l~ with som’ces it reviewed in identifyirt~ I~ industrial
existing information on SIC codes at ~ dischargers. As part of the proposed storm
categories which has been ~m/tmd by water management pro~am, which is
industrial facilities under other pn~rsm~, described in Chapter 6, monicipalities should

describe a plan for collecting new or updated
Under 40 CFR 122.28, fadlities lhst dis- information on industrial dir~harsers

charge storm water associated with ~ throughout the life of ~ permit.
activity must submit an individu~ permit
application, participate in a storm ~
permit application, or file ¯ Notice e~ lslmd
(NOI) to be covered by a general petmlt. 1"nine
applications and NOLs are another somm of
Ir~ormation on industrial d~. Pot
existing facilities, applications or NOls w~e to
be subrnitWd by October I, 1992; ix ~
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9. Treatment works treatin~ domestic sewage or shy other ~-wage sludge or was~ ~t
device or system, used in the storage treatment, ~’ydin~, and reclamation of municipal or
domestic sewage, including land dedicated to the disposal of sewage slud~ that is located
within the confines of the facility, with a des~n flow of ].0 rn~d or more, or required to
an approved pretreatment prod’am, under 40 CFR Part 403. Not included sxe farm finds,
domestic gardens, or lands used for sludge ~t where sludge is beneficially

of the CWA.

10. Construction activity Indudin~ cleaxia8, ~ and exmvation a~ivities exeept operations
that result in the disturbance of :ess than ~ acn~ of to~ land ~rea which axe not part of
l~rger common plan of developmm~ ~

11. Fadlities descn’bed by SIC 20, 21, 22, 23, 24~4, 25, 2~5, 267, 27, 283, 285, ~0, 31 (except 31 I), 323,
34 (except 3441), 35, ~, ~7 (except ~7~), ~8, ~)0 4221-25, (and wklch ~xe not otherw~ included
within categories 2 - 10)."

term tnclude~ only storm wst~ d/m~rg~ horn ~11 ~ ~ ~ n~d~ m~d rail i~n~) wh~r~ m~tmal land~tn

lndmt~] ~aclll~es h~rn Phase I of ~ sierra w~m" pm~tr~m !o be Invalid and t~s rem~nd~d ~ ¢x~mpl~olts
fuxther pnx:s~dlns~ (N~ Nahmd ~ D~ C,~ v. £PA No. 9’1-70176).

~.4 ORGANIZING THE INDUST~JAL ¯ Lo~tions of major ouffa]b or ~/stem
]]~v’ENTOR¥ BY WATEKSHED mocl~ficatlom;

/
O~ce the |ndnstria! inventory is romp/e,e, ¯ Land use designations and composl-

the applicant must organize the t~ventory by
watershed, or drainage area. The maL~
objective of this requirement Is to associate ¯ Discharger~ of storm wate~ associated
discrete discharges with specific watersheds, with ~dustria] acti~ty;,
which may help the mu~dcipality identify
relationships between pollutant som’ces a~d ¯ Other hrPDES permit holders;
receiving wate~ quality problems. To help
organize the industrial inventory by watershed, ¯ Location/inventory of structura!
municipalities should consider the long-term controls; and
benefits of using automated database systems
to help organize and up:late information on: ¯ Locations of Illicit connections.
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Another benefit of GIS i~ the ability for ¯ CAD, GIS, ~" othe~ auWmated system is
common data to be ~hared efficiently among entirely up to the municipality. There is no
several agencies. For example, the flood requirement that municipalities use these
management agency, department of systems in the development of either the Plat
tnnsportation, and storm wate~ mntrol agency 1 or Part 2 NPDES perm/t apptlcatlons, l~h
could all con~bute data to and u~e analysesapplicant will have to exandne /ts e~isth~ _~-
from t~e same GIS. On the othe~ hand, one resources (including wmput~’
potential drawback to GIS is their relatively personnel, and budget) and projected need~
high cost. Often, developing a~curat~, beforededdingwhichmethodwillbelhemmt
appropriate base maps is one of the mostefficient and most useful in the k~g tam.

A discussion of ma/ntainlng
The techniques presentt, d in this section to updating the industrial Inventory is l~ovided ~.~

are not the only methods that the applicant can
use. For example, mtmidpafities may elect to F.x~bit 4-2 illustrates an e~ample e~ lhe
present the information in tabular form. Using procedure diacussed in .~ciions 4.3 and 4.4.
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Exhibit 4-2
Example of a Map Organizing Industry by Watershed



~ D. Limitations on Covera~. Section 402(p)(3)(B)(ii) of the Clean Water Act
specifically requires EPA to include within this permit an effective prohibition on non-
storm water entering the MS4. The following discharges are not authorized by this
permit:

1. Non-storm Water.. discharges of non-storm water, except where mr, h

a. in compliance with a separate NPDES permit (or the di~,harger h~
applied for such permit); or

identified by and in compliance with Part lI.A.?.a., page .,Q_ of this
permit.

2. Spills: discharges of material resulting from a spill, except where such
discharges are:

a. the result of an Act of God where reasonable and pmdem measures
have been taken to minimize the impact of the discharge; or

b. an emergency discharge required to prevent imminent threat to human
,_, health or prevent severe property damage, provided reasonable and
~ prudent measures have been taken to minimize the impact of the

discharge.

Sarasota County & Co-applicants PART I - Page
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Illicit Discharges and Improper Disposal: The perafittees shall implement an
ongoing program to detect and eliminate (or require the discharger to the MS4
to eliminate) illicit discharges and improper disposal into the storm ~’wer
system.

a. Inspection, Ordinances, and Enforcement Measures: Non-~arm water
discharges to the MS4 shall be effectively prohibited by. fl~e pennitlees
through the use of inspections, ordinances, and enfomemcnL The
permittees, however, may allow the following non-stoma ~
discharges to the MS4 where they are not identified as ¯ ~ourze of
pollutants to waters of the United States:

water line flushing;
landscape irrigation;
diverted su~am flows;
rising ~ waters;
uncontaminated ground water infiltration (as defined at

40 CFR 35.2005(20)) to separate storm sewers;
uncontaminated pumped ground water;
discharges from potable water soutr, es;
foundation drains;
air conditioning condensate;
irrigatio~ water;

water from crawl space pumps;

lawn watering;
individual residential car washing;
flows from riparian habitats and wetlands;
dechlormated swimming pool discharges;
street wash waters; and
discharges or flows from emergency fire fighting

activities.

To satisfy the requirements of this section, the permittee(s) identified in
Part m.A.7.a, on pages 30 and 31 of the permit shall:

(1) Identify those of the non-storm water discharges listed under
Pan II.A.7.a. (above), as well as any other non-storm water
discharges, which will be allowed to be discharged to the MS4.
Describe any conditions to be placed on these allowable
discharges.

Sarasota County & Co-applicants PART H . Page 10
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(2) dumpingEnf°rce ordinances which proi~’bitp~, illicR connex:fions s~d illegal
into the MS4. As the schedule in Part llI.A.7.a.

on page 30 of this permR (page 31 for FDOT), the
shall develop a random inspection program to umover illicit
connections. The program shall includv a sc.hvdul¢ for
inspections and an allocation o¢ staff and msmacts. A
description of the enfor~rnem procedures s~ll.l~ ~
within the program developed. Because tbe ~ fix"
discharges and improper disposal is generally ~ f~ are, as of
older development, areas with many
industries, and areas with significant numbers of I~avy
facilities, the permittees shall vonsider tbe. sp=:ific land
age of development when determining impectine priorities
inspection schedules for this program ¢ongxm~l. Facility
inspections may be carried o~ in conjunction with other
municipal programs (e.g. preutaunent ~ of indusWial
users, health inspections, fire inspections, etc.). The
shall maintain an internal log docmnenling tl~ impex:~iom

(3) Provide in the first ANNUAL REPORT, a photocopy ~ the
signed adopted ordinance(s) identified in Table II.A.7.a.(3)
below.

Table ILA.7.a.(3)

PERMITTEE ] ORDINANCE

Sarasota County 93-038

Chapters 33, 52, a~!
Town of Longboat Key 158.102

of the Ordinances of the
Town of Longt~at

93-3699
City of Sarasota and Section 2-314 of ti~

City of Sarasota

(4) As per the sch~lule m Part IlI.A.7.a. on page 31 of ~
permR, the permiuees in Table II.A.7.a.(4) shall amend the
identified ordinances to change the citation for the d~f~ition ~f
"industrial activity," contair~ within these ordinals,
40 CFR 122.26(b)(14) from fl~ incorrect citation of ~

Sarasota County & Co-applicants PART il - Page 11
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Table II.A.7.a.(4)

ORD A C V
City of Sarasota 93-3699

0City of North Port 93-15, Section 180-21

City of Venice 93-14, Section9-74 L
Dry Weather Field Screening Program: The permitle~ ~ ~
ongoing efforts to detect the presence of illicit ~ and
improper discharges to the MS;.

2(I) To satisfy the requirements of this section, the ~ shall
implement a dry weather field screening program m locate and
eliminate illicit discharges and improper disposal into the MS4 in
accordance with the schedule provided in Part III.A.7.b. on pag~
32 of this permit. This program shall include the dry weather
screening activities identified in Table II.A.7.b. The minimum               ""--
level of effort for the field screening program shall be based
upon a 0.50-mile grid system, with each grid ~.~ oo~ at
least one field scree~g l~lion. In in.trial ~!
commercial areas, the minimum level of effort shah be based
upon a grid system, grid area containing at0.25-mile with each
least one field screening location. Under th~s program, all grid
areas of the MS; must be screened once during the permit term.
Some grid areas may require more than one field screening
location or a more frequent inspection schedule. In lieu of the
grid system, the permittees may choose to field screen at all
outfalls. Follow-up activities to eliminate illicit discharges and
improper disposal may be prioritized on the basis of magnitude
and nature of the suspected discharge; sensitivity of the
receiving water; and/or other relevant factors. Sct~ening
methodology may be modified based on experience gained
during actual field screening activities. While performing field
screening activities, the permittees shall collect information on
outfalls and portions of the MS; which are not mapped, and this
updated information shall be entered into the database system on
an ongoing basis. An internal log documenting the results of all                 ¯
field screening performed shall be maintained.

Sarasota County & Co-applicants PART Ii . Page 12
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Table ll.A.7.b.

GRID MAP COVERING AREA
SERVED BY MS4 FREQUENCY OF

or FIELD SCREENING
ALL OUTFALL$

0.25-mile Grid or

Once / 3 years

0.25-mile Grid or
Heavy Commercial Land Use All Outfalls

Entire MS4 System 1/s of the Grid Are.as
Screened During Permit

Years Three, Four, & Five
with flae Entire MS4

Screened Once / 5 years

Sarasota County & Co-applicants PART H - Page 13
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Investigation of Suspected lllicits and/or Improper Dispo.~: Tbe
permittees shall develop and implemem standard procedures to be
followed to investigate portions of the MS4 that, b~ed on the results of
the field screen or other appropriate information, itglicate a reasonable
potential of contaimng illicit discharges or other ~ of non-storm
water. Notification to EPA of any illicit �omaa~imt ~all be an element
of the investigative standard procedures.

(1) To satisfy the requirements of this ~ rig pennitlees
identified in Part IIl.A.7.c. on page 32 thall develop and
implement standard investigative procaines to identify and
terminate the source of the illicit ~ or discharge in

developed shall require proper ~ for the field personnel
involved in identifying conditions tl~ may indicate the presence
of illicit discharges. Upon the ve~ of responsible
parties, the standard procedures deve~ped ~ require the
immediate cessation of improper dispo~ ~ and the
elimination of the illicit connectio~ as expeditiously as possible.
Where the elimination of an illicit �ommc~on or the submittal of
an NPDES application to EPA is not [ms~e within a specified
time frame determined by the pennRtee, the sumdard procedm~
developed shall require that the respomil~e lmxties submit for
approval a written compliance schedule for the removal of the
discharge. In the interim, the pennittees ~ require the
operator of the illicit discharge to take all reasonable and
prudent measures to minimize the digitate of poilumus to ttg
MS4.

(2) To satisfy the requirements of this sectiotx, FDOT shall develop
and implement standard investigative procedures to identify the
source of the illicit connection or discharge to the FDOT MS4,
in accordance with the schedule provided in Part ffI.A.7.c, on
page 33 of this permit. Upon the identification of responsible
parties, the standard procedures developed ~all require the
timely reporting of water quality violations to Florida
Department of Environmental Protection ff’DEP) and EPA.
Until such time that the illicit connection has been eliminated or
the responsible parties have submitmd an NPDES application for
the discharge to EPA, FDOT shall reqtm’e the operator of the
illicit discharge to take all reasonable and prudent measures to
minimize the discharge of pollutants to the MS4. Where
measures to minimize the discharge are not taken, the developed
procedures shall consider the termination of the connecting
entity’s FDOT drainage connection permit.

Sarasota County & Co-applicants PART H - Page 14
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d. Spill Prevention and Response: The permiuees ~ implement
procedures to prevent, coruain, and respond to spills that may discharge
into the MS4.

(1) To satisfy the requirements of this section, Ihe permittees shall
adopt Sarasota County’s Hazardous Materia~ Emergency Plan,
FDOT’s Emergency Operations Procedures, or ¯ comparable
plan and procedures which effectively mitigate pol~al pollutant
discharges to surface waters. These documer~ ~l~ll be adopted
in accordance with the schedule provided in Part m.A.7.d, on

!] page 33 of this permit.

iI e. Public Notification: The permittees shall develop I~i implement a
program to promote, publicize, and facilitate public reporting of illicit
discharges of water quality impacts ~ocial~l wi~ d~es from the

;~ (1) To satisfy the requiremen~ of t~ .~i~, ~be p~t~s shall
develop and implement programs to facili~te public reporting of
illicit discharges and improper disposal of ~ into the
MS4 in accordance with the schedule provided in Part HI.A.7.e.
on page 34 of th~s permit. The program ghall inform the public
at;out what to look for and how to report incidet~. The
program shall also enhance public awar~gss of the problems
associated with illicit discharges and may include programs .~tch
as educating school students, using inserts in utility bills, and
public service announcements in newspaper, on television, or on
radio.

f. Oils, Toxics, and Household Hazardous Waste Control: The pern~t~ees
~ shall effectively prohibit the discharge or disposal of used motor vehicle

fluids, household hazardous wastes, grass clippings, leaf litter, and
anh’nal wastes into the MS4.

i (1) To satisfy the requirements of this section, the permittees shall
implement the Storm Water Management Progr~ns identified in
Part llI.A.7.f, on page 35 of this permit.

Sarasota County & Co-applicants PART I! - Page 15
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g. Limitation of Sanitary Sewer Seepage: The petmittees shall prevent (or
require the operator of the sanitary sewer to eliminate) unpermitted
discharges of dry and wet weather overflows from sanitary sewers into
the MS4. Each permittee shall eliminate the infiltration of seepage
from sanitary sewers into the MS4.

[ (1) To satisfy the requirements of this section, the permittees shall
I implement the Storm Water Management ~ identified in

Part lll.A.7.g, on page 36 of this pm’mit.

8. Industrial and High Risk Runo~: The permitlees ~ develop m~d implement
a program to identify and control pollutants, to the MEP grid shall not cause or

! contribute to violations of State water quality standards of the receiving stream,
in storm water discharges to the MS4 from the municipal landfall(s); hazardous
waste treatment, storage, disposal and recovery facilities; f~cilities that are
subject to EPCRA Title HI, Section 313; and any other industria! or
commercial discharge in which the permittees dew.xmine is conffibuting a
substantial pollutant loading to the MS4.

To satisfy the two (2) requirements of this section, the pennill~es shall:

and procedures for in.~ctions: Identify all targeted
facilities and determine priority sites in accordance with the schedule¯ 0

a. Identify priorities

! provided in Part HI.A.8.a. on pages 37 and 38 of this permit.
Inspection schedules and procedures for the idemJf-md facilities shall be
developed and implemented. Also, the pe~ shall provide a listing
in each ANNUAL REPORT of additionally identify! industrial
facilities which discharge storm water into ~he MS4 which have not
been previously reported. The industrial storm water discharges that
must he included in this inventory fall into the eleven (11) classes of
industrial activities as defined in the Novemher 1990 regulations under
40 CFR 122.26(bX14).

¯
!

Sarasota County & Co-applicants PART !! - Page 16
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b. Monitoring for High Risk Industries: Develop and implement a TT"
~ monitoring (or self monitoring) program for facilities identified under V

this section in accordance with the schedule provided in Part lII.A.8.b.
t on page 38 of this permit. The monitoring program shall include the ~’~
I collection of quantitative data on the following constituents:

oil and grease;
chemical oxygen demand (COD);
pH; ....
biochemical oxygen demand, five-day (BOD~);
total suspended solids (TSS);

2total phosphorous;
total Kjeidahl nitrogen (TKN);
nitrate plus nitrite nitrogen; and
any information on discharges required under

40 CFR 122.21(g)(7)(iii) and (iv).

Data collected by the industrial facility to satisfy the monitoring i~- ,~
requirements of an NPDES or State discharge permit may be used to

i
"~

satisfy this requirement. Permittees may require the industrial facility

!             r~

to conduct self-monitoring to satisfy this requirement.

Sarasota County & Co-applicants PART H - Page 17 .. ¯
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Page I0 el’
Permit No. WA-~

Manual for the Puget Sound Basin, permits, inspections, and
enforcement capability. The program must also include ¯ proc~
to make ¯vaihble copies of the "Notice of Intent for

of the "Notice of Intent forConstructionAcdvity* copies

Industrial Activity" to representatives of ~ ~w

i development and redevelopment.

,~ b. Appropriate treatment and source control measures to
¯ ~ pollutants in runoff from existing commercial and gesidential
[ areas that discharge to municipal separate storm ~

:; or operated by the permiuee.

[ c. Operation and maintenance programs for new and existing
t. stormwater facilities ~ or operated by the permit~, and an
i/ ordinance requiring and establishing responsibility f~ operation
rl~ and maintenance of other stormwater facilities that discharge into

municipal separate storm sewers owned or operated by
permittees. The programs shall include, ~rategy for addre~ing
the disposal of street waste decant, and cooperative efforts with
Ecology and other entities to develop decant mlufions.

¯ d. Practices for ~rat~ ~1 ~aintaining l~blic ~ts,
Q highways, including rest areas, to reduce stonnwater runoff

into flood management projects, including, schedule for
retrofitting existing projects to the extent practicable.

~ f. A program to reduce pollutants associated with the ai~plication of
i pesticides, herbicides and fertilizer dischaxging into the
’= municipal separate storm sewers owned or operated by the

] g. An ongoing program to detect, remove and prevent illiciti discharges and improper disposal, including spills, into the
municipal separate storm sewers owned or operated by the

i. Each permittee shall effectively prohibit illicit discl~rges

[
to the municipal separate storm sewers owned or
operated by the permittee other than those authorized
under a separate NPDES permit. Unless identified by
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Permit No. WA~

ci~r the permi~ or r=:ok,gy as signit’g~t sources of
pollution to waters of the state, the illicit discharges listed
in 40 CFR §122.26(d)(2Xiv)(B)(1) need no~ be prohibited
from entering the municipal separate sto~z sewors owned
or operated by the ~rmin~. As
permittee(s) shall incorpo~te approprial¢ �o~tr~
measures in ~e storm wa~r mamgem~ iwogrmn w
ensure these discharges ~we no~ sibmific.~ sour~s of
pollutants to wa~ts of the sloe.

ii. The program shall include ongoing field ~ ~sing
the methods required in 40 CFR §122.~ (dX1Xi~), or
alternative methods that have been approved by Ecology.
The fi~id scre~..~n~ pro~m shall foc~

m. The program shah include best mamgem~ practi~s and
procedures m prevent, tom, in and respo~! m spills or
improper disposal into
sewers owned or opcra~:d by the permils~.

A program m reduce pollumms in stormwa~-r discharges from
indusu’ial facilities fl~at discharge into municipal separate storm
sewer owned or opera~d by ~ perminee, and ensure
compliance with local ordinances. The program shall include,
but not be limi~l w:

i. Procedures m idemify indusu’ial faciliOes ~hat discharge
imo the municipal separate storm sewers ~ or

ii. A field inspection program to assess compliance with
local ordinanc~ adopted in ac~.ordan~ with Special
Condition $.?.B.3; and

iii. A program to mor~or a~l control pollutants in
stormwater discharges to municipal separate storm sewers
owned or operated by the permit~e, from ~ndustrial
facilities that the permittee determines a~e contributing a
substantial pollutant loading to municipal separate storm
sewers. For industr~a! facilities which t~quire coverage
under E~ology’s Bas~lin~ General Permif for stormwater
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/                                   discharges associated w~h industrial activity, this

program shall be deve~aped jointly with Ecology.

i. An education program aimed a~ re~lents, businesses, industries, and
employees of the permittee whose )oh functions may impact stormwater

] quality. An education program may Ig de.toped locally or regionally. LThe program shall include:

¯ ] i. Education on proper ~m and di~osal of pesti~,
herbicides and fertil~a%; -

ii. Training of constructi~ ~nttragtors and developers on
2developing stormwater ~te p4ans and BMPs for

construction acriv~t~;

iii. Efforts to explain the defingiou and impacts, and promote
.

~

removal of illicit disclm’ges; gnd

iv. Activities to explain ~d promote proper management and "’-’-~

[
disposa! of used oit gad toxic materials. "

[ ss. tOTaL LO D

A. Within four months of completion of a Total Maximum Daily Load (TMDL) process
I for any water body within a permittee’s jurisdiction that affects stormwater discharges

from municipal separate storm sewers owned or operated by the permittee(s), the
affected permittee(s) shall submit a stormwater managengnt modification request. A
complete TMDL process includes specific management measures, and may include an
allowable load allocation. The modification reclue~ shall include proposed
amendments to the stormwater management wogram to implement the control
measures determi~d in the TMDL

B.    In the stormwater management program submined m Ecology in accordance with

Special Condition $I I .B. permittees shall include current and planned measures to
control pollutants from stormwater discharges where stotmwater is an identified
source in an existing TMDL.

$9. PROGRAM MODIFICATION

A.    The following modification.s to the approved stormwater management program           r"-"
require prior approval from Ecology. Ecology shall provide an opportunity for
public comment prior to making a decision on the proposed modification.
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ILLICIT CONNECTIONS AND ILLEGAL DISCHARGES

The elimination of illicit connections and illegal discharges to storm drain systems.is a major

component of this program, which is intended to improve or protect the quality of
stormwater/urban runoff and the affected receiving waters.

4.1 RECONNAISSANCE SURVEY PROGRAM

In accordance with the Santa Arm Permit, reconnaissance surveys were conducted to identify
illicit and undoctanemed connections and illegal discharges to the ~orm drain systems. It

was assumed that undocumented connections resulted in illegal discharges until determined
otherwise. Further, the Permittees are required to "effectively eliminate all identified illegal
discharges/illicit connections in the shortest time practicable, and in no case later than July
1, 1995."

The reconnaissance surveys of the storm drain systems were limited to underground storm
drains of 36-inch diameter or larger and open channels. The majority of the Perminees
utilized television camera video taping of their storm drain systems. Some of the
Permittees, including Moreno Valley, inspected their storm drain systems manually, since
their systems were not very extensive. Each undocumented connection to a storm drain
system was traced back to its origin. Almost 200 undocumented connections to the
underground ~torm drain systems were found. With the inspections am~ im,es~m’ions a/hum

Numerous undocumented connections to the RCFC&WCD’s open channels were also
discovered. Most of these connections appear to be either landscape or pool drains
originating from residences. Table 4-1 presents a summary of the reconnaissance surveys
conducted by the Permittees. The most recent Annual Progress Report on the
Reconnaissance Sun~ey Program for Storm Drain Facilities was submitted to the Santa Aria
RWQCB in September 1994. The Reconnaissance Survey Plan and subsequen~ progress
repom to the Santa Ana RWQCB are incorporated in this Permit Application by reference.
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The Permittees are continuing to investigate the remaining undocumented connections to
their storm drain systems. Once the origin of the connection has been determined, where
appropriate, the connections will be permitted by the owner or operator of the discharging
facility. If the connection is determined to be unacceptable under the municipal stormwater
NPDES regulations, the Permittees will take action to have the illicit connection or illegal

discharge eliminated or permitted by the RWQCB. The Permittees expe~ that illicit
connections and illegal discharges to their storm drain systems will be eliminated by July 1,

1995, barring lengthy enforcement actions.

Training field personnel to identify and report illegal discharges is descn’bed in Sectionof

7.6.3. In addition, the following implementation protocols will be developed to facilitate
these ,/efforts:

¯ procedures for conducting the storm drain system inspection;

¯ guidance materials and standardized checklists and reporting forms for
performing and documenting storm drain system inspections;

¯ identification of personnel responsible for ruiewing field reports and
�oordinating enforcement;

¯ procedures to coordinate with agency(s) with authority to enforce local
stormwater ordinances (i.e., c.ode enforcement, County Environmental Health,

eta); and

¯ procedures to coordinate enforcement with the RWQCB and other agencies.

The Santa Aria Regional DAMP describes the BMPs (control measures), implementation
respor~ibilities, and time frame for BMP implementation. Some of those BMPs pertain to
eliminating illicit ¢ormections and illegal discharges. The more important measures related
to illicit corm¢ctions and illegal discharges are discussed in Sections 4.2.1 and 4.2.2.

R0029351



The Permittees will implement an ongoing program for detecting illicit connections to storm

drain systems. Investigations for potential illicit connections will be conducted when that
possibility is indicated by the monitoring program, citizen complaints, or public employee
reports. Storm drain channels will be inspected for illicit connections agtin during 1997-98.
The underground storm drains will not be inspected during the next permit putiod (I~95-

2000) for the following reasons:

1) the current reconnaissance survey of underground storm drains has yet to
identify any illicit connections;

2) the underground storm drain systems are predominan~ intern.’hie (under
streets and roads); and

3) inspection of underground storm drains is a relatively eapea~ve component
of the municipal stormwater NPDES program. These resources will be more
effectively applied to other NPDES program activities.

It is believed that an inspection of underground storm drain systems once every ten years
would be appropriate. However, where monitoring or inspection activities identify evidence

of an illegal discharge to an underground storm drain, efforts will be made to identify the

4.2.2 Illegal Dlsehtrg~

The three primary types of pollutant discharges (or illegal dumping) that must be controlled
or eliminated are caused by:.

¯ individuals who do not know that their action is illegal (or harmful);
¯ individuals who know that their action is illegal; and
¯ accidental spills.

To address the problem of individuals who do not know their actions are illegal, two steps
were taken. The first step was the implementation of an education and outreach program

to inform the public of the impact of illegal discharges on surface water quality. The second
step was the implementation of a program to inform the public of the household hazardous
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waste collection program operated by the County’s Department of Environmental Health
as an alternative to illegal dumping. The household hazardous waste collection program will
reduce the amount of material illegally disposed to the municipal storm drain system. This
program was expanded with an initial contribution of $300,000 (presently ~450,000). By

providing two weekend collection event~ instead of one, increasing the total m~mber of
annual events, and increasing the ia~blicity of the events, the program was able to increase
the awareness and convenience of proper dhposal.

The education and outreach program and municipal employees will be used to prevent
and/or identify individuals who kno~ their actions are illegal. The Stormwater/Cieanwater

Education and Outreach Program being developed and implemente,d will increase public
awareness, promote proper disposal household hazardous waste, an~d encourage reporting
of suspected illegal discharges. An ’800" telephone n~mber for toll-free reporting of illegal
or improper pollution activities aad for requesting information was established in October
1994. By calling 800/506-2555, the caller is connected to an operator who will provide the

name and telephone number of the appropriate municipal staff to help the caller. The
municipal staff can assist callers with information regarding recycling, dispoud of waste.
reporting of dumping, street and catch basin maintenance, and other information or services.
Reports of discharges are referred m the appropriate agencies for response. In addition,
public employees will receive training to recognize and report suspected illegal discharges
observed during the course of their work (see Section 7.6.3).

For several years the County’s Fire Department has maintained a Hazardous Materials
Emergency Response Team. This team responds to accidental spills and dumping of
hazardous materials, and suppo~s other agencies encountering hazardous materials (e.g.,
police during drug lab raids). This includes coordinating containment and cleanup of spills
which may impact the storm drain system. Three years ago, w~th the County facing financ~l
problems, the team was almost ~ntly disbanded. The RCFC&WCD, on behalf of
the Permittees, contributed $300’000 t° help ensure that the team remained intact" Since

then, Me team has responded to over 360 incidents annually. The continued support of the
County’s Hazardous Materials Emergency Response Team will help ensure that hazardous
materials from spills or dumping have minimal impact on storm drain systems and receiving
waters.
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4.3 ENFORCEMENT PROCEDURES

Presently, the Co-Permittees must utilize existing regulations to manage stormwater quality
(e.g., nuisance laws, littering ordinances, public health regulations, etc.). The Co-Permittees
plan to adopt a comprehensive stormwater ordinance during 1995. A copy of the
Stormwater/Urban Runoff Management and Discharge Controls ordinance is provided in

Appendix G. This ordinance will prohibit:

¯ disposal of wastes (potential pollutants) to any street, alley, sidewalk, storm
drain, inlet, catch basin, etc.;

7

¯ illicit connections and discharges to the storm drain system; and

¯ any discharge that would result in a violation of the municipal stormwater
NPDES permit.

Enforcement actions may include citations, notice of violation, cease and desist notices, and,
in some cases, arrest depending on the nature and intent of the discharge and the number

previous violations.of

4.4 COORDINATION WITH OTHER NPDES PERMITS

4.4.1 Non-Stormwater Permits

The Co-Permittees will notify the Santa Aria RWQCB of detected non-storm water

discharges to their storm drain systems. In addition, the RCFC&WCD will request the
opportunity to review and comment on proposed point source discharge permits for
discharges to surface waters in Riverside County. The Permittees oppose permitting of
point source discharges which may impair their ability to meet the requirements of the
Riverside County municipal stormwater NPDES permits. Proposed point source discharge
permits will be reviewed and comments may be provided by the RCFC&WCD to the

RWQCB. If the RWQCB were to issue permits for discharges that are not acceptable to
the Permittees, the Permittees may refuse to accept the discharge into their storm drain

systems.
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4.4~2 ~o~strsction Stormwater Permit

compliance with the Construction Stormwater Permit prior to the issuance of local
construction and grading permits. In addition, building and grading inspectors will be
provided training on construction BMPs using the California Stormwater Best Management
Practice Handbook - Construction Activitie.~. The Perrnittees will notify the RWQCB of
construction activities not in compliance with the Construction Stormwater Permit when
additional enforcement support is needed. Enforcement actions and investigations related
to stormwater control from construction activities will be summarized in the annual report
to the R WQCB.

4.4.3 iml=m’tal Permit

When identified, the Permittees will notify the RWQCB of industrial facilities which are not
in compliance with the requirements of the Industrial Permit. The Permittees will develop
a commercial and industrial facilities inspection program as described in Section 6.3.

4.5 REPolrrING TO THE S.~l’~. ,~.N~, RWQ~"B

An annual report will be submitted by the Principal Permittee to the RWQCB summarizing

the information related to the illicit connection and illegal discharge elimination program.
The Reconnaissance Survey Implementation Plan will be replaced with an Illegal Discharge
Control Plan which will be submitted to the Santa Ana RWQCB in mid-1996 for review and
approval
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TABLE 4-1
SUMMARY OF RECONNAISSANCE SURVEYS

Underground Undocumented (~onne~iou Open Undocumented Connecqlon
Pipe lnspecled Connections Source Channd Inspected (~oaneetlons Sourt~

Permlltee (feet) (f¢�1) Fmmd Unknown (feet) (feel) Found Unknown     (~mnmenl~

Ucaumonl ........ No response.

Calime~a 0 NA NA NA 0 NA NA NA

Canyon Lake 3,940 3,940 0 0 0 NA NA NA

Corona 146,866 143,666 ~8 - |0,560 0 - - Work oflgolng.

Ilemet 15,i70 15,170 0 0 13,120 13,120 0 0

l~akc E|~inore 2,600 2,(~10 0 0 1,2flO 1,2110 0 0

Morcno 40,203 40,203 0 0 0 NA NA
Valley

Norco 10,234 10,234 0 0 0 NA NA NA

Pcrr;s 10,181 10,181 0 0 0 NA NA NA

Rivcrsld¢ , , ,80,000
0 ,." -.., 10,600 5.3fl0 , 0 0 Work oe~),ing.

San Jacinlo 0 NA NA NA 0 NA NA NA

Counly of
Riverside 9,654 8,554 | 0 52,026 52,026 ,- 2 3 Work ongoing.

RCFC&WCD 785,685 785,685 104 3 697,097 69?,09? ,, 300, ~50 Work ongoing.
~oles: (I) I~ A - Not Applic

(2) Surly included underground pipes of 36-1n~h dlame.lex or larger and channels cemlruded before July 1990.
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Problems/Pollutants of Concern by Watershed Management Areas

Watershed Pollutants of Potential Sources Potential

Management Areas Concerto Problema~mpacts

San Gabriel River TSS, trash and debris, construction/grading, ¢lev~ed r~. ~

Watershed nutrients, coliform, TDS, day-use, residential, k.v~ls, fish

Area metals, pesticides farms, commercial �lean-upabn°mmlities’~ togk’it~,Management

Santa Clara River sulfate, chloride, nitrate, construction/grading,
Watershed TSS residenti~

Management Area

Baliona Creek pau’mgens, heavy metals,~sidential, commercial, sw~nmer imfectiotts,

Watershed pesticides, oil and industrial contaminated sediments,

Management Area grens~,TSS trgsh and debt, clean-UPimpacts, impai~d~ aestheticwat~

quality

Malibu Creek TSS, nutrients, construction/grading, swimmer infections,

Watershed pathogens, mmh and residential, s~bles aesthetic impact,

Management Area
debris impaired wm~ quali~y

Los Angeles River nuu’ients, VOCs, trash construction/grading, elevated fish tissue

Watershed and debris, TSS, oil and residential, stables, pets, levels, eutrophic~ion,

Management Area gnffi~ metals, pesticides commercial, industrial contaminated sediments,
clean-up costs, aesthetic

quality

Los Angeles pesticides, trash and residential, commercial, elevated fish tissue
Harbor/Dominguez debris, oil and grease, industrial, boating levels, euu-ophication,

Channel me~s, PAHs, oil spills contaminated sediments,
clean-up costs, aesthetic

Watershed impacts, impaired water
Management Area quality, health advisory
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DEFINITIONS AND ACRONYMS

In order to clarify certain identifying terms commonly used by Regional Board
staff, we have put together a glossary of commonly used terms. -All definitions
contained in Section 502 of the CWA shall apply to this permit and are
incorporated herein by reference. Unless otherwise specified in this permit,
additional definitions of words or phrases used in this permit are as follows:

"Best Management Practices" ("BMPs") raems schedules of activities, prohibitions of practices,
maintenance procedures, and other managemeat practices to prevent or reduce the pollution of
waters of the United States. BMPs also include any program, technology, process, siting ¢ritetig
operating method, measure, or device which controls, prevents, removes, or reduces pollution,
treatment requirements, operating procedm’es, and practices to control facility site runoff, spillage
or leaks, sludge or waste disposal, or drainage from raw material storage.

"California Storm Water Best Management Practice Handbooks" means the technical manuals
prepared by the California State Storm Wate~ Task Force of the American Public Works
Association (APWA) in c.oopertaion with the State of California for use by local goveroments
and industry that contain BMPs to preveet, ~1, or treat pollution in storm water.

"CWA" means Clean Water Act (formerly refem:d to as the Federal Water Pollution Control Act
or Federal Water Pollution Control A~t Amendments of 1972) Pub.L. 92-500, as amended Pub.
L. 95-217, Pub. L. 95-576, Pub. L. (6-483 and Pub. L. 97-117, 33 U.S.C. 1251 et.seq.)

"Discharge" for the purpose of this permit, unless indicated otherwise, refers to discharges fi’om
the Municipal Separate Storm Sewer System (MS4).

"Executive O~cer" means the Executive O~icer of the Califomia Regional Water Quality
Control Board, Los Angeles Region, or an authorized representative.

"40 CFR" means Title 40 of the Code of Fede~ Regulations, which is the codification of the
general and permanent rules published in the Federal Register by the executive departments and
agencies of the federal government.

General Permit means a permit which covers multiple dischargers of a point source category
within a designated geographical area, in lieu of individual permits being issued to each
discharger.

"Hazardous Substance" for the purpose of this permit, unless indicated otherwise, refers to any
substance designated under 40 CFR pan 116 pursuaat to section 311 of the CWA.

1 May 1995
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"Illicit connection" means any man-made conveyance connecting a potential un-permitted non-
storm water discharge directly/or indirectly to a municipal separate storm sewer system.

"Illicit discharge" means any discharge to a municipal separate storm drainage system that is not
composed entirely of storm water except discharges pursuant to a NPDES permit and non-storm
water discharges identified by and in compliance with special conditions in the Permittees’ non-
storm water discharge list only upon approval of the Executive Officer.

"Illicit Disposal" for the purpose of this permit, unless indicated otherxvise, refers to any disposal
practices which occur without a permit and/or which violate the intent of the storm water
program and/or law.

"Illicit Dumping" same as above.

"Industrial Land Use" means land utilized in connection with manufacturing, processing, or raw
materials storage at facilities identified under 40 CFR 122.26(bX14).

"Landfill" means an area of land or an excavation in which wastes are placed for permanent
disposal, and which is not a land application unit, surface impoundment, injection well, or waste
pile.

"MEP" is an acronym for "Maximum Extent Practicable," the technology-based discharge
standard for Municipal Separate Storm Sewer Systems established by CWA §402(p).

"MS4" is an acronym for "municipal separate storm sewer system" and is used to refer to
Municipal Separate Storm Sewer Systems (e.g. "the Los Angeles MS4"). See storm drainage
system.

"Municipal Sep~te Storm Sewer" ~ Storm drai~ge ~m.

"National Pollutant Discharge Elimination System" (NPDES) means the national progn~ for
issuing, m~tifying, revoking, and reissuing, terminating, monitoring and enforcing permit~, and
imposing and enforcing pretreatment requirements, under sections 30"/, 402, 318, and 405 of the
Federal Clean Water Act, for the discharge of pollutants to surface waters of the state from point
sources. These permits are referred to as NPDE$ permits and, in the State of California, are
administered by the State Water Resources Control Board, and the nine Regional Water Quality
Control Boards.

"Notice of Intent" (NOl) for the purl~se of this permit, unless indicated otherwise, means the
application for. or a request for coverage under the State of California issued Storm Water
Discharge Permit for Industrial Activity and/or the Storm Water Discharge Permit for
Construction Activity.

I May 1995
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"Permit~ee" for the purpose of this permit, unless indicated otherwise, means an operator of a
discharge from a municipal separate storm sewer which has participated as a co-applicant with
another permittee to attempt to meet the requirements of 40 CFR 122.26 and this permit, and
which has coverage under this permit (NPDES Permit No. CA0061654).

"Point Source" means any discernible, confined, and discrete conveyance, including but not
limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, roiling stock,
concentrated animal feeding operation, landfill leachate collection system, vessel or otbet floating
craft from which pollutants are or may be discharged.

Board" unless indicated otherwise, means Califonia Regional Water Quality Control"Regional
Board, Los Angeles Region.

"Significant Materials"

"Storm drainage system" means a conveyance, or system of conveyances (including roads with
drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels, or
storm drains): (i) owned or operated by a state, city, town, borough, county, parish, district,
association, or other public body (created by or pursuant to State Law) having jurisdiction over
disposal of wastes, storm water, or other wastes, including special districts under State Law such
as a sewer district, flood control district or drainage district, or similar entity, or a designated and
approved management agency under section 208 of the CWA that discharges to waters of the
United States.

(ii) designed or used for collecting or conveying storm water;

(iii) which is not a combined sewer, and

(iv) which is not part of a Publicly Owned Treatment Works OaOTW) as defined at
40 CFR 122.2.

"Storm water," for the purpose of this permit, means rainfall and snow melt runoff. Does not
mean stored storm water.

"Stormwater Associated with Industrial Activity" means the discharge from any conveyance
which is used for collecting and conveying stormwater, which is directly related to
manufacturing, processing or raw materials storage areas at an industrial plant, and is required
to have an NPDES permit in accordance with 40 CFR 122.26.

1 May 1995
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"Storm Water Management Program" refers to a comprehensive program to manage the quality
of storm water discharged from the municipal separate storm sewer system.

Storm Water Management Plan (SWMP). For the purposes of this permit, the Storm Water
Management Plan is consider~ a single document. A single document for each specific
Watershed Management ~

"Storm Sewer", see storm drainage system.

"SWMP" is an acronym for "Storm Water Management Plan."

"Urban runoff", means any discharge of non-storm water(s) to the storm drainage system.

Waters of the State includes those waters as defined as "waters of the United States" in 40 CFR
Subpart 122.2 within the geographic boundaries of the State of California and "waters of the
state" as defined in the California Water Code Section ~ which includes lakes, rivers,
ponds, streams, inland waters, underground waters, salt waters and all other surface waters and
water courses within the jurisdiction of the State of California..

"Watershed Management Area" means a geographic unit established by the Regional Board for
the purposes of planning, scheduling and synchronizing water quality assessments and
management activities.

! May 1995
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I.    PROGRAM MANAGEMENT

I. The County of Los Angeles is designated m the Principal
Permittee.

2.    The Principal Permittee shall:

a. Coordinate permit activities and m-clink ~te inca-wide
Executive Advisory Committee and k Watershed ~,~
Management Committees;

b. Provide personnel and fiscal resources fog ~te (k-velopment
of the stormwater management IWam and their
modification;

c.    Provide technical and administrative sulapegt f~ both the
Executive Advisory and Wate~a~ Management ~-~,
Committees; .

~
d. Implement watershed water quality mo~itming programs;

e. Provide the personnel and fiscal resmates to complete
annual reports with evaluations of monitoring program data
and BMP effectiveness;

h. Coordinate the implementation of stormwater quality
management activities of regional significance (this ahall
mean that the Principal Permittee ahali identify BMPs
which are applicable for implementation by permittees
watershed-wide and area-wide), including public outreach
and education, pollution prevention, waste minimization,
and other similar actions.

R0029366



R0029367



2. The EAC shall consist of a representative of the Couty of
Los Angeles, City of Los Angeles, a representative from the
Malibu Creek, Santa Clara, and Dominguez Channel
Watershed Management Areas, and two representatives from
the San Gabriel River, Los Angeles River, and the Ballona
Creek Watershed Management Areas. The Co-Permittees ~hall
select the representatives to be on the EAC.

One representative from the EAC shall chair the Waterehed
Management Committee for that Permittee’s main waterahed
management area.

3. The Regional Bom’d recognizes that the EAC assumes no
responsibility for the adequacy or inadequacy of any individual
Permittee’s ~ efforts and is not viewed as the r~-~onsible
agency in this sense.

4. The EAC’s main role is to facilitate programs within the six
watershed and to enhance consistency among all of the programs.

~ 5. Additional responsibilities of the EAC are:
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Oi~
a. Making recommendations on at~a-wide ~ to ~ach of

the Watershed Management Committe~; V

b. Reviewing the stormw~ter management plato as developed
by each Watershed Management Commit’~e and provide
direction and guidance on the plans for ~ by the
Watershed Managemem Commi~;

T

d. Preparing and forwaxding unifi~! ~dxni~ ~ II~ l~onal
Board upon receip~ of information and ~ ~ubmitl~d
by the Watershed Management Commi~ in �omplian~
with Pe~nit requic~n~nl~;

:= :!!=’:: f== ~.:-.~"_-.~.-.~.P.== ~.:;’=: _.: ..x. .....

f.    Mediating conflict among the Co-Permian,s.

g. Developing ¯ baseline Storm Water Management Plan
for utilization by each WMC in deveiopig a plan for
each wate~hed management area group;

h. Coordinate the implementation of ~ project~ to
evaluate BMP appropriateness, target ~nt ~ourcea,
and assess special programs effectivenem.

E. Watershed Management Committee

1. Watershed Management Committees (NVMC’) shall be ..-’~- ....
established and consist of a representative af each of the
Permittees for that particular watershed manage,tent area and
a representative of the public designated by the Executive
Officer of the Regional Board.
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The Permi~tee representative(s) at the meetings shah be of
sufficient level in the Pemittee’s organization to commit their
agency to coordinating similar actions among the Permittees.

2.    Th~ WMC shall be ~ fo~.

a. Establishing goals and objectives for the watershed;

b. Preparing any revisions to the Stormwater Management
Plan for the watershed (This includes the dcvciolanent of
all chapter componems of tl~ Pha);

c. Assessing the effectiveness of the Stormwam" Management
Plan and making appropriat~ changes;

d. Preparing the semi-annual pmgR~ reports and annual
reports on Permit activities within the ~ for
submittal to the Regional Board - a draft of th~ annual
report shall be circulated to ~ach Co-Permittee and the
Executive Advisory Committee for their ~wiew and
comments prior to submiual to the Regional Board; and

~
e. Fa©ilitating gntmaoiag the implementation of this Order

and the Stormwater Management Plan ~
C..-::k ^-=.~ O’A:r P.--_--’ .’_’--,..: among the Permitt¢~ in the

F. Watershed Mana~_ement SulF, nmmi~

I. Subcommittees will be established where needed as dem’mined by
the WMC and/or the EAC.

2. The Subcommittees will be focused on specific program areas and
can provide more specific oversight on the development,
implementation, and evaluation of selected program areas.

G. Institutional Arran_~ements

I. Th~ Principal Permittee and Co-Permittees shall be responsible for
their agency’s compliance with this Order

2. An implementation agreement shall be drafted formally detailing
the responsibilities of He Principal Permittee and the Co-
Permittees. The agreement would also address the funding of
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various watershed-wide activities such as plan development, annual
evaluation and reporting, and monitming.

V
3. As the Plan is more fully developed, the WMC shall coordinate

with special agencies and districts that also regulate and/or perform
0activities addressed under different etemmts of the Plan. This

coordination shall attempt to ensure Ihat their functions ~:1 the
Plan are compatible. A few of thee ag~cies include:                       g
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~! ’ ¯ ^~

The Principal Pe~iflee and each Pe~ifl~ shah ~ ~ ~ua] budg~
within 30 days after its adoption for im~en~fion M~ ~n. The budget
shall be summar~ed and put into a ~at wh~
n~essa~ capital and operation and maintenan~ e~~
implement the storm water management p~m. ~ buret shah p~de
information such as funding source, staff ~u~ ~pmenk suppo~
capabilities, contract se~ices, and cost sha~g a~~. The budge~
shall ensure that the~ is adequate s~Wt~ining for s~ ~ter management
prog~ms. Also included shall be a d~p~n of

1. ~a-~ide ge~es - In impl~fi~
¯ e Perigees may el~t to joindy
ce~ BMPs, such ~ Public
~. F~ding a~men~, ~cl~
agency, s~l ~ develo~

~in its ju~sdiction. S~i~ ~d~g ~ ~ fo~ of ~
donation, or other fo~s of con~b~on ~ ~ ~ ~vely
p~ued to ~sist in ~d~ s~i~

~ 3. Coordinate the establishment of
mechanism to suppo~ the ~tom wat~

? 4. Provide the personnel or fiscal
program audit, internal or exte~aHy d~, of the extent of
compliance by all permiUees in ~e stomwa~r p~g~m;

I.

1. ~e legal au~ority that w~ ~ui~ of~ P~i~ ~der ~d~
No. 90-079 shall continue ~
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: 4. ~e Co-Pe~iU~s shall exe~ise ~eir I~ au~fiW ~ ~
. compli~ce ~ ~s Order ~d ~e PI~ ~ i~ j~o~

7 Each Perigee shall ce~ that it has I~al authoN~ to ~n~l d~cha~m
to and from those potions of the storm drainage ~stem over which
ju~sdiction. This I~al autho~W may be a combination ofsm~te, o~an~
permit, �ontact, order or inter-~uNsdictional agreemen~ be~een pe~i~
with adequate existing legal autho~ and shall, at a m~um, a~omp~h
ltem~ 1 - 6 below:

a. Control the contribution of pollutants to the storm drainage system by
:. storm water discharges associate with industrial activity and the

quality of storm water discharged from sites of industrial activity;

b. Prohibit illicit discharges to the storm drainage system;

c. Control the discharge of spills and the dumping or disposal of
materials other that storm water (e.g. industrial and commercial
wastes, trash, debris, motor vehicle fluids, green waste, animal wastes,
etc.) to the storm drainage system;

d. Control through interagency or inter-jurisdictional agreements among
permittees the contribution of pollutants from one portion of the storm
drainage system to another;

e. Require compliance with conditions in ordinances, permits, contracts

O
or orders; and
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f. C¯rry out all inspection, surveillance and monitoring procedures
necessary to determine compliance and noncompliance with permit
conditions including the prohibition on illicit diseh¯rges to the atom
drainage system.

8. Each permittee’s legal counsel shall complete ¯ review of thepermittee’s legal
authority using, at minimum, the attached checklist entitledM~$torm
Water Discharge Permit Legal Authority Checklist and Certffw.m~m(nttachment
XXXXXX) and return to the Regional Board within 30 day~ of permit
adoption ¯long with copies of the legal authority.

of the leg¯l authority review, each permittee’s legal counsel9. Upon completion
shall demonstrate th¯t legal authority has been obtained by the pemJttee.
This direction is included within the EPA document Guidance Manual For
The Preparation Of P¯rt 2 Of The NPDE$ Permit Applications For
Discharges from Municipal Separate Storm Sewer Systems, (EPA 833-B-92-
002, November 1992), page 3-4.

I0. The Permittees shall demonstrate compliance with the requirements of the
previous permit (CA0061654) by December 31, 1995.

11. All continuing of prior permit shall be violations of this permit. Compliance
with these requirements does not release Permittees from their obligation to
come into compli¯nco with the requirements of the previous permit.
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AP£-27-95 THU 3:03 PM    HEAL THE BAY FAX I/0.    310 395 6878 P. i

.
Heal ~e Bay Memorandum

~m: ~k ~1 ~ ’

s~mem loa~ ~d to~ci~ ot ~o~wat~ ~no~ T~I ~on ~o~d apply to ~             .,

State’s Gen~ In~ Pewits. ~ sh~ must ~ ~b~COV~ ~e
~OIs to ~e State Wat~ Bo~d ~d ~ haw ~o~wat~ ~on pr~on p~ns on

5.) R~tau~nt ~nd Semite S~tlons - Automotive Repair ~ul~men~ (~uld
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5.) Restaurant and Service Stations - Automotive Repair IRequirements (could be in
Good Hou~keep~ng section) - illegal to dean kitchen and/or ~tomot~ve service
hardscspe ~n a matter that wilJ result in runoff’entering the stormdra~n system. Automotive
- mandatov/procedures for spill clcm~-up, hardsc~pe area cleaning r~quir~nms, etc. -

6.) Enforcemestt Provhion. any vioi~ of tb~e provisions will result in one or re°re of

B.) Notice of violatiom
c.) p.cport of vio~ion to P,=aiom] Wz= Board ....
D.) bflsdemeanor ofrm=e - at im~ $100 per violatiou

-
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¯ V
~1~ NPDES STORM WATER PERMIT RENEWAL MEETING

REGIONAL WATER QUALITY CONTROL BOARD /’~
LOS ANGELES REGION

MAY 15, 1995
12:30 - 4:00 pm

AGENDA

1. Review Previously Edited Chapters of Dra~ Permit

,’- a. Program Management (1) (Review Mark Gold’s Legal Authority Comments)(2)

b. Illicit Discharges (3)

2. Review two Additional Chapters of Draft Permit ~ ~

Industrial/Commercial Sources Background (4)

~ i. Industrial/Commercial Sources Chapter of the Draft Permit (b’)

b. New Development and Redevelopment Background (6)

ii. New Development and Redevelopment Chapter of the Draft Permit (7)

3. Discussion of Next Meetings Recommended Agenda (8)

4. Adjourn
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NPDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION                                          -.-.-
MAY I$, 1995

12:30.- 4:00 pm

AGENDA

~. 1. Review Previously Edited Chapters of Draft Permit

i~ a. Program Management (1) (Review Mark Gold’s Legal Authority Comments)(2)

~ b. Illicit Discharges (3)

2. Review two Additional Chapters of Draft Permit

a. Industrial/Commercial Sources Background (4)

~ i. Industrial/Commercial Sources Chapter of the Draft Permit (5)

b. New Development and Redevelopment Background (6)

i~ ii. New Development and Redevelopment Chapter of the Dratt Permit (7)

3. Discussion of Next Meetings Recommended Agenda (8)

~ 4. Adjourn
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BACKGROUND
lifo MAY 15, 199~

CONSTRUCTION/REDEVELOPMENT

The intent behind the Construction chapter is to control the water quality associated with
construction/demolition/redevelopment activities. These activities tend to have more exosion
problems than any other urbanized areas. The erosion and sedimentation problems at
construction sites have been observed disturbing the efficiency of catch basin inlets during
rains. Construction management is also problematic (concrete slurries, paint wastes,
landscaping, etc.) It makes sense to strategically focus our efforts and be consistent area-wide
in dealing with construction activity. There should be minimum requirements for BMPs to be
implemented on construction sites regardless of size and regardless of area. (This has been
raised by developers contacting staff at the Regional Board.) Granted, in steep m~,as or nest
water bodies additional BMP requirements may need to be put on the developer for
implementation. For construction activity, generally required BMPs may be more important
than watershed specific BMPs.

A consistent system needs to be followed by all permittees in order to make things easier on
developers similar to the following:

1. Ensure that consttuvtion occurs with as little or no environmental harm as possible

~
(erosion, pollutants);

2. Require planning/pollution prevention BMPs be built into projects (the attached list of
BMPs);

3. Have proper erosionis~diment/pollution controls on site before, during, and after
cor~struction (This includes the use of temporary/permanent BMPs such as
s~dimentation basins at larg~" sit~);

4. Inspect to ensure that controls are in order and working. Are there any problems?(The
inspections for larg~ sites can be in coordination with Regional Board staff. This has
happened with Calabasas);

5. Do they need/have a storm water permit? SWPPP? If there is no NOI -> No
building/grading permit (Not all Permittees require a storm water permit form the
developers within cer~in jurisdictions. This is the exception but not yet the rule.);

6. Is there suspected non-compliance with the permit? ~Vater quality problems? Inform
the Regional Board for action (If there are sites which are non-cooperative, etc., and
they have a state storm water permit, Regional Board staff want to know about non-
compliance.

When a developer requests a building/demolition permit from the city/county, this is the
opportune time to ir~form the developer of storm water impacts and requirements (’NPDES
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on jurisdiction to another (even county ~o county). In considering proposed d~velopmcnt
plans, we should encourage infiltration of rain so as to avoid runoff (as local geology allows).
We should also possibly consider envouraging cluster developments which put homes closer
together and allow larger open spaces (these open spaces can be used as infiltration
basins/parks similar to Phoenix, AZ). ¯
Once we have allowed/permitted the construction activity, we should be o~ there emming
that measures which were proposed are actually being implemented (Regiomfl
have not yet seen a site which has installed all measures that it had pmmisod to im~ll).
Necessary enforcement by Pe~ should be taken. When inspecting ~ ¯ checklist of
things to look for is very helpful and insures that the inspector looked ciosdy at certain
activities on the construction site. In Colorado, the State DOT and the community college
system have jointly developed a program to train construction site operatms on proper erosion
and sediment control methods md applications. Regional Board staff hav~ gone through
similar exercises and the inspectors going out to the sites should be familiar with prope~
erosion control measures. If Permittee inspectors at the sites within their jurisdiction suspect
non-compliance with NPDES permit conditions the Regional Board should be advised (Santa
Aria ROWD).

If Permittees are consistent with the storm water programs, it will be easier for a developer to
begin construction activity in any Pennittees jurisdiction and feel confident th~ be/she is in
compliance with requirements. The Pennittees and Regional Board staff also can feel more
confident in that the program is working and that this was because of this �oopen~ve effort
between the Permittees and the Board.

Staff has developed a listing of BMPs to be applied by all Permittees where applicable. The
thought behind this list is to prote~ water quality by preventing pollutants, soil, and
construction debris from being exposed to wind or rain which could then pollute or disturb
our waterways. The list is attached for the Permittees’ consideration. Additionally, staff has
put together a few copies of construction BMP manuals for your agencies’ use.

POSSIBLE BMPs For CONSTRUCTION AREAS:¯
Scheduling construction to minimiz~ runoff and erosion due to rain.

At ~e entrance of a construction site there must be an area of crushed stone or gravel to
reduce or eliminate the tracking of mud or soil off of the construction site. Any tracking of
soil off of the site must be shovelled or swept to prevent it from entering the storm drain
system.

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

Use natural drainage, detention ponds, sediment ponds, or infiltration ponds to allow runoff to
collect and seep into the ground at a rate which would reduce or prevent erosion.
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Silt fences should be used to intercept and detain small amounts of sediment from distudmt
areas during �onstruction.

Preserve existing vegetation to reduce erosion.

Establish vegetative cover on all disturbed sites where construction activity I~sb~a
interrupted for an extended period of time.

Clearing should be done in such a way so as to allow only the areas actively b~ing
to be cleared to avoid erosion problems.

Mulching or matting of bare soil using oat straw, hay or other materials such as wood
bark, sawdust, or other. Mulches can be used before, during, or after seeding to prom:t
existing vegetation and/or reseeding and/or t~nting exposed surfaces.

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

Seeding of bare soil or disturbed areas should be done to stabilize the soil to prevent ~rosio~

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

Jute netting exposed soil surfaces could belp I~’t~t or slow erosion

Dikes, filter berms or ditches could hold runoff and drain them at reduced rate~

Using downdrains to carry runoff from the top of a slope to the bottom could help decrease
or prevent erosio~

Chutes and flumes could be used to aid the transport of nmoff downslope without causing
erosion. This could be accomplished by using plastic sheeting or any other impervious
materials which would lay between the flowing water and the ground.

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

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

A brush barrier could be used as a teml:~rary sediment barrier at the perimeter of a di~tur’~t
area from the residue materials available from cleaning and’ grubbing the site.
netted down, it intercepts and retains sediment fmrn limited disturbed a~.

Machines to be repaired or maintained on site should be placed on a pad of ab~rl~t



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

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

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

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

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

If a lot has a soil bank higher than the curb, a trench or berm should be installed moving the
bank several feet behind the curb. This will reduce the occurrence of gully and rill erosion
while providing a storage and settling area for stormwater.
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1. Structural Controls and Storm Water Collection System Operation: (continued)

b. Additionally, to satisfy the requig~gnts of this section, .the permittees
shall develop and implement the Storm Water Management Programs
identified in Part III.A.I. on pages 21 .and 22 Of this permit.

2~~Are~ of New D~e/opment and S~gnificant Redew/opment: A comprehensive
masterplanningprocess (or equivalent) shall be implemented to rednoe~, to the
MEP, the discharge of pollutants from MS4s, which receive discharge~’from
areas of new development and significant redevelopment, after consu’ualio~ i~
completed. The master planning process shall limit the inerease~ in the
discharge of pollutants in storm water as a result of new development, and
shall reduce the discharge of pollutants in storm water from redeveloped area~,
and shall not cause or contn’bute to violations of Slate water quality standards
of the receiving me.am.

a. To ~atisfy the requirements of this ux~ion, the permittees ~
implement the Storm Water Mamgement Programs identified in Part
III.A.2. on page 23 of this permit.

3. Roadways: Public streets, roads, and highways shall be operated and
maintained in a manner to reduce to the MEP the discharge of pollutants and
shall not cause or contribute to violations of State water quality standards of

a. As per the schedule identified in Part rff.A.3, on page 24 of this
permit, the permittees shall develop and implement standard road repair
practices to reduce the pollutants in storm water runoff from areas
associated with road repair and maintenance. The program developed
shall include practices such as limiting the amount of soil disturbance to "
the immediate area under repair and schedufing potential pollutant-
causing routine repair work during dry seasons, when possible. The
program shall establish procedures that address spill prevention,
material management practices, and goal housekeeping measures at all
municipal equipment yards & maintenance shops that support road
maintenance activities.

b. Additionally, to satisfy the requirements of this section, the permittees
shall implement the Storm Water Management Programs identified in
Part III.A.3. on pages 24 and 25 of this permit.

County_ & Co-applicants PART 11 - Page 7
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Monitoring for High Risk Industries: Develop and implement a
monitoring (or self monitoring) program for facilities identified under
this section in accordance with the sc~-dule provided in Part lll.A.8.b.
on page 38 of this permit. The monitoring program shall include the
collection of quantitative data on the following constituent~:

any pollutants limited in an existing NPDES permit for.
an identified facility;

oil and
chemical oxygen demand (COD);

biochemical oxygen demand, five-day (BOD~);
total suspended ~olids (TSS);

total Kjeldahl nitrogen (TKIq);

any information on discharges .required under
40 CFR 122.21(g)O)(iii) and (iv).

Data collected by the industrial facility to satisfy the monitoring
requirements of an NPDES or State discharge permit may be used to
satisfy t~is requirement. Permittees may require the industrial facility
to conduct self-monitoring to satisfy this requirement.

Construction Site Runoff." The permittees shall develop and implement a
program to reduce the discharge of pollutants from construction sites to the
MEP, and to shall not cause or contribute to violations of State water quality
standards of the receiving stream.

a. Site Planning and Non-structural & $t~l Best Management
Practices: The permittees shall require the use and maintenance of
appropriate structural and non-structural best management practices to
reduce pollutants discharged to the MS4 during the time of
construction

(1) To satisfy the requirements of this section, the permittees shall
implement the Storm Water Management Programs identified in
Part IlI.A.9.a. on page 39 of this permit.

b. Inspection and Enforcement: The permittees shall develop and
implement a program for inspecting construction sites and for enforcing
the requirement fo.r control mea_sures.

(1) To satisfy the requirements of this section, the permittees shall
implement the Storm Water Management Programs identified in
Part III.A.9.b. on pages 40 and 41 of this permit.

County & Co-applicants PART H - Page 16
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c. Site Operator Training: The perminees shall conduct appropriate
education and training measures for construction site operators and
those associated with the implementation of proper sediment & erosion
control measures at construction sites.

- (I) To s~tisfy the requirements of this ~-’tion, the permittees shall
implement the Storm Water Managm~-m Program(s) identified
in Part HI.A.9.c. on pages 41 and 42 of this permit.

Reserved pending additional requirements which ,may ke
included as a result of State Certification of the permlL

;                 (See Section 401 of the CWA.)

Deadlines for _Pro~-am �~omnllanee. Except as provided in Part ITI, compliance
with the storm water management program shall be required 90 days from the
effective date of the permit.

D. Roles and Res_nonsibg~|e~ of Permtttee~. The Storm Water Management Program,
together with any attached interagency agreements or interagency agreements
developed subsequent to the effective date of the permit, shall clearly identify the roles

O and responsibilities of each permittee. Following the effective date of the permit,¯ interagency agreements developed and implemented must be included in the ANNUAL
REPORT covering the permit year in which the agreemem became effective.

i

Sarasota County & Co-applicants PART 11 . Page 17 ,
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;~’ ~ItfANAGEMENT PROGRAM I PErigEE(S) ~              ACTIVITY               ~ F~N~Y

9.    Construction Site Runoff

a.) Site Planning & Review erosion and sediment control requirements to
Stmctural a~ ALL dete~ine m~ifications necessa~ to correlate with Wi~in 12 Mon~ ofNon-structural except for SW~MD’s requirements a~ EPA’s NPD~ t~ Effective Date ofContro~ City of No~ Po~ Construction Activity General Pe~it. ~e Pe~it

a~ F~
Summarize the ~cessa~ m~ificatiom in t~
subsequent ANNUAL REPORT for i~o~ration into
the ~it.

" l~o~rate ~ces~ m~ifieatiom to t~ e~ion a~Within 36 Mon~ of
~ediment control ~quiremems. ~ Effective Date of

_ the Pe~tt
In la~ development ~lattom, i~o~te ~tdeli~sWi~ln 36 Mon~ of
a~ ~commendatiom for reducing ~ am~nt of ~ Eff~tive Date of
sediment leaving com~ction sites. ~e Pe~it
Track construction proj~ ~i~d to im~ll erosion Wi~in 18 Mon~ of
a~ ~iment controls. ~ument ~e immllation, ~ Eff~tive Da~ of
maintena~e, a~ effective~ss of ~e con~ls. ~ Pe~it
Integrate ~ese ~co~s with ~e eduction prog~m for
uaining ~ site contractor.

Employ new ~OT Draimge Coition Pe~it
~OT ~quiremen~ w~ch direr co~fing enti~s ~bj~t to Eff~tive Da~ of

¯ e NPD~ sto~ water g~la~m m ~b~t a c~y of ~ ~t
~ek NPD~ St~ Wa~ Po~ ~~ ~ to
~T.
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b.) Inspection and Review existing inspection policies and code
£nforcemeqt enforcement programs to first identify all agencies Within 24 Months of

ALL conducting site inspections and then to determine whichthe Effective Date of
except for agency is responsible for issuing enforcement actions the Permit

City of North Port for which code violations.
and FDOT

Summarize results and include in the subsequent
ANNUAL REPORT for incorporation into the permit.

Train inspectors (regardless of specialty) who are likely
-.. to be on-site during earth moving activities in erosion 1 Inspector / Year

control techniques.

Implement the use of an erosion & sediment control
checklist for all inspectors. Include verification that Within 24 Months of
construction sites subject to the NPDES Storm Water the Effective Date of
Regulations have NPDES permit coverage and a Storm the Permit
Water Pollution Prevention Plan on site.

Include developed checklist in the subsequent ANNUAL
REPORT for incorporation into the permit.

ALL Develop a program to inspect construction projects forWithin 24 Months of
except for compliance with local storm water ordinances and/or the Effective Date of

City of North l$ort local permits, the Permit

ALL Implement program developed to inspect comtmctionWithin 36 Months of
except for projects for compliance with local storm water the Effective Date of

City of North Port ordinances and/or local pemti~, the Permit
and FDOT ~

70        Sara~ota County & Co-applicants                                                                   PART Ill - Page 40



9. Construction Site Runoff (continued)

b.) Inspection and
Implement program developed to inspect constructionEnforcement FDOT projects that propose to directly discharge storm water

Within 36 Months of
(continued) to the FDOT MS4 and have been granted an FDOT

the Effective Date ofdrainage connection permit for compliance with FDOT
the Permitpermit conditions. Require connection entities, who are

found or suspected of discharging storm water of
unacceptable quality during or following construction,
to sample and test the discharge to prove compliance

~ with FDOT permit conditions.
c.) Site Operator

Implement an annual NPDES workshop for designTraining ALL professionals, land developers, inspectors and
Within 24 Month~ ofexcept for contractors, including earth moving contractors. Topics
the Effective Date ofCity of North Port to include are measures to reduce pollutants from sites,

the Permitand FDOT awareness of the NPDES program requirements for
construction activities, and solutions to erosion and
sediment problems commonly found by the inspectors
during c._._..~onstruction.

Evaluate the feasibility of an erosion & sediment control
certification program for construction site operators

Within 30 Months of(contracters and developers), plan reviewers, and
the Effective Date ofinspectors that work on sites that discharge to the MS4.

the Permit
Upon conclusion of the evaluation, include a summary
of the findings in the subsequent ANNUAL REPORT
for incorporation into the permit.

If certification program is deemed feasible, implement
If Deemed Feasible -program for construction site operators, plan reviewers,
Within 36 Months ofand inspectors.
the Effective Date of

the Permit

o Sarasota County & Co-applicants
~ PART !!! Page 41



NEW DEVELOPMENT AND REDEVELOPMENT

The Construction and New Development Sub-Committee prepared a mpplemem
(Supplement A) to the Santa Aria Regional DAMP which requires implementation of. rite.

L
specific BMPs intended to reduce pollutants in stormwater discharge from new development
and redevelopment projects. Supplement A is included as Appendix H to this Permb
Application. The Construction and New Development Sub-Committee h~s placed empha~
on building upon existing programs and achieving uniformity of implementation by the
Permittees. Proposed measures will apply to both private- and public-sector development --’-
projects and both structural and non-structural control measures have been included.

$.1 PLANNING PROCESS FOR DEVELOPMENT AND REDEVELOPMENT

$.1.1 Watershed Protection Polici~

[ ~rm

policies to construction and new

ittees will monitor and coordinate with watershed protection programs which may

be?mpl.emented by the RWQCB, the Santa Aria Watershed Planning Agency (SAWPA) and
or. hers duri~.g the next permit period. Applicable related
development developed in these efforts will be incorporated into Me DAMP.

The Permittees will adopt policies (some alr~dy have) that will include e~aluafion o~
construction-period and post-construction stormwater impacts during staff review of
California Environmental Quality Act (CEOA) and National Environmental Policy Act
(NEPA) documents. Where appropriate, measures to mitigate anticipated sto~rmwater
q_~uality impacts will be, incorporated into envir~o~mental documents and inc~orated into
standard conditions of approval for proposed development and redevelopment projects.
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The requirement for a post-constro~on ~ornmawa- ~ality BMPs will be specified in each

Permittee’s standard conditions of .approval. The standard conditions of approval will
require project proponents to include in their plato BMPs that will be incorporated into the
project to control nonpoint source pollutants after construction. Supplement A will be
adopted by the Permittees and uniformly implemem~ by to promote consbteney.

$.1.4 General Plans and Ma~ter

The California General Plan Law and the
review and comment on proposed projects within their juri~ction. Under the General Plan
Law, municipalities are required to develop polic~ and regulations that guide development

within the municipality. Each development projea is then reviewed for conformance with
these policies. Under CEQA, projee~ are also subject to review and comment for adverse

impacts the projects may have on the environment, inehading impacts from stormwater
discharges. As the Permittees revise their General Plans or Master Plans, the management

of stormwater quantity and quality will be
Supplement A will be incorporated

$.1.$ Planning]Publ|e Work~

Construction inspectors will monitor pmjet~ f~r implementation of stormwater quality
control measures incorporated as conditiom of approval by Planning. Where the conditions
are not implemented, inspectors will take appropriate follow-up actions, including
enforcement where appropriate, to ensure that the storm~ater quality control measures are
implemented.

Each Permittee will take the following actions:

] ""~"|..l~’ers0nneJ responlible for permitting or development plan review

I reg.ar.&’ng the new development BMPs included in .Supplement A. Personnel

I _training is described in Section 7.6 of this Permit Application.
5-2
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e Supplement A available to development or permit applicants at the
/ earliest possible time in the application/permit process.

¯ Notify applicants of known water quality problems which may affect the
proposed development at the earliest possible opportunity.

¯ Modify procedures for approval of grading, building, and similar permits to
include applicable BMPs from Supplement A. Permits will not be issued until
�ondi~om of approval related to storrnwater quality management are satisfied.

$.2 CONTROL I~W..ASURES FOR CONSTRUL?rlON srrF.S

Secdon IV.l.c of the Santa Aria Permit requires the DAMP to include "a full range of
structural and non-structural BMPs" that shall be required at new construction sites. "All
industrial or commercial construction operations that result in a disturbance of one acre or
more of total land area (or smaller parcel of land which is a pan of a larger conmm~

more of total land area (or a smaUer parcel of land which is a pan of a larger common
development) shall be required to develop and implement BMPS, including a long-term
funding mechanism and commitmem to support required maintenance of the BMPs, to
control erosion/siltation and contaminated runoff from the construction sites."

The Co-Permittees have existing ordinances for grading and ercsion control at construction
siteS. The Coumy is in the process of developing an improved ordinance and is consulting
its own agencies and the Santa Aria RWQCB for review and comment. A copy of the
County’s proposed grading and erosion control ordinance is included as Appendix L’ The
otherCo-Permitteesare in the process of reviewing their ordinances, but will not pursue
revision of their ordinances until the County has finalized its proposed ordinance, which will
be used as a model. By December 1995, the Co-Permittees should have revised grading and
erosion control ordinances in place.

The model~rading and erosion control ordinance will include a requirement that an erosion
con’--~trol plan be submitted for review and approval by the appropriate municipal department
prior to the issuance of a grading and/or building permits. Also, if the construction site is
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subject to the Construction Stormwater Permit, the applicant will have to show oroof of

compliance with the Construction Stormwater Permit prior to the i~_~nce of the Ioca~
grading and/or building pe.-~-,~

Bonding is a mechanism used by municipalities to ensure that various conditions of approval

and items specified in plans, including stormwater quality control measur~ are
implemented in private.sector development projects. Bonding involves the deposit of

project. The amount of the bond is based on the anticipated cost of the required
improvement. If the conditions of approval are not met, the municipality may use the
deposited funds or may cash-in the bond policy, to complete the work. As stormwater
quality control measures are written into plans or included as conditions of approval, they
are being covered by the bonding mechanism.

The County has developed a one-day training program for construction inspectors. This
training program has been made available to the other Permittees for a nominal charge.
This training program will be conducted on an as-needed basis to train new inspectors and
to provide refresher tra~ng. This training program addresses soil erosion, construction
pollution control measures, and the requirements of the Construction Stormwater Permit.

addressed at this training program.

CoC~’-ons-’-~’rur~ruction inspectors will specifically inspect the construction site for compliance with ,he ~

A summary of the activities of this program will be incorporated into the annual report [

5.3 CONTROL MEASURES FOR NEW DEVELOPMENT AND REDEVELOPMENT

it is generally understood that. as development progresses, the percentage of paved surface
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increases, the discharge rate and volume of runoff increases, and the amount of pollutants
in stormwater runoff also inaeases. Section IV.l.� of the Santa Aria Permit requires the
DAMP to include provisions that "all new developments and existing facilities with
significant redevelopment, irrespecti~ of their size. must develop individual. �omprehendve.
long-term, post-construction stormwater management plans, incorporating struaural and
non-structural BMPs. These management plans shall include a long-term funding
mechanism and commitment m support required maintenance of the BMPs."

Supplement A to the DAMP specifies structural and non-structural BMPs that will becon~-
"s~tandard" practices for new development or redevelopment. Each new development will
be reqmr~’~d to implement appropriate non-structural BMPs in keeping with the size and type
of development and the potential for stormwater pollution. Each new development will als0
be required to implement appropriate "routine" structural BMPs. "Routine" structural BMPs
are economical, practicable, small-scale measures, which can be feasibly applied at the
smailest unit of development.

$.4 ENFORCEMENT

Construction inspectors have received training in the available enforcement alternatives.
Enforcement actions may include cease and desist orders, fines, and stop work orders.

$--q COORDINATION WITH CONSTRUCTION STORMWATER PERMIT

As stated previously, where applicable, grading and/or building permits will not be issued
without proof of compliance with the Construction Stormwater Permit. The Permittees will

_develop procedures such that the Santa Ana RWQCB will be notified when non-complian__ee_
~with the Construction Storrnwater Permit is suspected.                          --
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NPDES MUNICIPAL STORMWATER
APPLICATION FOR PERMIT RENEWAL

.TO " 2

SANTA ANA REGIONAL WATER                             .--
QUALITY CONTROL BOARD

STATE OF CALIFORNIA
JANUARY 3, 1995

THE FLOOD CONTROL DIS.TRICT, COUNTY, AND CITIES
OF RIVERSIDE COUNTY

SANTA ANA WATERSHED
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Ways to Avoid ¯ Use alternative surfaces where there are k,w
Common Problems and where the water table is well below the ground
With Alternative surface. ~ will keep our sroxmdwater m~d danktnS
Surfaces (Continued) water tree fzom poUutanm.

¯ Use alternative surfaces on ~ntle sloF~ m~f ~ the

¯ Avoid using alternative surfaces for ~
w~<ways and handicapped l~’king ~ ~
pavins blocks or plastic matting with ~ ~
locate them in ~ traffic

How Much Do Material and ir~tallation costs for paving blocks am
Alternative Surfaces more expen=ve than convent~.onal asphalt or emu:rm=.
Cost? However, some manufacturers or ~dom will sell ~

seconds that are maitable for home use. Plastic ml~in~ is
typically more expensive than asphalt, concrete, and paving
block~. When comparing prices, one mtmt consider tl~

Where Can I See ~ub~c Locations: Thurston County Courthouse, Tumwater
Alternative SurfacesHistorical Park, Cambridge Court Apartments, and South
On-the-Ground? Puget Sound Community College.

private Locations: Many homeowners in Thumton County
have installed alternative surfaces in their driveways. O~ three
local residents interviewed, all thought their alternative
surfaces work

Where ~ I Most building supply and home improvement stores carry ¯
Purchase Alternativevariety of paving blocks. Gravel, bark, and similar materials
Surfaces? can be pur~ from local dealers. See the attached for

some sources. Please note that the list does not represent all
possible, sources. Homeowners and builders are en~
to explore additional sources of these materials.

Water Resources Program
To provide regional leadership towaxcis a sustainable community

by ensuring the protection and enhancement of OlYmpia’s water resources.

This study ~s funded by the Department of Ecolo87 through a Centenr~lal Clean Water Fund Grit
Olymp~ residents t~rough exe~ Storm ~ 5u~ace Water UtiLity.
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¯Types o~ Alternative ~ "1~ ~ o~ ~/stem is

PVC, ~~g ~ ~ ~

p~y~d, ~a~o~, ~d

~b~ A~ ~d~ ~

p~ over ~ ~t ~ n~ ~dy wm~,

~t~afive S~aces wh~ ~e~ ~ ~ ~ of
Be Used?

¯ F~ or ov~ow ~S
¯ Emergen~ p~g ~d

¯ ~veways ~ ~iden~.or

WaystoAvoid
Co--on Problems s~a~ ~ not ~ed and

S~ac~ ¯ ~ the app~p~ ~tema~ve s~

Cedar Wells, StuOy CoorO,nator ¯ C’~ of Olymp=a Pub,,c Works Department ¯ Water Resources Program ¯ (360)
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IMPERVIOUS SURFACE REDUCTION STUDY
City of Olympia Public Works Department ¯ P.O. Box l~J6T ¯ Olympia, WA 98507-1967

FAir SHEET #3: GUIDAN~ FOR USING ALTERNATIVE SUI~A{7.S          -.-

Impervious Surface Olympia’s Water ~ ~ b ~ucti~ ~
Reduction Hits The Im~rvious Surface Reduction Study {ISRS) to
Streets! alternatives to hard, water resimant surfaces such as asphalt,. ~.~

concrete, and compacted soils, lmpervimm surfacm block rain
from recharging our ~roundwatm- ~nd drinkinswatm"                  ~--
supplies, increase the potentisl ~m"/ioodin~ and ~rosion, and
contribute to the degradation o~ ore" ~ streams and ~

’Perkin’ To The       As long as we depend on cam, we will need roads, stme~
Ground_Helps Puget and driveways. Asphalt and concrete are the most commm~
Soundl              types of driving surfaces, but are ver~ im~ ~ md

water resistant). Alternative ~ are more pervious than
asphalt or concrete. Some let a little rain seep (infiltrate) into
the ground, while others let I00 percent of the rain infiltrate.
The more rain we infiltrate, the less runoff we create. The less
~wer p~pes and storage systems we need W-~build

Types of Alternative Alternative surfaces include paving blocks, plastic mattin~
Sttrfaces              gravel, bark, and similar materials.

~ Interlocking, high-~z~ngth blocks made �~
cement or recyded plastic with open areas for grass or gravel
are commonly refened to as paving blocks. These blocks are
typically set on a compacted base of sand or a mix of sand
and gravel. No mortar is required. Sand is vibrated into the
space between the units causing them to interlock and form a
tough, attractive surface that provides easy access Io
underground utilities. Their s~’uct’ural behavior and load              ~"’-’--
spreading ability is simi/ar to asphalt. These systems can be a
solution for highly used lawn areas, overflow or low use
parking areas, or emergency access roads. They. support fairly
heavy traffic and concentrated loads, reduce stormwater
runoff, enhance groundwater recharge, and increase
infiltration.                                             ~.~
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May 11, 1995

Staff r~commended changes ar~ in BOLD.

IV. PROG~ ~Q~~ FOR ~W DE~LOP~ ~
~ ~DEVELOP~

A.~

I. A wat~h~ ~de ~n~t ~1 ~ ~v~ by ~~ 1~5 ~
adopt ~licies to ad~ss ~o~ ~ ~ ~ ~ifo~a
En~men~ Q~i~ Act (~QA) ~.

2. ~ inte~t~ ~t~ s~l ~ ~ei~ ~ ~ ~tmh~. A ~
of ~mto~ ~d ~ato~ ~~ ~d ~ ~ f~ ~
~te~h~ ofi~ pm~

3. Pollution ~n~l effom ~d ~ ~

4. Wate~hed pm~fion ~lici~ ~l ~ ~ by ~e P~s ~¢h
~n~l l~d-~ ~ ~ ~

5. B~ ~nes ~ja~t to ~fi~ ~ ~I ~ ~~

~
6. Additiom sh~l ~ made to ~ CEQA "~men~ Chec~ist Fo~"

¯ at is ~d for ~fi~ ~ to ~y ~s ~tenfi~ ~o~
q~i~ ~.

7. Pe~iRees sh~I develop p~s ~fing ~e ~nsidemfion of
~tential water q~i~ im~c~, includi~ ~sion ~d sed~enmfio~
d~g ~e e~ly stages of ~e pl~ing ~ ~ ~t ~es~ issues ~II
~ address~ ~fore subs~fig ~v~en~ ~ eng~g ~d desi~
have ~en made. Since ~I developm~t r~ ~� review ~d appmv~
of a site/plot pl~ or development dm~gs p~or to iss~ce of a
building pe~it, no build,g/demolition ~t sh~I ~ issued ~ess ~e
cons~ctio~demolition site is ~ve~ by a State Cons~cfion Acfi~
Sto~ Water Disch~ge P~ if ~e sire is ~bject to a State Pe~L

- 8. Perigees sh~l ~qui~ disc~ion of sto~ter issues ~ ~y new,
~vimd, ~ended, or c~g~ ~n~ Pl~

9. Pe~iuees ~at utili~ M~er PI~ ~I requi~ disc~sion of
sto~water issues ~ ~y new, ~vi~, ~ended, or chased M~
PI~.

10. By J~ 31, 1996, the Pe~iu~s s~l ~ ~te~ting go~
m~agement into ~pi~ impmvem~t pm~s.

28

R0029399



I I. Each Co-Permittee shall implement procedures to integrate stormwater
management considerations with existing planning/development
mechanisms applicable to it’s unique jurisdictional �onsiderations by
March 30, 1996.

12. The Permittees shall require erosion, sedimemt, and pollution
controls at every construction site regardless of size.

~
1. A watershed-wide concept to reduce pollutants from consm~ction

activities shall be developed implemeated by Dec:ember 31, 1995.

2. Programs to reduce pollutants f~om ~n activities shall include,
as a minimum:

a. Erosion conU’ol requirements;

b. Chemical and waste management requirements; and

c. Inspections.

i. A checklist would encourage possible streamlining.

ii. Inspection schedules will depend upo~ existing practi~.
It may be desirable ~o have several schedules, depending
upon the types of activiues/permits and/or the timing of
activities.

iii. A standardized reporting format shall be developed to allow
for consistency among all jurisdictions.

iv. A format shall be developed to do follow-up inspections on
problem facilities by December 31, 1995.

v. Frequency of inspections will greatly depend on the ~
ttse;, potential problems, and the degree of non-compliance
of each facility.

3. A log of inspections of construction sites shall be kept by each Co-
Permittee. At minimum, the following shall be included:

a. Summary of observations;

b. Whether the site has a State storm water discharge permit;

c. Site size;
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d. Whether the site has a storm water pollution prevention plan
(SWPPP); and

e. Whether the SWPPP is adequate.

4. An agreement between the Regional Board and Co-Permittees may be
used to enhance compliance of construction site BMPs. The need for
such an agreement shall be evaluated. If found to be desirable, an
agreement shall may be developed by June 30, 1996.

5. The Regional Board will forward Notices of Intent filed for the State
General Construction Activities Stormwater Permit and any inspections
and enforcement actions taken, to the Permittees so that this information
can be available to local murficipal construction site inspectors to alert
them of any specific concerns on the job site.

6. The latest State Water Resources Control Board Notice of Intent
listing shall be made available to the Permittees as soon after
Regional Board receipt as possible. It shall be available at all times
to the public via electronic bulletin board system.

7. Permittee inspectors shall observe for any potential non-compliance
with storm water requirements. Storm water pollution prevention
plans shall be requested by the inspectors while at the site.

~ $. Reporting of suspected non-compliance with the Construction
Permit shall be reported to the Regional Board.

1. A watershed-w~de concept to provide some consistency in local permits
shall be developed by June 30, 1996.

2. Stormwater issues shall be incorporated into existing permits by June
30, 1996.

3. Stormwater issues should be clearly stated in new permits to be issued
for new and/or redevelopment activities~

~ 4. The Permittees shall require the obtainment of a State Construction
Permit prior to issuance of local building permits.

i 5. When the proponent of a construction activity comes to the
city/county for permits, they shall be advised in writing of any
construction activity BMP and permitting requirements.

3O
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watershed wide staff training program shall be implemented by October 1995.

1. Development Layom Stormwater Contmh

a. These control measures shall be inoorpomt~ in tire initial
planning phase of any proj(~’t.

b. A watershed-wide program shall be imtfl~t~d by June 30,
1996.

2. Water quality exmcerns shall be incorporated into the site layout and
design (ie. maximize pervious areas, minimiT~ directly countt,-"t~!
impervious areas, etc.) and/or treatment control measure.

3. Well trained personnel shall be assigned to design, inst~L and maintain

4. The applicability of various post constru~on ~’~tment ~nt~l
for use in new development shall be evaluated through tl~ ~se of pilot
studies and examination of ~udies do~e on treatment contr~l ~eas~
by o~er ~genci~.

5. The effectiveness of various post construction treatment BMPs shall be
evaluated through pilot studies which could include elements such as:

a. Pre- and post- storm event inspections;

b. Water quality monitoring;

c. Record keeping to document deficiencies in the BMPs; and

d. Operation and Maintenance requirements and cost effectiveness.

6. The feasibility of retrofitting existing developments with treatment
control measures shall be evaluated. However, the effectiveness of a
treatment control measure vs. its cost must be fully evaluated prior to
considering its use as a retrofit measure.

7. Jurisdictions within the watershed will need to insure that BMPs
incorporated into a private development are properly maintained. Deed
restrictions, covenants, conditions and restrictions (CC&R) could be
used to direct such requirements and responsibilities.

8. The Co-Permittees shall ensure that contractors, during construction,
properly install the post-construction BMPs and that any maintenance
that may be necessary during construction is performed.
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9. When there are conflicts between regulations of other Federal, State, or              V
local agencies and the stormwater program, clarification of these
regulations should be directed to the various responsible regulatory

0agencies for resolution. For regulatory conflict caused by local
regulations, efforts shall be taken to resolve them within the agencies.
Input from other local, state, and federal agencies should I~ gincoq~orated into a modification of current =andaats.

10. BMP lt~t

2
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¯ ~ May 1 I, 1995

Staff recommended changes are in BOLD.

IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENT AND
REDEVELOPMENT

1. A watershed wide concept shall be developed by December 1995 to
adopt policies to address storm water impacts in California
Environmental Quality Act (CEQA) documents.

2. An integrated strategy shall be developed for the watershed. A variety
of statutory and regulatory requirements could be used for this
watershed oriented program.

3. Pollution control efforts should be prioritized.

4. Watershed protection policies sh~ll be adopted by the Permittees which
control land-use within the watershed.

5. Buffer zones adjacent to sensitive habitats shall be protected.

6. Additions shall be made to the CEQA "Environmental Checklist Form"
~_~, that is used for initial studies to directly assess potential stormwater

quality impacts.

7. Permittees shall develop procedures incorporating the consideration of
potential water quality impacts, including erosion and sedimentation,
during the early stages of the planning process so that these issues will
be addressed before substantial investments in engineering and design
have been made. Since all development require the review and approval
of a site/plot plan or development drawings prior to issuance of a
building permit, no building/demolition permit shall be issued unless the
construction/demolition site is covered by a State Construction Activities
Storm Water Discharge Permit, if the site is subject to a State PermiL

8. Permittees shall require discussion of stormwater issues in any new,
revised, amended, or changed General Plan.

9. Permittees that utilize Master Plans shall require discussion of
stormxvater issues in any new, revised, amended, or changed Master
Plan.

10. By January 31, 1996, the Permittees shall begin integrating stormwater
management into capital improvement programs.
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11. Each Co.Permittee shall implement procedures to integrate stonnwater
management considerations with e,x~g planning/development
mechanisms applicable to it’s unique jurisdictional considerations by
March 30, 1996.

12. The P~r~it~¢e-~ shall rcq~i~ ~, ~ed~ment~ ~d !~!1~o~

I. A watershed-wide concept to reduce pollutants fi’om construction
activities shall be ~ implememed by December 31, 1995.

2. Programs to reduce pollutants from �o~m~on activities shall include,
as a minimum:

a. Erosion control requiremmts;

b. Chemical and waste management ~quirements; and

c. lnspectiom.

i. A checklist would encourage possible streamlining.

ii. Inspection schedules will depend upon existing practices.
It may be desirable to have several schedules, depending
upon the types of activities/permits and/or the timing of

iii. A standardized reporting format shall be developed to allow
for consistency among ~ jurisdictions.

iv. A format shall be developed to do follow-up inspections on
problem facilities by December 31, 1995.

v. Frequency of inspections will greatly depend on the
~ potential problems, and the degree of non-compliance
of each facility.

3. A log of inspections of construction sites shall be kept by each Co-
: Permittee. At minimum, the following shall be included:

Summary of observations;

b. Whether the site has a State storm water discharge permit;

c. Site size;
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d.(SWPPp);Whether theandsit¢ has a storm water pollution prevention plan

e. Whether the SWPPP is adequate.

4. An agreement between the Regional Board and Co-Permittees may be
used to enhance compliance of consm~tion site BMPs. The need for
such an agreement shall be evaluated. If found to be desirable, an
agreement shal4 may be developed by June 30, 1996.

5. The Regional Board will forward Notices of Intent filed for the State
General Construction Activities Stormwater Permit and any inspections
and enforcement actions taken, to the Permittees so that this information
can be available to local mumcipal construction site inspectors to alert
them of any specific concerns on the job site.

6. The latest State Water Resources Control Board Notice of Intent
listing shall be made available to the Permittees as soon after
Regional Board receipt as possible. It shall be available at all times
to the public via electronic bulletin board system.

7. Permittee inspectors shall observe for any potential non-complinuee
with storm water requirements. Storm water pollution prevention
plans shall be requested by the inspectors while at the site.

~ 8. Reporting of suspected non-compliance with the Construction
Permit shall be reported to the Regional Board.

1. A watershed-wide concept to provide some consistency in local permits
shall be developed by June 30, 1996.

2. Stormwater issues shall be incorporated into existing permits by June
30, 1996.

3. Stormwater issues should be clearly stated in new permits to be issued
for new and/or redevelopment activities.

4. The Permittees shall require the obtainment of a State Construction
Permit prior to issuance of local building permits.

5. When the proponent of a construction activity comes to the
city/county for permits, they shall be advised in writing of any
construction activity BMP and permitting requirements.

30
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watershed wide staff training program shall be implemented by October 1995.

1. Development Layout Stormwater Controls

a. These control measures shall be incorporated in the initial
planning phase of any project.

b. A watershed-wide program shall be implemented by June 30,
1996.

2. Water quality concerns shall be incorporated into the site layout and
design (ie. maximize pervious areas, minimize directly connected
impervious areas, etc.) and/or treatment control measures.

3. Well trained personnel shall be assigned to design, install, and maintain
BMPs.

4. The applicability of various post construction l~ealment control BMPs
for use in new development shall be evaluated through the use of pilot
studies and examination of studies done on treatment control measures
by other agencies.

5. The effectiveness of various post construction treatment BMPs shall be
evaluated through pilot studies which could include elements such as:

a. Pre- and post- storm event inspections;

b. Water quality monitoring;

c. Record keeping to document deficiencies in the BMPs; and

d. Operation and Maintenance requi,-ements and cost effectiveness.

6. The feasibility of retrofitting existing developments with treatment
control measures shall be evaluated. However, the effectiveness of a
treatment control measure vs. its cost must be fully evaluated prior to
considering its use as a retrofit measure.

7. Jurisdictions within the watershed will need to insure that BMPs
incorporated into a private development are properly maintained. Deed
restrictions, covenants, conditions and restrictions (CC&R) could be
used to direct such requiremenLs and responsibilities.

8. The Co-Permit~ees shall ensure that contractors, during construction,
properly install the post-consLruction B]VIPs and that any maintenance
that may be necessary during construction is performed.

31
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¯
9. When there a~ conflicts between regulations of other Federal, State, or            i --

local agencies and the stormwater program, clarification of these
regulations should be directed to the various responsible regulatory i ~’~agencies for resolution. For regulatory conflict caused by local
regulations, .efforts shall be taken to resolve them within the agencies.
Input from other local, state, and federal agencies should be "r
incorporated into a modification of current standards. L

~o. BMP ~

r
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May I O, ! 99~

Staff Comments on Mark Gold legal authority/required BMPs issue

L
Mark Gold’s comments/recommendations in regards to legal authority/required BMPs sm
valid and should be a pan of the LA storm water management program. Staff beli..-v~s that
consistency will be the key to successful program.                                                    .

2
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4.) Industry - give ci~ raft’ (perhaps, industrial waste sta~ the right to inspect ficilities
�ove~e,d under the State’s GcneraJ Ind~s’~al Per~ts. These ~es must have submitted
~;OIs to the S~e Wste~ Board and m~ have stormwatcr potlot~on prevention plans on
~e that have been implement~

5.) Restaurant aud Service SLttions - Automotive Repair l~.-’qulrements (could be in
Oood l-lou~ke, eping section) - lgegal to �le~n kitchen ~nd/or automotive service facility
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Restaurant sod Service Stations - Automotive RepsIr l~clulrements (could be Jn
Oood Housekeeping ~tion) - llJegal to r.,le.a~ kitr.h©n and/or mnomotiv¢ ~’vic~ Ik~ility

~’7"hzrdsctpe in t matter that wiU resu]t in mnoffenteri~g ~e slormdr~n system. Automotive V
. mandatory I~OCedur~ for tpiJl dean-up, htrdscape area cleaning requirm~entl, etc.

~ufortmeat l~ovbion - any violation of these proviaio~ wt’ll result ia one or more of
~ touow~. . g

B.) Notlze ofviolatio=

C.) itepon ofviohtim to lt~o~l Wttet lJotrd _

D.) bibdemeaaor oflSmse- at lem $100 im- viottttee ,-~
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II. ILLICIT DISCHARGES

from PMgmt. Implement within their jurisdictional boundaries programs to monitor,
identify and eliminate illegal connection/illicit discharges/illicit dumping.

May 11, ! 995

THIS IS THE REWRITE BASED UPON DISCUSSIONS ON MAY 1, 1995.

Proposed Staff Changes to the Illicit Discharges Chapter of the Permit
are in BOLD

MODIFIED INTRODUCTION

Illicit Discharges

This permit authorizes existing and new discharges to waters of the state from
the municipal storm drainage systems owned or operated by permittees. This
permit authorizes discharges from new storm w~ter conveyances constructed
after the issuance date of this permit that have received and complied with nil
applicable federal, state, and local permits.

This permit authorizes discharges of storm water associated with industrial
activity and non-storm water flows (as identified in the Permittees non-storm
water discharge list only upon approval of the Executive Officer) from the storm
drainage systems owned or operated by the permittees only under the following
conditions:

1. Non-storm water discharges must be autimrized by and in compliance with
another NPDES permit or identified by and in compliance with special
conditions identified in the Permittees non-storm water discharge list only
upon approval of the Executive Officer.

2. Storm water associated with industrial activity must be authorized by a
separate individual or general NPDES permit.

The Permittees shall implement programs to prevent, monitor, identify
and eliminate illicit connections/discharges/dumping and disposal,
including spills, into the municipal storm drainage systems owned or
operated by the permittees by December 1, 199~.

Each permitte~ shall effectively prohibit illicit discharges to the storm
drainage system owned or operated by the permittee other than those

12
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authorized under a separate NPDES permit. The permittees shall
incorporate appropriate �ontrai measure~ ia the storm water
management program to ensure that "allmgable" discharges are not
significant sources of pollutants to water~ air ~ rote by January 15,
1996.

1. The D’.’~-;:r Permittees shall develop and implement an effective
program to identify and eliminate illicit ¢mmoctim~ by December 1,
1995. A consistent watershed-wide cooct~ shall be developed u~ing
investigative standard procedures to investigate illicit connections to
the storm drain system. Based on the results of field screening
activities, or other appropriate infonnat~ which indicates an arcs of
reasonable potential of containing iili~t cmmections, detection and
follow up procedures shall be followed. Priority shall m~ be
established to initially focus on major problem areas and allow for a
cost-effective approach to eliminate illegal connections or drains. This
shall include high risk areas and industries inch as those specified
in Subchapter N of the Federal Regslations. Notification to the
Regional Board of any illicit connection shall be an element of the
investigative standard procedures.

2. The program developed by the Penniuees to identify and eliminate
illicit connections shall contain, at ~s a minimum, the following:

a. System Survey
a. Each Permittee shall develop and implement a ~edule of storm drains for

inspection for illicit connections within its jurisd’~.
i.    Each Co-Permittee shall rank a)eas within the watershed to

be inspected for illicit connections. This ranking of priority
areas shall be completed by November 30, 1995.

b. A description of storm drain inspection procedm’es, illicit connection and
identification and elimination procedures.

ii. Field screening, map rt~e.arch, and land use investigation
activities shall be done initially to identify potential
problem areas. The program shall include ongoing field
screening, using the methods required in 40 CFR
§122.26 (d)(l)(iv), or alteraati~’e methods that have been
approved by the Executive Officer. The field screening
program shall focus on urtmaized areas.

c. As part of the public education program efforts shall be undertaken to inform
citizens about the problem of illicit dischargt~/dumping.

iii. Public outreach eflbrts shall be undertaken to inform
citizens in the area about the woblem.

d. Necessary. enforcement action shall be taken to terminate such illicit connections.
The EAC shall develop standard enforcement procedures.

13
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T7

�. Public

~e Co-Perigees shall implement a consistent ~o~ k~p~g
to ~ack the ~ of illegal co~ections by ~cem~r i, 1995.

I!

move to --> ’ ~-. :~L.~: ~=v=l:; ~: ===
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B. ILLICIT DISPOS~~G g

1. The Permittees shall develop a consistent recording system to document illicit
discharges/dumping by August 1, 1995.

2. Necessary. enforcement action shall be taken to terminate such illicit connections.
The EAC shall develop standard enforcement procedures.

a. The Permi~ees shall continue to develop and implement programs to
promote, publicize, and facilitate public reporting of illegal discharges =’--
and dumping. -,~

~. _y-~.::... ............
2. System Surveillance

By August 1, 1995, the Permittees shall develop a program to educate inspectors,
maintenance workers, and other field staff of the Permittees to be observant of illicit
dischargers/dumping during the course of their daily activities.

a..-l~--By December 1, 1995, the Co-Permi,ees shall develop and implement
systematic surveillance programs which shall include, but not limited to,
regular inspections of vacant facilities, street use inspections to detect
illegal discharges and dumping into the street system.

b.~. Caltrans shall continue its system surveillance program which involves
investigation, identification and remediation for hazardous substances
~ and debris dumped on excess land parcels.

1. Each Permittee shall be resposible for responding to illicit discharge/dumping
incidents that occur in the storm drain system owned and/or operated by the
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T7
Permittee.

2. Such response shall include investigation, containment, and cleanup activities aa
appropriate. ~.~

3. The EAC shall develop procedures for spill response. Should a ~ewage spa
occur to the storm drainage system, the Permittees shall not disinfect the spill
to the system if the spill has already flowed downstream. Disinfection of the
outside area shall occur that has come in contact with the spill and shall not
result in a disinfection discharge to the storm drain system if technologically
preventable.

I. ¯ ...*11 I.. I...o

"~.:::,.’:.::..., ..............

4. Complaint Response

................. .*.~._._-_:

reporting T~:. :.-m"..~ ...... ::=..=.:..~:=.. : .....:- =":::-’-:--: ’- --:=:::

:^...................... .~:::.=::.~’; ...............

+t.^ .=:’=.--=7 ,4: ..... 1 at" + 1 ...=== .........................
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The p~rmi~s shall d~elop aod ~plement I p~g~m to promot~
publicbe, and facilitate public ~po~al of illicit discbi~es of water
impacts associated with discbi~es f~m the storm driioige ~stem. The
prog~m shall inform the p~blic aboli w5at to look for i~d bow to
i~cidents. T5~ program shill also ~n5~ce public iwireaess of the problem
associated ~ith illicit dischi~es I~ ma~ ioclud~ prog~ms
educating school stud~ts, using ~n5 in utiliW bills, public se~
announcements in newspaper, on ~bion, or on ~dio and oc~sion~
public wor~hop~

Incidents involving a ha~rdous sub.ante ente~ng the sto~ d~inage
system are to be reposed by the r~nsible pa~, or, if not ~own, the
responding agent’, to the Regional ~ard and State of ~alifornia O~ce of
Emergency So.ices (OES) at (8~)__ ~ and the Fede~! H~rdous
Response Number at (800)         . Repots received through the ~ounW-
wide or local ciW hotlin~ shall be ~k~ and settled and repo~ to the
Regional Boa~.

The Pe~iffees shall implement a complaint r~ponse procedure by Au~st 1~, 1~. A
qua~erly summa~ of calls shall be submitt~ to the Regional Board for info~afion
pu~oses. This shall include: a b~ef desc~ption of~e incident; what was spiiled/dump~;
quantiW; what remedial action was taken; and what happened to the discharger/dumper.

1. By Janua~’ 1, 1996, the ~Pe~iffees shall establish a public outreach prog~m
t~at will regularly inform the public of the locations and/or schedules for
Household Hazardous Waste collection prog~ms that the ~o-Permi~ees shall
implement. The Permitte~ shall also en~u~ge the proper disposal of mate~b
from industrial and commercial areas.

The ~o-Permittees shall continue to encou~ge the proper disposal of Household
Hazardous Wastes and the recycling of oil. antifreeze, glass, plastic, and other
materials to prevent the improper dbposal of such materials to the sto~
drainage system.

R0029418



TZ

~nforeement Praeedure~

.. : ....... ...= =.:.,~.’==:=:..==-. -~ .:+:. ..........
,...+ ,.~ - ....__ :~_ :::::::..~==;:’:-=. "-:::.,= ~--, : .... :.- _." : ..... .--- +- , ¯

+~’- " ’-: -"
~..::!:,.::: .a ,,- :.=_: .-..-:.:~:~:=_: ,~--, -’---. ::= ::.::=::-. A renew
of the various enforcement tools used by the Permittees shall be
performed by the EA, C or ~v~l(: k," eon$isteucy among Pcrmittm.
The enforcement procedures sh~ii be consistent on an are~-wide
basis.

(:oordination ~/ith State Non-starmwater Permits

1. Quarterly, the Principal Permittee shall obtain an updated list of NPDES
Permits issued by the Regional Board in order to characterize the nature
of the existing non-storm discharges in the receiving waters within the
watershed. This will help in determining unexpected discharge during
dry weather and to allow enforceme.nt ~tions to focus on illicit ~             ~’~
~ activities.

2. The Principal Permittee shall coordinate with other environmental
agencies to ensure that requirements imposed by these agencies do not
conflict with stormwater regulations or goals. Requirements of many
agencies d~ complement stormwater regulations. Coordination with
these agencies will help minimize overlapping investigations and result
in a more efficient use of resources. Any conflict in requirements of
other environmental programs/agencies must be reported immediately
to the Regional Board for coordination r~I:.r.?~ :s :~ "::~:.:~ ~.-.=

A watershed wide concept shall be developed by
December 1, 1995. These agencies, include but are not limited to:

The Permittees shall coordinale with other agencies and reporl and make recommendations
on suggesled resolulions in regards Io any conflicts which ar~ idenlified belween lh¢ ....
provisions of this permil and lhe requirements of other regulatory agencies to the Regional
Board. These agencies, include but are not limiled to:

a. California Department of Fish and Game
b. California Department of Toxic Substances Control

19
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c. California Coastal Commission
d. United States Environmental Protection Agency

¯

L. -~::-:’-":’: ""’--’:--’:’-":’-’" "-" "~ * ~* ¯ .._:L:_-~---

F. Appropriate Mana~_eme.nt Practices

The Co-Permittces shall develop BMPs for watershed-wide implementation.
These BMPs shall include but not be limited to waste management from: horse
riding areas, and livestock stabling and ¢onal are, as.

Kcluu:ting

The Permittees shall report non-compliance by any non-storm water
discharge permittee to the Regional Board.

2O
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BACKGROUND
MAY 15, 199~

The intent of Regional Board staff is to create and encourage consistency in many aspects
within the differing jurisdictions. Today we discuss two elemental chapters storm water
management program. These are the industrial/commercial and construction/new
development/redevelopment chapters. A major preventable source of pollutants ~o our
receiving waters comes from industrial and commercial areas. There are several pollutants of
concern for certain watershed areas which we (Regional Board s~fff is still developing ¯ pollu~nts of
concern listing - a new draft is attached) must consider. In general the constituents are metals, oil
and grease, and trash and debris. The fact remains that if we can prevent pollution as much
as possible, we can prevent water quality problems in the future.

INDUSTRIAL/COMMERCIAL

The intent behind the Industrial/Commercial chapter of the permit is to control the water
quality associated with industrial and commercial activities. These activities tend to have
more materials (chemicals) on site than any other areas. It makes sense to strategically focus
our efforts on potentially the largest sources of pollutants to the storm drain system. A
system needs to be followed similar to the following:

1. Identify sources - Acknowledge those industries already recognized by the USEPA as
needing a permit for storm water discharges and those which have effluent limitations.
Some sites have NOVs issued by the Permirtees. This is a great indicator that there is

a problem at the site;¯
2. Identify these and other industries by SIC code via business license info, fire

department records, conditional use permits, etc... There are so many industrial and
commercial sites within the Couray that we are forced to prioritize;

3. Identify specific industries which may be contributors to storm water pollution;

4. Prioritize actions to be taken (BMPs, education, industry specific, area specific);

5. Inspect facilities;

6. Identify problems at certain facility types;

7. Take action.

8. Within the planning phase of new development, the Permitlees should require controls
or siting information on new facilities that would eliminate or reduce any future water
quality problems.

Staff believes that we should all concentrate efforts on identifying industries through business
licenses, etc. to better determine where efforts should be focused. One of the handouts is the
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USEPA multi sector permits which ii~ by industry, certain pollutants likely to be found there.
This helps the municipalities from spending time and money in duplicating the efforts. The
actions taken by the municipalities including education and requiring BMPs for (m’tain
activities can be extremely beneficial in protecting water quality. However, tim actions taken
by municipalities should be consistent area-wide unless there are factors which would cause
different requirements to apply.

Actions then need to be taken by the Permittees to prioritize actions to be taken to help the
industrial dischargers to comply with storm water pollution prevention programs. This should
consist of general education and industry- or area-specific targeting. Also at’ladmd is a BMP
manual from the Alameda County program. This has a listing of BMPs and lmff:ert~tial
disposal methods for wastes and wam’s. Something similar should be prepared by the Los
Angeles Permittees.

Inspecting sites will be a key method of finding real problems. AUached are ma) pages from
a USEPA manual for developing SWPPPs for industrial sites. The attachments however,
were chosen by staff to show what inspectors should be looking for and what ¯ good
inspector checklist should at least have.

Staffhas developed a listing of BMPs to be applied by all Permittees where acl~icable. The
thought behind this list is to protect water quality by preventing pollutants fi’om being
exposed to wind or rain which could lt~en pollute our waterways. The following list is
provided for the Permittees’ consideamion:

POSSIBLE BMPs For COMMERCIAL and/or INDUSTRIAL AREAS:

Keep all objects containing grease, oil, or other contaminants either indoors or well covered
and contained.

Placing a drip pan underneath objects containing grease, oil, or other contaminm~ts would help
prevent the flow of pollutants into urban runoff. The water collected from the drip pan
should later be disposed of properly.

Proper collection and disposal of waste products, prevention of oil leaks, and ia’uper
maintenance of equipment would reduce or prevent the pollution of runoff.

Signs should be posted on storm dram inlets indicating that they are not to receive any waste.

Waste products and/or harmful materials must not be opened, handled, or stored in a manner
which may cause a rupture or leak which could contaminate runoff. These containers must be
examined for leakage at a regular interval.

The business o~Taer/manager/operator should retain, on-site, appropriate materials for rapid
cleanup of spills.

Oil/water separators used in parking lots or in areas where hydrocarbons and oth~ pollutants
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could accumulate should be properly and regularly maintained.

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

Machines to be repaired or maintained on site should be placed on a pad of absorbent
material to contain leaks, spills, or small discharges and be disposed of properly, later.

~o~ff maThe washing of all vehicles and equipment should be done only in areas in which no pollutedflow into storm drains or into sensitive areas.

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

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

Use retention structures for storing runoff on rooftops or in subsurface areas and releasing at
times or rates. This will minimize the peak rate of runoff discharge intopredetermined

stormdrains.

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

The use of porous materials for or near walkways could increase the amount of water
infiltrating to the ground.

Maximize the percentage of permeable surfaces on properties. This would allow more
percolation of runoff into the ground as opposed to increasing the peak rate of runoff to the
storm drain system.

Parking lots should be swept or vacuumed at appropriate intervals to remove debris which
may otherwise travel into the storm drain system.

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

Absorbants, cleaning compounds, and oil/grease traps should be used for controlling oil and
grease in those areas where they tend to accumulate.
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Problems/Pollutants of Concern by Watershed Management Areas

Watershed Pollutants of Potential Sources Potential
Management Areas Concern (or those Problems/lmpnets

which have (if known)
exceeded
established criteria!

San Gabriel River TSS, trash and debris, construction/grading, elevated fish tissue
Watershed nutrients, coliform, TDS, day-use, residential, levels (Cr, Cu, Ag, As,
Management Area metals, pesticides, Hg, farms, commercial oxadiazinon, Pb,

As, chlordane, DDT, chlordane, dieldrin,
PCb, dieldrin PCB, chemical group s,

MIS, MTRL fish tissue
exceedances), fish
abnormalities, toxicity,
clean-up costs - (MIS -
Hg, El Dorado Park
Lake)(MTgL - As, San
Gabriel River)(MTgL -
chlordane, DDT,
dieldrin, PCB,
Puddingstone Reservoir)

Santa Clara River sulfate, chloride, nitrate, construction/grading, Elevated fish tissue
Watershed TSS residential levels-Ag, Zn
Management Area

Ballona Creek pathogens, heavy metals,residential, commercial, MTRL, NAS fish tissue
Watershed ~esticides, oil and industrial exceedances MTRL-As,
Management Area grease, trash and debris, chlordane, DDT,

TSS, As, chlordane, dieldrin, PCBswimmer
DDT, dieldrin, PCB, infections, contaminated
chemical group A sediments, clean-up

costs, aesthetic impacts,
impaired water quality

Malibu Creek TSS, nu~ents, construction/grading, swimmer infections,
Watershed pathogens, tra.~h and residential, stables aesthetic impacts,
Management Area debris, chlordane, Se, Hg tmpaired water quality

Los Angeles River nutrients, VOCs, u-ash constyuction/grading, elevated fish tissue
Watershed and debris, TSS, oil and residential, stables, pets, levels, eutrophication,
Management Area grease, metals, commercial, industrial contaminated sediments,

~esticides, chlordane, clean-up costs, aesthetic
chemical group A impacts, impaired water

quality
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Harbor/Dominguez aidrin, trash and debris, industyial, boating levels, eutrophication,

Channel oil and grease, metals, contaminated sediments,

~’ .tershed PAHs, oil spilb clean-up costs, aesthetic
impacts, impaired water

Management Area quality, health advisory

San Gabriel River Watershed ManagementArea
San Gabriel River - elevated fish tissue levels,fish abnormalities, toxicity, ammonia, construction erosion

East Fork San Gabriel River - trash and debris

Creek - high nutrients, coliform, TDS                        "Coyote

Santa Clara River Watershed Management Area

Santa Clara giver - sulfate, chloride, nitrate, ¢omt~ction erosion

Ballona Creek Watershed Management Area

Baliona Creek - coliform, bacteria, heavy metals, oil and grease

Los Angeles River Watershed Management Area

B~,~ank Western Channel - high ammonia

Belvedere Park Lake - elevated fish tissue levels, eutrophication -

Upper - VOCs, ammonia

Rio Hondo - Organic chemicals

Malibu Creek Watershed Management Area

Malibu Creek - sedimentation, nutrients, coliform, bacteria
Calabasas Lake - eutrophication, sedimentation - construction activity, grading

Los Angeles Harbor/Dominguez Channel Watershed Management Area

Dominguez Channel - objectives violated

d *~pulnnn~ I ~V~nl~,
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INDUSTRIAL AND COMMERCI£L SOURCES

In prior years, "specific industrial .sources" (including name, location, and Standard Industrial
~] Code) discharging stormwater to municipal storm systemsPerm~ttee drain wereidentified

and reported to the Santa Aria RWQCB to satisfy requirement IV.2.d of the Santa Aria

Permit. The identification of industrial and commercial facilities will help the Permittees
in developing appropriate stormwater quality programs and will be useful in prioritizing the
implementation of control measures pertaining to industrial and commercial facilities.

~2 CONTROL MEASURES

The DAMP established a number of BMPs specifically applicable to industrial or
commercial facilities. A few of the more significant BMPs that will be implemented by the
Pern’dttees are:

¯ evaluate the need ~o establish local regulations giving municipalities the
authority to require oi] and grease controls in areas which may be significant
sources of oil and grease to stormwater (e.g. retail gasoline stations,
automotive shops, parking areas, food service establishments)

¯ develop, implement, and enforce regulations requiring landowners and/or
tenants to provide covers (roofs, tarps) to keep rain off of areas which contain
potential pollutants (storage areas) and to keep stormwater runoff from
draining through areas which contain potential pollutants

¯ educate/inform on impacts from gasoline, fuel oil, and oil and grease -
effective use of good housekeeping practices, oil/grease traps, and the proper
use of absorbents and cleaning compoun~ by industrial and �ornmercial
facilities

The proposed stormwater/urban runoff ordinance to be adopted by the Co-Permittees
during 1995 contains provisions that prohibit the storage of "grease, oil, motor vehicles,
machinepans, or other objects that may leak grease, oil, or other hazardous substances such
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that these substance are discharged into any street, alley, sidewalk, storm drain, inlet, catch
basin, conduit, or other drainage structure." The proposed ordinance also requires that
"where BMP guidelines or r~luirements have been iden~’ied by any federal, State of
California, regional, and/or county agency, for any ac-~vity, operation, or facility which may
cause or contribute to stormwater pollution or contamination, .., every person undertaking
such activity or operation, or owning or operating such facility shall comply with such
guidelines or requirements." Compliance with addi~nal BMPs identified by the
municipality would also be requirnd by the proposed ordinance.

The education and outreach program has componems directed at indusu~ and commercial
facilities. Research and evaluation of educational materials and ouu’each programs targeted
for industries and commercial activities has begun and will corn/hue durin~ 1995. During
1996 a "cle~n business" incentive program will be initiated. The education and outreach
program is discussed in more detail in Section 8.0.

non-compliance with local storrnwater ordinances and regulations and to ensure that BMPs
are being implemented to manage discharges to municipal storm drain systems. Inspections
of commercial and indusu-ial fadlities will also be a component of the "dean business"

A sub-�ommittee (Industrial/Commercial Stormwater Sub-Committee) will be formed with
representatives of the Permittees, local regulatory agencies or disu’ic~s, and the industrial
and commercial sector. " This sub-committee will assist the Advisory Committee in
establishing priorities and providing guidance for the indusu’ial and commercial facility
inspection programs that wiIl be developed and implemented by the Co-P~rrnittees. The
Industrial/Commercial Stormwater Sub-Committee and the Public Education Coordinator
for the Stormwater/Cleanwater Protection Program will work together to develop the "clean
business" incentive program.

Local programs exist/’or inspe~on of indhstrial and commercial facilities on a regular basis.
Such programs may address environmental or public health, fire prevention and safe~,,

s:\bobc%~a ntuna \ mdc~mm.6
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hazardous materials management, industrial and commercial waste management (solid).
and wastewater pretreatment. By July 1, 1996. each Co-Permittee will elect to have
inspections related to their gtonnwater ordinances and regulations and/or the "clean
business" incentive program incorporated into existing inspection programs or will develop
a separate inspection program depending uPOn the needs and resources of the Co-Permittee.
The inspection programs developed will include:

¯ identification of the person responsible for overseeing the
pro~ram.~;

¯ procedures for conducting the inspection, including reporting, follow-up, and
enforcement;

¯ a standardized checklist and inspection report form for use during inspections;

¯ training of personnel tO conduct inspections;

¯ frequency of inspection based upon the type of industrial or commercial
facility; and

¯    coordination with the applicable Regional Water Quality Control Bo
~ other jurisdictional agencies.

6.4 COORDINATION wrrH INDUSTRIAL PERMIT

ermittees will develop procedure~s which will include notification to the
.~RWOCB when non-compliance with the l-n ustr~ Permit is suspected. The Santa Aria

RWOCB will also be notified regarding the identification of illegal discharges from

commercial or industrial (acilities to the municipal storm drain system. Other findings from
the commercial or industrial facility inspections may also be communicated to the Santa Aria

RWOCB. The Santa Aria RWQC’B will implement investigations and enforcement actions,

~(.~g:~priate, in response to these notifications..
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g. Limitation of Sanitary $e~er Seepage: The pern~ttees shall prevent (or
~t require the operator of the sanitary sewer to eliminate) unpermitted T~"

discharges of dry and wet weather overflows from sanitary sewers into V

Q,
the MS4. E~ch pennittee shall eliminate the infiltration Of seepage

(I) To satisfy the ~nts of this section, the pen~.ittees
implement the Storm Water Management Programs identified in
Pan lll.A.7.g, on page 36 of this permit.

8. Industrial and High RL¢i¢ Runo~: The permittees shall develop and implemeut
a program to identify and c,,onm~ pollutants, to the MEP and shall not cause or
contribute to violations of State water quality standards of the receiving stream,
in storm water discharges to the MS4 from the municipal landfill(s); hazardous                 --.-
waste treatment, storage, disposal and recovery facilities; facilities flutt are
subject to EPCRA Title III, Section 313; and any other industzial or
commercial discharge in which gh¢ permit’tees determine is �ontributing a
substantial pollutant loading to the MS4.

To satisfy the two (2) requirements of this section, the penuittees shall:

a. Identify p~oritie$ and lwoced~res for inspections: Identify all targeted
facilities and determine priority sites in accordance with the schedule                    L~
provided in Part lII.A.8.a, on pages 37 and 38 of this permit.
Inspection schedules and procedures for the identified facilities shall he
developed and implemented. Also, the permJttees shall provide a listing
in each ANNUAL REPORT of additionally identified industrial
facilities which discharge storm water into the MS4 which have not
been previously reported. The industrial storm water discharges that
must be included in this inventory fall into the eleven (11) classes of Cast
industrial activities as defined in the November 1990 regulations under
40 CFR 122.26(b)(14).

Sarasota County &~.~ants                           PART ll - Page 15                     ,
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b. Monitoring for High Risk lntt~stries: Develop and implement
monitoring (or self monitoring) program for facilities identified under
this section in accordance with the schedule provided in Part III.A.8.b.
on page 39 of this permit. The monitoring program shall include the
collection of quantitative data o~ the following con~ituents:

any pollutants limited in an existing NPDES permit for
an identified facifity;

oil and grease;
chemical oxygea demand (COD);
pH;
biochemical o~gen ~.mand, five-day
total suspended solids (’rss);
total phosphorous;
total Kjeidahl nitrogen
nitrate plus niu’ite nitrogen; and
any information on disclmrges required under

40 CFR 122.21(g)(7)(’di) and (iv).

Data collected by the industrial facility to satisfy the monitoring
requirements of an NPDES or State discharge permit may be used to
satisfy t~is requirement. Permittees may require the industrial facility
to conduct self-monitoring to ~tisfy this requirement.

9. Construction Site Runoff." The permittees shall develop and implement a
program to reduce the discharge of pollutants from construction sites to the
MEP, and to shall not cause or contribute to violations of State water quality
standards of the receiving stream.

a. Site Planning and Non.structural & Structural Best Management
Practices." The permit’tees shall require the use and maintenance of
appropriate structural and non-structural best management practices to
reduce pollutants discharged to the MS4 during the time of
construction.

(1) To satisfy the requirements of this section, the permittees shall
implement the Storm Water Management Programs identified in
Part III.A.9.a. on page 39 of this permit.

b. Inspection and Enforcement: The permit~ees shall develop and
implement a program for inspecting construction sites and for enforcing
the requirement fo.r control measures.

(l) To satisfy the requirements of this section, the perrnittees shall
implement the Storm Water Management Programs identified in
Part lll.A.9.b, on pages _4.0_ and 41 of this permit.

Sarasota CounO’ & Co.applicants PART ii - Page 16
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a.) Identification of Develop an invenlory of all existing high risk facilitiesWithin 24 Months of

Priorities and ALL discharging into the MS4. This inventory shall identifythe Effective Date of

Procedures for the outfall and surface waterbody into which each high the Permit

Inspections risk facility drains. .,
Based upon historical information and available Within 24 Months of

monitoring & screening data, prioritizc the identified the Effective Date of
high risk facilities,                                   the Permit _

. Develop procedures for inspecting high risk facilities
ALL and establish an inspection schedule. Within 24 Months of

except for
the Effective Date of

FDOT ~fter development, include a summary of the the Permit

procedures & inspection schedule in the subsequent
ANNUAL REPORT for incorporation into the permit.

Develop procedures for the inspection of high risk
FDOT facilities which hold FDOT drainage connection permitsWithin 24 Months of

to ensure compliance with permit requirements. In the Effective Date of

cases where another regulatory agency requires a the Permit

periodic certification of compliance, the program
developed may allow FDOT to accept this certification
of compliance in lieu of further inspections by FDOT.

After development, include a summary of the
procedures & inspection schedule in the subsequent
ANNUAL REPORT for incorporation into the permit.

Begin inspections of identified high risk facilities. Within 36 Months of

ALL Maintain an internal log documenting the results of thethe Effective Date of
the Permitinspections performed.



Industrial and iligh Risk Runoff (continued)

a.)    Identification of
Priorities and ALL Maintain a list of all industrial storm water sources Effective Date of
Procedures for discharging to MS4 & update in ANNUAL REPORTS. the Permit
Inspections

(continued)

b.) Monitoring for Develop a monitoring (or self monitoring) program for
High Risk ALL high risk industrial facilities. Include a description ofWithin 24 Months of
Industries except for the specific enforcement steps to he taken to require the Effective Date of

FDOT compliance with local storm water ordinances if the Permit
violations are identified.

After development, include a summary of the
monitoring program in the subsequent ANNUAL
REPORT for incorporation into the permit.

Develop a monitoring (or self monitoring) program for
FDOT high risk industrial facilities which hold FDOT drainageWithin 24 Months of

connection permits. Include a description of the the Effective Date of

specific enforcement steps to he taken to require the Permit
compliance with permit conditions if violations are
identified.

After development, include a summary of the
monitoring program in the subsequent ANNUAL
REPORT for incorporation into the permit.

Implement the monitoring program for high risk Within 36 Months of
ALL industrial facilities, the Effective Date of

the Permit

~ Sarasota County & C~-applicants PART HI - Page 38
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May I I, 1995

Staff recommended changes are in BOLD.

III. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL
SOURCES

A. Identification of Sourea~

I. Eae~ The Permittees shall develop and implement a program that
focuses on the identification and control of storm w~ter pollutant
discharges from industrial/commercial facilities within their jufisdi~inn
This program shall at a minimum, provide for the inspection of ~t
facility’s and generally gauge compliance with storm water regulations,
as wel] as providing general outreach f~ all facilities that are potential
industrial and/or commercial discharg~

2. The Co-Permittees shall develop a an eadly accessible database listing
industries by four digit SIC codes which shall be updated anmudly.
Much of the required information is already available through otber
environmental regulations and requirements (i.e., pretreaanent progntms,
occupational health, business licensing, conditional use permits, fire
department disclosure requirements, industrial waste permits, NPDES
permits, etc.). The database shall include at ¯mmnnum" "    :

a. Facility owner’s name, address, and telephone number,

b. Site address, telephone number, and contact person;

c. Latitude and longitude of site;

d. Closest receiving water;,

e. Applicable SIC code(s);

f. Activity that might impact runoff discharges;

g. Materials that might impact runoff discharges; and

h. Other watershed information deemed necessary.

By December 31, 1995, the ee-Permittees shall design a pollutant source3.
identification program to identify significant pollutant sources (ie.,
parking lots, industrial activities, underground disposal systems, et~.),
so thal remedial action can be undertaken to reduce any significant
impacts so identified. It shall focus on monitoring very small areas (ie.,
less than five acres) where a specific and/or interrelated set of pollutant
generating activities are occurring., Its objective is to provide data for
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selecting BMPs for specific a~tivifies mhcr than characterizing
discharges for long-term pollutant ioad~

USEPA ~ shall be ~ou~d by ~ ~~ ~ a ~god~
listing of ind~es. ~e ~t~ ~ ~ ~ ~~
ove~iew of ~e ~get facilities ~ ~ ~ ~ ~ ~o~ ~d
activities, ~uld ~tentiNly ~nM~ ~~ ~ of
into sto~ water ~off. c     .r.= ~ ~            ~-.~-,-~ ~..

2. lndus~M ~d come.iN facil~ ~ ~ ~t ~
~ ~ed in order of pfiofi~ for ~l~t of ~ement
by N~vem~r 17, 1995. F~ili~ ~~ ~ ~ N~ pNoN~
~ose who~ o~mtio~ ~d a~fi~ ~ d~~ to ~tenti~ly
con~bute ~e most figNfi~t ~B~ ~ m go~ wa~

Violation (i.e. f~r ~eir ~w~ ~~) ~ ~ ~ ~ed

si~es wNch ~der regulation may ~ ~u~ m ~ ¯ S~te Indian
Activities St~ Water Di~h~e P~it. ~ ~n seh~ule
also ~ developed ~d ins~ti~ ~N~ by ~ 1, 1996.
highes~ ~ng facilities ~d ~ ~fi~ed ~ ~ hi~est im~a~
shall be inspected at le~t ~n~ ~r ~r ~=g ~ ~ ~f ~M:

no~ally visited by ~e P~i~ ~ ~t~ ~ ~ i~wer ~N~.
These facilities shall be v~it~ not ~ than ~ du~ng the te~
of this permit

3. Each ye~ ~e Co-Pe~in~s ~NI ~ ~ ~ ~f ~e m~nim~g
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L
program, the illicit discharge investigation program, ami olher available
information , to identify likely sources of specific pollutants. The
annual report to the Regional Board shall recommm~ a slrategy for
pollutant source identification during the f~liowing year, including
specific sites and/or ’activities to be monitored.

¢. F.,a :LRumam
1. Specific ~rb~ runoff ~ntrol

sources shall be implemented by M~mh 1~.
storm water pollution ~ntrol me~r~ ~ be ~ ~ ~’i~
pollutant so~s. The ~ntrol progr~
with potential substantial pollutant l~lings
the development of source control ~ As iafonnafion is
collected under the pollutant source identification program regarding
specific pollutant sources, specific control measures, including
structural, shall be evaluated as to their effete:hess in addmming these

2. Source con~ol programs shall include, but not limited to:

~ & Source Ininimi~atiOlg

b. Education;

¯ c. Site design alternatives (ie. roofover fueling s~afions and carwash

~ andSlab’ provide spill containment

¯ d. Good housekeeping practioes.

; 3. Treatment control programs shall consider:.

Oil/water separators. OiL/water se~ are designed to remove
one specific group of contaminants: petroleum compounds and
grease. However, separators should also remove floatable debris
and settleable solids.

b. Infiltration - A family of systems in which the majority of the
runoff from small storms is imSltrated into the ground rather than
discharged to a surface water body. Infiltration systems include:
ponds, vaults, trenches, dry wells, porous pavement, and concrete
grids.

c. Wet ponds - A wet pond has a permanent water pool to treat
incoming storm water.

d. Constructed Wetlands - Constructed wetlands have a significant
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percentage of the facility covered by wetland vegetation.

e. Biofilters - Biofiiters are of two types: swale and strip. A swale
is a vegetated channel that treats concentrated flow. A strip ~
sheet flow and is placed parallel to the contributing surf~e.

f. Extended Detention Basins - Extended detention basins are city
between storms. During a storm the basin fills. A bottom outlet
releases the storm water slowly to provide time for sediments to
settle.

g. Media Filtration - Consists of a settling basin followed by a filter.
The most common filter media is stud; some use pea~smd
mixture.

h.. Multiple Systems - Multiple systems are a combination of two or
more of the pnx~ling controls in ~

4~. The programs shall include a description of the measures already
implemented, effectiveness results (ff available), measures
implementable in a short time period, time schedules for
implementation, and shall specify who will implement the proposed
control measures. Shall also describe any studies and pilot projects the
Permittees intend to develop for the measures proposed for
implementation and effectiveness assessment protocols.

5. LIST OF BMPS

D. Outreach

1. A general outreach pmgr~ for all facilities fl~t ~re potential ind~tri~l
and commercial disch~l~ shall be set ~p watershed-wide by
Watershed Management Committee to provide specific gui~ in
complying with the ston, n water program by lanuary 1, 1996. It
also inform and remind all potential ~mmercial and ind~’~ial
dischargers of their obligations under the storm water pmgr~.

2. Subcommitlees, as needed, shall be established to develop
outreach materials for industrial and commercial categories and ~ifi¢
activities that are identified as high priority prior to the Ma~g~m~t
Committee providing specific guidance by 1anuary 1, 1996.

E. Insgections

1. Each Permittee may el~-~ to have insl~ctions for the storm
program incorporated into these existing inspection programs, or be
done as a completely separate program, del~nding on the needs of tbe
Perminee. The Co-Permittees shall implement facility inspections of
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auto repair shops, auto body shops, auto parts and accessory shops,
gasoline stations, truck maintenance and wash yards, and restaurants.
Records shall be kept to determine how many auto repair shops, auto
body shops, auto parts and accessory shops, gasoline stations, truck
maintenance and wash yards, and restaurants are in the watersheds ~l
within each Co-Permittees jurisdiction.

2. The frequency of inspection of facilities shall be prioritiz~d ~ on the
operation and categorization of the facility. The purpos~ of the~
inspections is to ensure that facilities are in full compli~m¢~ with the
storm water regulations and to ensure that control measur~ ~r~ bzing
implemented so as to prevent pollutants from entering the ~orm
drainage system.

:.~ 3. All inspectors shall be trained adequately to recognize and allevh~
,.. potential or actual storm water quality problems and activities, md
¯ -i begin inspections for the deterioration of the storm drain system and

.-.
illegal/improper connections by December 22, 1995.

4. Training programs shall be developed through the Watersh~~ Management Committee and possibly specific Permittees for use by ~ll
Permittees by November 17, 1995.

Procedures for the identification, investigation, enforcement, and
prosecution to the full extent of a judsdiction’s legal authority shall be

Q
developed by November 17, 1995.

6. Inspectors shall have a uniform checklist to use as guidance and
reference th’oughout an inspection. It may also serve as a general guide
for the public, providing information about the requirements necessary
to comply with the storm water regulations.

7. The inspection program shall be implemented by January 1, 1996. The
frequency of inspections shall be scheduled according to the type of
operation and the categorization of the facility. Re-inspections shall be
performed until the facility is in compliance with storm water
regulations.

8. Inspectors shall report on all activities related to and/or violating the
local storm water ordinance to the local governing agency. Standard
reporting procedures shall be developed by January 1, 1996. A
summary of Notices of Violation shall be prepared for the Executive
Officer with the Quarterly Report.

9. Individual Permiuee review and assessment of the reports may result in
the need for follow-up procedures, such as reinspection or legal action,
provided the jurisdiction has the adequate legal authority to do so.
Follow-up procedures shall be developed to insure a uniform and
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consistent approach by January 1, 1996.

10. Continue the inspections of auto repair shops, auto body shop~, auto
parts and accessory shops, gasoline stations, and restaurants.

F. Local Incentive Pmt, rarrm

In developing the industrial/commercial program, the Permittees may �omider the
development of optional measures such as clean business incentive programs that
may offer more focused control on industrial and commercial soure~. Optional
measures such as these may be developed by March 1996. The program(s) may
be patterned after the Cities of Manhattan Beach and/or Palo Alto.

O. Zmiaiag

1. Development of training programs for industrial storm water impecfion
staff shall be completed by November 30, 1995. Inspectors who visit
industrial and commercial facilities shall be adequately trained to
determine compliance with the storm water regulations and educate the
facilities about the requirements of the program. In addition, they
should be able to recognize and handle immediate problems as they
encountered, during an inspection; and inspect for the deterioration of
the storm drain system and illegal/’tmproper connections. Citation
training shall be necessary for inspectors in agencies that have the
citation authority.

2. By March 31, 1996, all employees of the Perrnittees shall be trained
the storm water regulations ~ that they will abide by the regulation
the course of their work. ~lso they r~d to be able to recognize ~d
distinguish between legal and illegal activity so as to administ~ the
proper protocol in handling the situation. Tltis prog~n shall be
expanded to include new employees and transfers.

1. A Memorandum of Understanding (MOU) may be ~ed to formalize the
agreement between municipalities and the Regional Board on indu.~rial
~mpliance progr’~m issues.

2. An MOU among all I~1 ~gencies may also be needed to ensur~ ~
~peration between all the ~g~cies.

3. The need for and specific requirements for such agreements would be
developed upon completion of development of the industrial/commercial
program by March 30, 1

4. The MOU may include the exchange ~f information between the
Perminees and the Regional Board. Appropriate formats for such
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reports would be dev©Iope.d as ~:luired.

Q 5. Reporting of suspected non-compliance with the Industrial Permit
shall be reported to the Regional Board.

6. The database listing of industries by SIC code shall be made
accessible to Regional Board and USEPA representatives upon
request.

7. The latest State Water Resources Control Board Noti¢~ of Intent
listing shall be made available to the Permittees as soon after
Regional Board receipt as possible. It shall at all times be available
to the public via electronic bulletin board system.
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BACKGROUND
MAY 15, 1995

CONSTRUCTION/REDEVELOPMENT

The intent behind the Construction chapter is to control the waler quality ~ssociated with
construction/demolition/redevelopment activities. These activities tend to have more erosion
problems than any other urbanized areas. The erosion and sedimentation problems at
construction sites have been observed disturbing the efficiency of catch basin inlets during
rains. Construction management is also problematic (concrete slurries, paint wastes,
landscaping, etc.) It makes sense to strategically focus our efforts and be mmistent area-wide
in dealing with construction activity. There should be minimum requirements for BMPs to be
implemented on construction sites regardless of size and regardless of area. (This has been
raised by developers contacting staff at the Regional Board.) Granted, in steep areas or near
water bodies additional BMP requirements may need to be put on the developer for
implementation. For construction activity, generally required BMPs may be more important
than watershed specific BMPs.

A consistent system needs to be followed by all permittees in orde~ to make things easier on
developers similar to the following:

1. Ensure that constnu:tion occurs with as little or no environmental harm as possible
(erosion, pollutants);

2. Require planning/pollution prevention BMPs be built into pmjocts (the attached list of
BMPs); ¯

3. Have proper erosion/sediment/pollution controls on site before., during, and after
construction (This includes the use of temporary/permanent BMPs such as
sedimentation basins at larger sites);

4. Inspect to ensure that controls are in order and working. Are there any problems?(The
inspections for larger sites can be in coordination with Regional Board staff. This has
happened with Calabasas);

5. Do they need/have a storm water permit? SWPPP? If there is no NOI -> No
building/grading permit (Not all Permittees require a storm water permit form the
developers within certain jurisdictions. This is the exception but not yet the rule.);

6. Is there suspected non-compliance with the permit.’? Water quality problems.’? Inform
the Regional Board for action (If there are sites which are non.cooperative, etc., and
they have a state storm water permit, Regional Board staff want to know about non-
compliance.

When a developer requests a building/demolition permit f~om the city/county, this is the
opportune time to inform the developer of storm water impacts and requirements (NPDES
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Permit if applicable). The requirements for the permits/grading plans should be similar from
on jurisdiction to another (even county to county). In considering proposed development

of rain so as to avoid runoff (as local geology allows).plans,we shouldencourageinfiltration
We should also possibly consider encouraging cluster developments which lint homes closer
together and allow larger open SlmC~ (these open spaces can be ~ as infiltr~on
basins/parks similar to Phoenix, AZ).

Once we have allowed/permitted the construction activity, we should be oat tbem
that measures which were proposed ar~ actually being implemented (Regioml
have not yet seen a site which has installed all measures that it had promiatal to ia~tall).
Necessary enforcement by Permittees should be taken. When inspecting ~ a ~klist of
things to look for is very helpful and insures that the inspector looked ¢iomiy tt oem~
activities on the construction site. In Colorado, the State DOT and the tmmmunity college
system have jointly developed a program to train construction site opetmatt mt la’opor erosion
and sediment control methods and applications. Regional Board staff have gone through
similar exercises and the inspectors going out to the sites should be familiar with proper
erosion control measures. If Permittee inspectors at the sites within their jm’isdiction suspect
non-compliance with NPDES permit conditions the Regional Board should be advised (Santa
Arm ROWD).

If Permittees are consistent with the storm water programs, it will be easier for a developer to
begin construction activity in any Permittees jurisdiction and feel confideat that be/she is in
compliance with requirements. The Permittees and Regional Board staff also can feel mort
confident in that the program is working and that this was because of this �oopetmive effort
between the Permittees and the Botrd.

Staff has developed a listing of BMPs to be applied by all Permittees where applicable. The
thought behind this list is to protect water quality by preventing pollutants, toil, and
construction debris from being exposed to wind or rain which could then pollute or disturb
our waterways. The list is attached for the Permittees’ consideration. Additionally, staff has
put together a few copies of constraction BMP manuals for your agencies’ use.

POSSIBLE BMPs For CONSTRUCTION AREAS:

Scheduling construction to minimize runoff and erosion due to rain.

At the entrance of a construction site there must be an area of crushed stone or gravel to
reduce or eliminate the tracking of mud or soil off of the construction site. Any tracking of
soil off of the site must be shovelled or swept to prevent it from entering the storm drain
system.

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

Use natural drainage, detention ponds, sediment ponds, or infiltration ponds to allow runoff to
collect and seep into the ground at a rate which would reduce or prevent erosion.
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Silt fences should be used to interg~ and detain small amounts of sediment from disturbed
areas during construction.

Preserve existing vegetation to reduce erosion.

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

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

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

Mulch may be netted down to ~ its loss to wind or water.

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

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

.lute netting exposed soil surfaces could help prevent or slow erosion rates.

Dikes, filter benns or &itches could hold runoff and drain them at reduced rates.

Using downdrains to carry runoff from the top of a slope to the hot,ore could help decrease
or prevent erosion.

Chutes and flumes could be used to aid the Wansport of runoff downslope without causing
erosion. This could be accomplished by using plastic sheeting or any other impervious
materials which would lay between the flowing water and the ground.

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

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

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

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

The washing of all vehicles and equipmmt should be done only at a commercial washing
business or at an area in which no polluted runoff may flow into storm drains or into
sensitive a~.as.

Keeping all objects containing grease, o/1, or other contaminants well covered or indoors.
Also placing a "drip pan" underneath such objects would help prevent the flow of
contaminants into the runoff. The warn- collected from the drip pan should late~" be disposed
of properly to insure the safety of the environment.

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

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

Remove excess soil from the site as soo~ as possible after backfilling. This will eliminate
any sediment loss from surplus fill

If a lot has a soil bank higher than the curb, a trench or berm should be installed moving the
bank several feet behind the curb. This will reduce the occurrence of gully and rill erosion
while providing a storage and settling area for stormwater.
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b. Monitoring.for High Risk Industries: Develop and implement a
monitoring (or self monitoring) program for facilities identified under
this section in accordance with the w.hedule provided in Part lll.A.8.b.
on page 38 of this permit. The monitoring program shall include the
collection of quantitative data on the following �onstituent~:

any pollutants limiuxl in an
an identify! facile;

oil and grease;
chem~l oxygen demand (COD);
pH;
biochemical oxyge~ demand, five-day (BOD~);
total su~nd~! ~

total Kjeldahl nitrogen

any information on discbarg~ re ,qtdred trader
122.21( X7)(’ ii) (iv).

Data collected by ~e industrial ~ to satisfy the monitoring
requirements of an NPDES or State dischar~ permit rn~y be used
satisfy ~s requirement, l~rmia~s may require th~ industml faciliv/
to conduct self-monitoring to safi~ this requir~mem.

9. Co.traction.Site R~o~’: The permim~es shall develop and implement a
program to reduce the discharge of pollutants from construction sites to the
~EP, and to shall not cause or conu~u~ to viola6ons of
standards of the r~.eiving s~.am.

Practices: The perrninees shall require the use and maintenance of
appropriate su’ucmral and non-structural be~ management practices to
reduce pollutanLs diseharged to the MS4 during the time of
�onsL~uction_

(1) To satisfy the requirements of this section, the permiRees shall
impIemen~ the Storm Water Management Programs identified in
Pan l]I.A.9.a, on page 39 ~ this permit.

b. Yn~e¢~/on o~ Enfor¢eme~: The permit~ees shall develop and
implement a program for inspecting construction sRes and for enforcing
the requirement fo, r control measures.

(1) To satisfy ~hc requirements of this section, ~hc permiRees shall
im~lcmen~ ~he S[orm Water Managemen~ Programs identified in
Part llI.A,9.b, on pag¢~ 40 and _4.L of this permit.

Sarasota County & Co.applicants P~ RT II - Page 16
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c.    Site Operator Training: The pcrmittees shall conduct appropria~
education and training measures for construction site operators and
those associated with the implementation of proper sediment & erosion
�onu-ol measures at consa’uction sites.

(1) To satisfy the requircmcn~ of this s~tion, tbe pe~nittces shall
implement the Storm Water Management Program(s) id©ntif~d
in Part lH.A.g.c, on pages 41 and _42._ of this permit.

B. tArea-~pecifie ~torm Water Mana_oement Pro_tram Reo_ulrmn~nt~.

Reserved pending additional requirements which may be
included as a result of State C.ertif’w.ation of the permit,
(See Section 401 of the CWA,)

_Deadline~ for Pr~_ am Compliance. Except as provided in Part Ill, complianc�
with the storm water management program shall be requit~ 90 days from the
effective date of tbe permit.

D. Roles and Responsibilities of Permittees. The Storm Water Management Program,
together with any attached interagency agreements or interagency agr~ments
developed subsequent to the effective date of the permit, shall clearly identify the roles
and responsibilities of each permittee. Following the effective date of the permit,
interagency agreements developed and implemented must be included in the ANNUAL
REPORT covering the permit year in which the agreement becam¢ effective.

i
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MANAGEMENT pRO{,s I~AM          PERMITTEE($)                                               ACTIVITY                                                 FREQUENCY

9. Construction Site Runoff

a.)    Site Planning & Review erosion and sediment control requirements to
Structural and ALL determine modifications necessary to correlate with Within 12 Months of
Non-structural except for SWFWMD’s requirements and EPA’s NPDES the Effective Date of
Controls City of North Port Construction Activity General Permit. the Permit

and FDOT
Summarize the necessary modifications in the
subsequent ANNUAL REPORT for incorporation into
the permit.

"’- Incorporate necessary modifications to the erosion and Within 36 Months of
sediment control requirements, the Effective Date of

the Permit

In land development regulations, incorporate guidelinesWithin 36 Months of
and recommendations for reducing the amount of the Effective Date of
sediment leaving construction sites, the Permit

Track construction projects required to install erosionWithin 18 Months of
and sediment controls. Document the installation, the Effective Date of
maintenance, and effectiveness of the controls, the Permit
Integrate these records with the education program for
training the site contractors.

Employ new FDOT Drainage Connection Permit
FDOT requirements which direct connecting entities subject toEffective Date of

the NPDES storm water regulations to submit a copy of the Permit
their NPDES Storm Water Pollution Prevention Plan to
FDOT.
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9. ,~ Construction Site Runoff continued) ’~ ~l

b.) Inspection and Review existing inspection policies and code
Enforcement enforcement programs to first identify all agencies Within 2,1 Months of

ALL conducting site inspections and then to determine whichthe Effective Date of
except for agency is responsible for issuing enforcement actions the Permit

City of North Port for which code violations.
and FDOT

Summarize results and include in the subsequent
ANNUAL REPORT for incorporation into the permit.

Train inspectors (regardless of specialty) who are likely
--. to be on-site during earth moving activities in erosion 1 Inspector I Year

control techniques. ,
Implement the use of an erosion & sediment control
checklist for all inspectors. Include verification that Within 24 Month~ of
construction sites subject to the NPDES Storm Water the Effective Date of
Regulations have NPDES permit coverage and a Storm the Permit
Water Pollution Prevention Plan on site.

Include developed checklist in the subsequent ANNUAL
REPORT for incorporation into the permit.

ALL Develop a program to inspect construction projects forWithin 24 Months of
except for compliance with local storm water ordinances and/or the Effective Date of

City of North [Sort local permits, the Permit

ALL Implement program developed to inspect consln~�’,JonWithin 36 Months of
except for projects for compliance with local ~torm water the Effective Date of

City of North Port ordinances and/or local permits, the Permit
and FDOT

~ Sarasota County & Co-applicoms PART IH - Page 40



9.     Construction Size Runoff (continued)                       , .

b.) Inspection and Implement program developed to inspect construction
Enforcement FDOT projects that propose to directly discharge storm waterWithin 36 Months of

to the FDOT MS4 and have been granted an FDOT the Effective Date of

(continued) drainage connection permit for compliance with FDOT the Permit
permit conditions. Require connection entities, who are
found or suspected of discharging storm water of
unacceptable quality during or following construction,
to sample and test the discharge to prove compliance
with FDOT permit conditions.

c.) Site Operator
~

Implement an annual NPDES workshop for design
Training ALL professionals, land developers, inspectors and Within 24 Months of

except for contractors, including earth moving contractors. Topics the Effective Date of
City of North Port to include are measures to reduce pollutants from sites, the Permit

and Fi:9OT awareness of th~ NPDES program requirements for
construction activities, and solutions to ermion and
sediment problems commonly found by the inspectors
during construction.

Evaluate the feasibility of an erosion & sediment control
certification program for construction site operators Within 30 Months of
(contractors and developers), plan reviewers, and the Effective Date of
inspectors that work on sites that discharge to the MS4. the Permit

Upon conclusion of the evaluation, include a summary
of the findings in the subsequent ANNUAL REPORT
for incorporation into the permit. , .

If certification program ia deemed feasible, implet~ntIf Deemed Feasible -
program for construction site operators, plan revlewera,Within 36 Months of
and inspectors, the Effective Date of

the Permit

~ PART !!! - Page
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NEW DEVELOPMENT AND REDEVELOPMENT

The Construction and New Development Sub-Committee prepared a gupplement

(Supplement A) to the Santa Ann Regional DAMP which requires implementation of ~ite-
specific BMPs intended to reduce pollutants in stormwater discharge from new development
and redevelopment projects. Supplement A is included as Appendix H to ~ Permit

Application. The Construction and New Development Sub-Committee ha~ placed empha~tt
on building upon existing progran~ and achieving uniformity of implementation by the

Permittees. Proposed measures will tpply to both private- and public-,~ctor development
projects and both structural and non-s’tmcmral control measures have been included.

$.1 PLANNING PROCF.,SS FOR DEVFA~PMENT AND REDEVELOPMENT

$.1.1 Watershed Protection Polkl~       .           .

ittees will monitor and coordinate with watershed protection programs which may

be. implemented by the RW~:K~B, the Santa Aria Watershed Planning Agency (SAWPA)and
others during the next permit period. Applicable policies related to construction and new
development developed in these efforts will be incorporated into the DAMP.

$.1.2 ~)ordJnatJon with

The Permittees will adopt policies (some already have) that will include evaluation of
construction-period and post-construction stormwater impacts during staff review of
California Environmental Quality Act (CEQA) and National Environmental Policy Act
(NEPA) documents. Where appropriate, measures to mitigate anticipated sto~rmwater
quality impacts will be, incorporated into environmental d_ocu.._ments and incorporated into

standard conditions of approval for proposed development and redevelopment projects.

.

~\bce~n~a~\u,,~ 5-1
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$.1.3 Site Planning Practices
V

The requirement for a post-construction stormw~ter quality BMPs will be specified in each
Permittee’s standard conditions ot" 8pproval. The standard conditions of approval will
require project proponents to include in their plans BMPs that will be incorporated into the
project to control nonpoint source pollutants after construction. Supplement A will be L
adopted by the Permittces and aniIormly implemented by to promote consistem.-y.

$.IA General Plans and Mtster Pisns

The California General Plan Law and the CE(~A provide a basis for municipalities to 2
review and comment on proposed projects within their jurisdiction. Under the General Plan
Law, municipalities are required to develop policies and regulations that guide development
within the municipality. Each development project is then reviewed for conformance with
these policies. Under CEOA, projects are also subject to review and comment for adverse
impacts the projects may have on the environment, including impacts from stormwater --~
discharges. As the Permittees revise their General Plans or Master Plans, the management
of stormwater quantity and quality will be addressed, t, nd the measures identified in
Supplement A will be incorpcaamd into those plans.

$.1.$ Planning/Public Works ~...-

Construction inspectors will monitor projects for implementation of stormwater quality             ~,~
control measures incorporated as ¢tmditions of approval by Planning. Where the conditions
are not implemented, inspectors will take appropriate follow-up actions, including
enforcement where appi’opriate, to ensure that the stormwater quality control measures are
implemented.                        /                                                "       ~

$.1.6 Implementation Procedarm

Each Permittee will take the following actions: ~

*                  respoasible for permitting or development plan reviewF            __"

! reg.ar.din.g the ne..w development BMPs included in.Supplement A. Personnel
I training is described in Section 7.6 of this Permit Application.     .

5-2
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e Supplement A available to devedopment or permit applicants at the
earliest possible time in the application/permit process..

¯ Notify applicants of known water quality problems which may affect the
proposed development at the earliest possible opportunity.

¯ Modify procedures for approval of grading, building, and similar permits to
include applicable BMPs from Supplement A. Permits will not be i.~ued until

~ ~..~.___conditions of approval related to stormwater quality management are satisfied.

$.2 CONTROL MEASURES FOR CONSTRUCTION SITF..S

Section IV.Ix of the Santa Ana Permit requires the DAMP to include "a full range of

structural and non-structural BMPs" that shall be required at new construction sites. "All
industrial or commercial construction operations that result in a disturbance of one acre or

more of total land area (or smaller parcel of land which is a pan of a larger common
development) and residential construction sites that result in a disturbance of five acres or

more of total land area (or a smaller parcel of land which is a pan of a larger common
development) shall be required to develop and implemem BMPs, including a long-term
funding mechanism and commitment to support required maintenance of the BMPs, to
control erosion/siltation and contaminated runoff from the construction sites."

The Co-Permittees have existing ordinances for grading and erosion control at construction
sites. The County is in the process of developing an improved ordinance and is consulting              ~,~

its own agencies and the Santa Aria RWQ(~B for review and comment. A copy of the
Cou_nty’s proposed grading and erosion control ordinance is included as Appen-’--dix L The
other Co-Permittees are in the process of reviewing their ordinances, but will not pursue
revision of their ordinances until the County has finalized its proposed ordinance, which will
be used as a model. By December 1995, the Co-Permittees should have revised grading and
erosion control ordinances in place.                           ~

$.2.1 Permits

The model gradin~ and erosion control ordinance will include a requirement that an erosion

co"-~troi plan be submitted for review and approval by the appropriate municipal department          ~--"---
prior to the issuance of a grading and/or building permits. Also, if the construction site is
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subject to the Construc~n Stormwater Permit, the applicant wilt have to show pr~_~f of

compliance with the Consu~ction Stormwater Permit prior to the issuanc~ of the local

gr,__ading and/or building permits.

Bonding is a mechanism used by municipalities to ensure that various conditions of approval
and items specified in plans, including stormwater quality eontrol measure~, age
implemented in private.sector development projects. Bonding invoh~ the deposit of
or the purchase of a policy from a bonding firm by the developer for ¯ specific development
project. The amount of the bond is based on the anticipated rest of the required

improvement. If the conditions of approval are not met, the municip~ity may use the
deposited funds or may cash-in the bond policy, to complete the ~m~t’k. As stormwater
quality control measures are written into plans or included as conditions of approval, they

are being covered by the bonding mechanism.

The County has developed a one-day training program for construction inspectors. This

training program has been made available to the other Permittees for a nominal charge.
This training program will be conducted on an as-needed basis to train new inspectors and
to provide refresher training. This training program addresses soil erosion, construction

pollution control measures, and the requirements of the Construction Storm-water Permit.

.Reporting and follow-up procedures.~ including enforcement alternatives, will also be
addressed at this training progra~

e~ion control plan or with the SWPPP prepared for the Construction St6rmwate~- Permit.
A summary of the activities of this program will be incorporated into the annual report

 mitted to the RWC)CS (Scion
$,3 CON’FROL MEASURES FOR NEW DEVELOPMENT AND REDEVELOPMENT

It is generally under~tood that, as development progresses, the percen~age of paved surface
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increases, the discharge rm~ and volume of runoff increases, and the amount of pollutants
in stormwater runoff also increases. Section IY.l.� of the Santa Arm Permit requires the             V

DAMP to include provisiom that "all new developments and existing facili~es with
significam redevelopment, irrespective of their size, must develop individual, comprehensive,
long-term, post-construction swrmw’ater management plans, incorporating structural and
non-structural BMPs. These management plans shall include a Iong-~erm funding             L

mechanism and commitmem m support required maintenance of the BMPS."

Supplement A to the DAMP specifies structural and non-structural BMPs th~_~ will becore~

"_stand.__..~ard" practices for ~-,~ development or redevelopment Each new development w-~I
be reqmr~l~’d to implement appropriate non-structural BMPs in keeping with the size and type

2of development and the IX~emial for stormwater pollution. Each new developmentwill also
be required to implement ~Nm~priate "routine" structural BMPS. "Routine" structural BMPs
are economical, practicable, small-scale measures, which can be feasibly applied at the
smallest unit of developmem.

$ 4 ENFORCEMENT -"

Construction inspector~ ha~e received training in the available enforcement alternatives.
Enforcement actions may iadude cease and desist orders, fines, and stop work orders.

$.$ COORDINATION WITH CONSTRUCTION STORMWATER PERMIT

As stated previously, where applicable, grading and/or building permits will not be issued
without proof of compliance with the Construction Stormwater Permit. The Permhtees will
develop procedures such that the Santa Ana RWQCB will be notified when non-compliance
~th the Cons:ruction Stor-mwater Permit is suspected.                           -
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APPLICATION FOR PERMIT RENEWAL          ---
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"-"

BY

THE FLOOD CONTROL DIS.TRICT, COUNTY, AND CITIES
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STUDYIMPERVIOUS SURFACE REDUCTION
City of Olympia Public Works Department ¯ P.O. Box 1967, Olympia. WA ~8507-1967

FAir SHEET #~: GUI~AN(~ FOR USING AL~ATIV~ SU’RFA~.,,S

Impervious Surface Olympia’s Water Resources ~ i~ a:mdzzz:~z~ ~
Reduction Hits The Impervious Surface Reduction Study ~ ~o ~
Streets! alternatives to hard, wate~ resistant sudaees ~ ss asphalt,.

concrete, and compacted soils. ~ ~ block
from recharging our groundwork" and ddnld~ ~

"Perldn’ To The       As long ~ we depend on cars, ~ ~ reed msds,
Ground-Helps Puget and driveways. Asphalt and concret~ are the m~st cmmnon
Sound[              types of driving surfaces, but are vm7 ~ (hard and

water resistant). Alternative surfaces are mm’e pervious than
asphalt or concrete. Some let a little rain seep (i~ilt~te) into
the ground, while others let I00 percent of the rain in~Itrate.
The more rain we infiltrate, the less runoff we c~eai~. The less
~wer pipes and st.0rage systems we nee~ to-build
in order to prevent flooding.

Types of Alternative Alternative surfaces include pavin~ blocks, p~stic matting,
Surfaces              ~avel, bark, and similar materials.

Paving Blocks: Interlocking, high-st~mgth blocks made of
cement or recycled plastic with open ~reas for gr~s or gravel
are commordy referred to as pavi~ bloc.~. These blocks are
typically set on a compacted base of sand or ¯ mix of sand
and gravel. No mortar is requi.,~. Sand is v~-ated into the
space between the urtits causing them to interlock and ~orm a
tough, attractive surface that provides easy access ~o
underground utilities. Their structu~ behavim" and load
spread~g ability is similar to asphalt. These systems can be -
solution for higl~y used lawn areas, overflow or low use
parking areas, or emergency ~,cce~ roads. They support f~rly
heavy traffic and concentrated loads, reduce stormw~ter
runoff, enhance groundwater recha.,ge, and ~
infiltration.
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¯ Types of Alternative ~ This type of system is ummlly.¯ tam ot
Surfaces (Continued) easily laid locking tiles made from recycled rubbm" tires and

PVC, perraitting thick grass to grow up through holm in the
matting. It is often used to create safer, morn natmal
playground, recreational, and sport surfacm, and can be an
.excellent application for pedestrian walkways. It typically
in~trates 100 pen:ent and can be easily dlsamemb~d and
relocated. Some plastic matting meets the Aatedcans wlf, h
Disabilities Act g~idelines for wheelchairs.

Gravel. l~ark, and $i~!~� Material-’, As ~ as ~ are
placed over soil that is not already ¢mnpac~ed, they will allow
water to infiltrate back into the ~amd. Gravel, bark, and

walkways.

Where Can Alternative Surfaces are appropriate ~r low tra~ areas
Alternative Surfaces where there m’o few sources of pollutants, indudins:
Be Used?

¯ Fringe or overflow parking areas.
¯ Emergency p~rking and stopping lanes.
¯ Private roads, easement service roads, and f~re lanes.
* Driveways in residential or light ~ mnm.
¯ Bike paths, walkways, and patios.

Ways to Avoid There are some common problems that can arise if alternative
Common Problems surfaces are not installed and maintained properly. To avoid
With Alternative problems:
Surfaces

¯ Selec~ the appropriate alternative surface to meet your
objective (inffltration; reduce runoff, flocxiing, and
erosion; aesthetics; soL1 stabiJization; etc.).

¯ Locaie paving blocks where they will not become
clogged with dirt. If it is a new site, make sure the soil
is stabilized before installing the blocks.

Ceoar Wel~s. Stuoy C0ord,nat0r ¯Ctty 01 01ym~ia Pu~hc Works 13e~anment ¯ Water Resources Prooram ¯ (360) 753-~4~4 ¯ (3~0) ~53.e5~ (24.h0ur)
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Ways to Avoid ¯ Use alten~tive suites where there are few pollutants
Common Problems and where the water table is well below the sround "r~-
With Alternative surface. This will keep our sroundwaUn" and drink~
Surfaces (Continued) water free fr~n pollum~

¯ Use alternative surfaces on ~ntle slopes and where the ~

paving blocks or plastic m~ins with small boks and
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SELECTED ~)UP, C~ OF ALTERNATIVE SURFAL"~

(360)H’D" Fowler459-7300Company, 3~du~~B~ (~eo~ia, WA 98~16

Mutual l~terials Company, 3150 29th Avenue, SW, Olymp~, WA ~
(360) 357-3343       Product: Westcon Pavem, Tur~tone (concrete)

91-5440 Product:

Trendset Custom Pavers, 6820 176th Avenue, NF., Redmond, WA 980b’2
(206) 869-1632       Product: Eco-Stone’, Turfstone, HoLland-Stone

Local firms that are famili*r with inst~ll~tion of nevin~ blodm_,

Sun & Rain Landscapin#            Organic land & Warm" Worka
(360) 866-9749                   (360) ~

Westem Washington Landscape Sa~-v~e Hulbert LmciscaiCa~
(360) 459-5"71!                      (360} 786-0486

Pl~fic Mattins~

SiteI.ines, 626 128th Street, SW, #104-A, Eve~-t¢, WA 98204
(20~) 77s-~8~      ]’roduce ~ deck* (reck, tied p~.tic)

Gravel, Bark, and Similar Mateda~

Holroyd Co. Inc., 828 Pacific Highway, SE, Olympia° WA 98,503
(360) 49]-2600       Produce 8;ravel

Mike Todd Const~-uction, Site Delivery Only
(360) 352-7412       Produce 8~aveI, ~

Great Western Supply, 9418 Old 99 His~hway, SF., Olympia, WA 98.501
(360) 754-3722        Produce gravel, bark

Olympia Sand & Gravel, 1838 Carpenter Road, Lacey, WA, 98,503
(360) 49]-7777       Produce 8~avel

Alpine Sand & Gravel, 7141 Rixie Road, SE, Olympia, WA 98.503
(360) 491-2822        Produce gravd

*iniiltrates 100 percent and meets ADA stand.trds
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May ! !, 1995

Staff recommended changes are in BOLD.

IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENT AND
REDEVELOPMENT

L
1. A watershed wide concept shall be &’~loped by December 1995 to

adopt policies to address storm wat~ impacts in California
Environmental Quality Act (CEQA) documm~

2. An integrated strategy shall be dev~iol~d fo~ th~ watershed. A variety             ~’~
of statutory and regulatory rt~luir~anmts �ould be used for this
watershed oriented program.

3. Pollution control efforts should be

4. Watershed protection policies shall be adopted by the Permittees which ,...---.
control land-use within the walccsbed.

5. Buffer zones adjacent to sensitive habitats shall be protected.

6. Additions shall be made to the CEQA "Environmental Checldist Form"
that is used for initial studies to ~lirectly assess potential stormwater
quality impa~ts.

7. Permittees shall develop procedures incorporating the consideration of
potential water quality impacts, including erosion and sedimentation,
during the early stages of the planning process so that these issues will
be addressed before substantial investments in engineering and design
have been made. Since all development rt~luire the review and approval
of a site/plot plan or development drawings prior to issuance of a
building permit, no building/demolition permit shall be issued unless the
constn~ction/demolition site is covered by a State Construction Activities
Storm Water Discharge Permit, if the site is subject to a State Permit.

requ~ discussion of stormy, rater issues in any new,8. Permitteesshall
revised, amended, or changed Oeneral Plan.

9. Permittees that utilize Master Plans shall require discussion of
stormwater, issues in any new, revised, amended, or changed Master
Plan.

10. By January 31, 1996, the Perminees shall begin integrating stormwater
management into capital improvement programs.
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l 1. Each Co-Permit~ee shall implement procedures to integrate stormwater
management considerations with existing planning/development
mechanisms applicable to it’s unique jurisdictional considerations by
March 30, 1996.

12. The Permittees shall require erosion, sediment, and pollution
controls at every construction site regardlm of size.

1. A watershed-wide concept to reduce pollutants from construction
activities shall be d=;’=~=~:d implemented by December 31, 1995.

2. Programs to reduce pollutants from construction activities shall include,
as a minimum:

a. Erosion control requirements;

b. Chemical and waste management requirements; and

i. A checklist would encourage possible streamlining.

ii. Inspection schedules will depend upon existing practices.
It may be desirable to have several schedules, depending
upon the types of activities/permits and/or the timing of
activities.

iii. A standardized reporting format shall be developed to allow
for consistency among all jurisdictions.

iv. A format shall be developed to do follow-up inspections on
problem facilities by December 31, 1995.

v. Frequency of inspections will greatly depend on the
~ potential problems, and the degree of non-compliance
of each facility.

3. A log of inspections of construction sites shall be kept by each Co-
Permittee. At minimum, the following shall be included:

a. Summary of observations;

b. Whether the site has a State storm water discharge permit;

c. Site size;

R0029462



d. Whether the site has a storm water pollution prevention plan

~ (SWPPP); and

e. Whether the SWPPP is adequme.

4. An agreement between the Regional Board and Co-Permittees may be
used to enhance compliance of construction site BMPs. The need for
such an agreement shall be evaluated. If found to be .desirable, an
agreement shag may be developed by June 30, 1996.

5. The Regional Board will forward Notices of Intent filed for the State
General Construction Activities Stormwater Permit and any inspections
and enforcement actions taken, to the Permittees so that this information

; can be available to local municipal constructio~ site inspectors to alert
¯ them of any specific concerns on the job site.

, 6. The latest State Water Resources Control Beard Notice of Intent
~ listing shall be made available to the Permittees as anon after

Regional Board receipt as possible. It shall be available at all times
to the public via electronic bulletin board

i 7. Permittee inspectors shall observe for any potential non-~ompllanee
with storm water requirements. Storm water pollution prevention

i.
plans shall be requested by the inspectors while at the site.

~1~
8. Reporting of suspected non-compliance with the Construction

Permit shall be reported to the Regional Board.

i 1. A watershed-wide concept to provide some consistency in local permits¯ shall be developed by June 30, 1996.

i 2. Stormwater issues shall be incorporated into existing permits by June
. 30, 1996.

I 3. Stormwater issues should be clearly stated in new permits to be issued
, for new and/or redevelopment activities.

4. The Permittees shall require the obtainment of
Permit prior to issuance of local building permits.

5. When the proponent of a construction activity comes to the
city/county for permits, they shall be advised in writing of any
construction activity BMP and permitting requirements.

30
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watershed wide staff uaining program shall be implemented by October 1995.

1. Development Layout Stormwater Controls

a. These control measures shall be incorporated-in
planning phase of any project.

b. A watershed-wide program shall be implemmted by ~me 30,
1996.

2. Water quality concerns shall be incorporated into the
design (ic. maximize pervious areas, minimize directly connected
impervious areas, etc.) and/or ~eatment control measm~s.

3. Well trained personnel shall be assigned to design, install, md nmintain
BMPs.

4. The applicability of various post construction treatment control BMPs
for use in new development shall be evaluated through
studies and examination of studies done on treatment com~l
by other agencies.

5. The effectiveness of various post construction treatment BMPs shall be
evaluated through pilot studies which could include elements such as:

s. Pre- and post- storm event inspections;

b. Water quality monitoring;

c. Record keeping to document d~ficiencies in the BMPs; and

d. Operation and Maintenance requirements and cost effectiveness.

6. The feasibility of retrofitting existing developments with treatment
control measures shall be evaluated. However, the ~ffec~iveness of a
treatment control measure vs. its cost must be fully evaluated p~)r to
considering its use as a reid’o fit measure.

7. .lurisdictions within the watershed will need to insu~ that BMPs
incorporated into a private development are properly maintained. Deed
restrictions, covenants, conditions and restrictions (CC,~R) could be
used to direct such requirements and responsibilities.

8. The Co-Permittees shall ensure that conL~actors, during co--on,
properly install the post-construction BMPs and that any maintenance
that may be necessary during construction is performecL
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9. When there are conflicts between regulations of other Federal, State, or

-~,
local agencies and the slormwater program, clarification of tbese
regulations should be directed to the various responsible regulatory

~ agencies for resolution. For regulatory conflict caused by local

i regulations, efforts shall be taken to resolve them within the agenci~.

i Input from other local, state, and federal agencies should be

~.~
incorporated into a modification of current sumdards.

r 10. BMP ~

2

32                                                             ,
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NTDES STORM WATER PERMIT RENEWAL MEETING
REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION

12:30-4.’@@ ltm

AGENDA
2

1. Discussing the Executive Advisory Committee Tasks

2. Review four Additional Chapters of Draft Permit

b. Publi~ Agency R~I~

¢. R~id~fi~l

3. Discuss Pr~.es~ f~ ~g W~te~ S~ifi~ R~l~’~t~

4. Discussion of Next Meetings Agenda

5. Adjourn
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BACKGROUND
JUNE $, 199~

CONSTRUCTION/REDEVELOPMENT

The intent behind the Construction chapter is to conu~l the water quality assodated with
construction/demolition/redevelopment activities. These activities tend to have more erosion
problems than any other urbanized areas. The erosion and sedimentation problems at
construction sites have been observed disturbing the efficiency of catch basin inlets dmiag rains.
Construction management is also problematic (concrete slurries, paint wastes, landscaping, etc.)
It makes sense to strategically focus our efforts and be consistent area-wide in dealing with
construction activity. Tbe~ should be minimum requirements for BMPs to be implemented on
construction sites regardless of size and regardless of area. (This has been raised by developers
contacting staff at the Regional Board.) Granted, in steep areas or near water bodies additional
BMP requirements may need to be put on the developer for implementation. For construction
activity, generally mqui~d BMPs may be more important than watershed specific BMPs.

A consistent system needs to be followed by all pennittecs in order to make things easier on
develope~ similar to the following:.

I. Ensure that co~on occurs with as little or no environmental harm as possible

2. Require planning/pollution prevention BMPs be built into projects (the attached list of

3. Have proper erosion/sediment/pollution controls on site before, during, and a~er
construction G’his includes the use of temporary/permanent BMPs such as sedimentation
basins at tarser

4. Inspect to ensure that controls are in order and working. Are there any problems?(The
inspections for larger sites can be in coordination with Regional Board staff. This has
happened with Calahasas);

5. Do they need/have a storm water permit? SWPPP? If there is no NOI -> No
building!grading permit (Not all Permittees require a storm water permit form the
developers within certain jurisdictions. This is the exception but not yet the rule.);

with the permit? Water quality problems? Inform the6. Isthere suspe~.ednon-~ornpliance

Regional Board for action (If there are sites which are non-cooperative, etc., and they
have a s~te storm water permit, Regional Board staff want to know about non-
compliance.

When a developer requests a building/demolition permit from the city/county, this is the
opportune time to inform the developer of storm water impacts and requirements (NPDES Permit
if applicable). The requirements for the permits!grading plans should be similar from on
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jurisdiction to another (evea county to coamy). In consi~iering I~oposed development plans, we
should encourage infiltr~lm~ of rain so as to avoid nmoff (as ~ geology allows). We should
also possibly consider encouraging e.lnster developments which put homes closer together and
allow larger open spaces (these el~en spaces can be used as infiltration basins/parks similar to
Phoenix, AZ).

Once we have allowed/permitted the co~ activity, we ,I,ould be out there ensuring that
measures which were pro~os~ are actually being implement~ (Regional Board ~fff have not
yet seen a site which has installed all measures that it had I~omised to install). Nec~.~utry
enforcement by P~ ~ould be take~ Whe~ inspecting ~ a che~idist of things to look
for is very helpful and ~sures that the inspector looked c.lm~y at certain a~vities on the
construction site. In Colmado, the State DOT and the commmity college system have jointly
developed a program to ~ consm~tion site operators on pmla~ erosion and sediment control
methods and application~ Regional Board staff have gone ~lmmgh similar exercises and the
inspectors going out to the sites simuld be familiar with prolmr erosion control measures. If
Permittee inspectors at ~ha sites within their jurisdiction suspect non-compliance with NPDES
permit conditions the Regieml Board should be advised (Santa Ana ROWD).

If Permittees are consist~ with the storm water programs, it will be easier for a developer to
begin construction activity in any Permittees jufiadiation ~ ieel confident that he/she is in
compliance with requirements. The Permittees gad Regional Board staff also can feel more
confident in that the proem is werking aad that this was because of this cooperative effort
between the Pennittees sad the Beard.

Staff has developed a listing of BMPs to be applied by all Pennittees where applicable. The
thought behind this list is m protect water quality by preventing pollutants, soil, and construction
debris from being exposed to wind or rain which �ould then pallute or disturb our waterways.
The list is attached for the Permittees’ considerafie~ Additiomlly, staff has put together a few
copies of construction BMP martinis for year agemies’ me.

POSSIBLE BMPs Fa,-CO~~ AREAS:

Scheduling construction to minimize runoff and erosion due to rain.

At the entrance of a construction site there must be an area ofcmshed stone or gravel to reduce
or eliminate the tracking elmud or soil offof the construction site. Any tracking of soil off of
the site must be shovelled or swept to prev~m it from mtering the storm drain system.

Some project sites should have the capacity to convey, or store the peak runoff from a storm and
release it at a slow rate to minimia: the peak discharge into ~nndrains.

Use natural drainage, de~emion ponds, sediment ponds, or infilt~tion ponds to allow runoff to
collect and seep into the ground at a rate which would reduce or prevent erosion.

Silt fences should be used ~o intercept and detain small amounts of sediment from diswrbed areas
during construction.

R0029468



Preserve existing vegetation to t~laae erosion.

Establish vegetative cover on all disturbed sites where consa’ucfion a~tivity has been interrupted
for an extended lm’iod of time.

Clearing should be done ia such ¯ way so as to allow o~y the areas activrly .being worked on
to be cleared to ¯void ~osion ~.

Mulching or matting of bare soil using oat straw, hay or oth~ matrrials such as wood chips,
bark, sawdust, or other. Mulches can be used before, during, or ~ seeding to protect existing
vegetation and/or re.seeding and/or replanting exposed mafac, cs.

Mulch may be netted down to pce~mt its loss to wind or water.

Seeding of bare soil or disturbed a~vas should be done to stabilize ~he soft to prevent erosion

Plastic covering could be used as a temporary measure to prevcmt erosion of an otherwise
unprotected are.o. This however, produces 100% runoff which may cause serious erosion
problems and/or flooding at the tam of slopes unless runoff is int~:~tvd and safely conveyed.

.lute netting exposed soil sm’fa¢~ could help prevent or slow erosion rates.

Dikes, filter berms or ditches oo~d hold runoff and drain them a~ redu~d rates.

Using downdrains to carry runaff from the top of a slope to the bom)m could help decrease or
prevent erosion.

Chutes and flumes could be used to aid the transport of runoff downslope without causing
erosion. This could be accornplislffixt by using plastic sheeting or any otber impervious materials
which would lay between the ~ water and the ground.

Sand bag or straw bale barriers with a sand or gravel filUa, outlet di~ecm, and allows the runoff
to flow at a slower rote and also fihers out large-sized sediments.

Prol~r collection and disposal of waste products, prevention of oil leaks, and proper maintenance
of equipment would redu~ or pres~mt the pollution of runoff.

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

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

The washing of all vehicles and equipment should be done only at a commercial washing
business or at an area in which no polluted runoff may flow into storm drains or into sensitive
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Keeping all objects containing grease, oil, or other contaminants well covered or indoors. Also
placing a "drip pan" underneath such objects would help prevent the flow of contaminants into
the runoff. The water colle~ed from the drip pan should later be disposed of properly to insure
the safety of the environmmt.

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

Excavated basement soil gmuld be located a reasonable distance behind the curb, ~ueh u in the
backyard or side yard area. This will increase the distance soil must travel to r~ach the storm
drain (which could hopefully be avoided using the proper methods described in this list). Soil
piles should be covered until the soil is either used or removed. Piles should not be situated
where, if accidently eroded, the ~ediments could run into the street or ~ljoining property(ies).

Remove excess soil fi’om ~he gte u ~ as possible after backfilling. This will eliminate any
sediment loss from ~arplus filL

If a lot has a soil bank higher than ~he curb, a t~nch or berm should be installed moving the
bank several fee( behind the c~b. This will reduce the occurrence of gully and rill erosion while
providing a storage and se~ing ~ for ~,ormwater.

Pubfic Agency Requiremm~

Municipalities own and/or openue numerous sites at which numerous different activities take
place. The purpose of this chap~ of the draft permit is to identify those sites owned/or operated
by the municipalities and inmre that the sites are operated in a manner consistent with the intent
of the storm water program.

Residential Requireme~

One of the major land-uses within ~he County of Los Angeles area is residential. In many cases,
activities associated with industrial and commercial land-uses are also common in residential
areas. The purpose of this chapter is to emphasize pollution prevention and alternatives to
household toxics.

Public Informtion and i~bli¢ Pm’tieilmtion

It is necessary to involve the public in the storm water program in order to have an effective
municipal program. The outreach program should be focused on watershed specific or areawide
problems. Yet should also satisfy the specific needs of individual Permittees.

The program should tell how the public education needs were determined, who is responsible for
developing and implementing the education program, what program and what materials will be
developed, give a timetable for implementing the program, and the method to be used to
determine its effectiveness.
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GENERAL OUTREACH - Describe your outreach materials developed for the gca~ public. "l’__~"
Tell what the focus of the materials ~re, and how you arrived a~ that focus. Tell what mamials
have already been developed and how they are distributed. Tell what materials ~ still to be ~’~
produced, what they address, who is producing them, how they will be distributed, what kind of
follow up opportunities are provided, and the timetable for production and distrilmfaa.

1. Written mamial "r
2. Audio mamial L
3. Video mamial
4. Distribution pi~a

A. FOCUSED OUTREACH - Describe your omreach mat~’ials dev~ioi~d f~" Sl~Clflc
groups. Tell how these groups w~re identified and prioritized. Tell ~ th~ focus ~
of the materials ar~, and how you arrived at tim focus. Tell what m~:rials have
already been developed and how they are distributed. Tell what n~l~ials m still
to be produced, what they address, who is producing them, bow ~ will be
distributed, what kind of follow up opportunities are provid~ and [i~ tim~q~ble
for production and disaibutioa.
1. Pullut~nt ~ ~

3.    Business ~                                                               -~x’

B. EDUCATION PROGRAMS                                                   r~
1.    Public employees - It is important to educate all of the pub~ ,~mployees

about the storm water program both so that they do not continue with
practices that are counter productive and so that they can pmicipate in its
implementation and enforcement. Describe your public emp~oy~ o~h
programs. Tell what the focus of the Waining is, how it is implem~at~l,
who is implementing it, tbe schedule for Waining, and the opportunities for
continuing education.

2. K-12 - Describe programs developed for schools. These programs should
include storm water awareness, illegal dumping award,s, sourc~
minimization and pollution prevention_

3.    Other

C. CITIZENS PARTICIPATION
I.    Volunteer monitmiag
2. Cooperative otm’~h
3. Complaint procedures - Describe any mechanism availabk for citizen ~ ..~

reports of illegal discharge illicit connections or potential pollution
prol:lems.

D. EFFECTIVENESS EVALUATION - Quantifying the effectiveness of education
and outreach efforts may be difficult. Municipalities must develop a process by
which they can evaluate the effectiveness of their program, and recommend
changes to it.
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May 25, 1995

Staff recommended changes are in BOLD.

IV. PROGRAM REQUIREMENTS FOR NEW DEVEIX)PMENT AND
REDEVELOPMENT

A. tla ag.tam 

1. A watershed wide concept shall be developed by ~ 1995 to
adopt policies to address storm water
Environmental Quality A~t (CEQA)

2. An integrated strategy shah be developed for the
of statutory and regulatm7 requirements could be reed f~"
watershed oriented ~

3. Pollution control efforts ~muld be ptiofitimd.

4. Watershed protection policies shall be adopted by
control land-use wilifin the watershed.

5. Buffer zones adjacent to ~msifive habitats ~ be prate=ted.

6. Additions shall be m~de to the CEQA "Environme~al Cheddist Form"
that is used for initial studies to directly assess potential
quality impacts.

7. Permittees shall develop procedures incorporating the considerati~m of
potential water quality impacts, including erosio~ and sediment~ion,
during the early stages of the planning process so that these issu~ will
be addressed before substantial invesunents in engineering and design
have been made. Since all development require the ~-view and approval
of a site/plot plan or development drawings pri~ to issuance of a
building permit, no building/demolition permit shall be issued unless the
construction/demolition site is covered by a State Com;truction A~’dvities
Storm Water Discharge Permit, if the site is subjea to a State Permit.

8. Permittees shall require discussion of stormwater issues in any new,
revised, amended, or changed General Plan.

9. Permittees that utilize Master Plans shall require discussi~m of
stormwater issues in any new, revised, amended, or changed Master
PlarL

10. By January 31, 1996, the Permittees shall begin integrating stovmwag.r
management into capital improvement programs.
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! !. Each Co-Permirtee shall implement procedures to integrate stormwater
management considerations with existing planning/development
mechanisms applicable to it’s unique jurisdictional considerations by
March 30, 1996.

12. The Permittees shall require erosion, aedimeat, a~l lm~tti~m
controls at every e~str~fion tire regardle~ of sii~.

13. The PermJttees shall ~et ~ grading during m" gmtmediately
before the wet season (Oet-Apt’J.

The Permittees shall det,elop a listing of all �ont~ruetion m:tivity
within each Permittees’ jnrhdietion. This listing ~hall be mpdatod
quarterly and shall at minimum include the following information:
Site address (or directions), aite contact and phone attmber,
name, address, and phone number. The proposed alte total ~ in
acreage or square feet ami begimting and end dates.

l. A watershed-wide concept to n:duce pollutants fi’mn comtmztion
activities shall be develope~ implemented by December 31, 1995.

2. Programs to reduce pollulants from construction activities shall include,
as a minimum:

a. Erosion control ~

b. Chemical and waste manat, ement requirements; and

C. IDspectiol~.

i. A checklist would encourage possible streamlinm" g.

ii. Inspection schedules will depend upon existing practices.
It may be desirable I~ have several schedules, depending
upon the types of activities/permits and/or the timing of
a~tivities.

iii. A standardized reporting format shall be developed to allow
for consisten~T among all jurisdictions.

iv. A format shal! be developed to do follow-up inspections on
problem facilities by December 31, 1995.

v.    Frequency of inspec’dons will greatly depend on the kind
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~ potential problems, md the degree of non-compliance
of e~h f~ility.

3. A log of inspections of
Permittee. At minimum, the following shall be included:

~ Summary of obsetvgions;

b. Whether the site has a State sums water dbdmr~ pmnit;

c. Site size;

d. Whether the site has a strum ~ster pollution prevention plan
(SWPPP); and

4. An agreement lmween the Regional Board and Co-Permit~ees may be
used to enhance complmnce of constrt~on site BMPs. The need for
such an agreement shall be evaluated. If found to be desirable, an
agreement shag may be ~1o!~1 by

5. The Regional Board will forward Notices of Intent filed for the State
General Constru~on Activities Stormwater Permit and any inspections
and enforcement actions taken, to the Pmnittees so that this information
can be available to local municipal cotmrt~tion site inspectors to alert
them of any specific c~ncems

6. The late#t State Water Resourc~ Csatrol Board Notice of Intent
listing shall be made available to the Permittees as soon after
Regional Board receipt as possible. It shall be available at
to the pubfic via electronic balletin imard system.

7. Permittee inspectors shall observe
with storm water requirements. Storm water pollution prevention
plans shall be requested by the inspectors while at the site.

8. Reporting of suspected non-z~mpdiance with the Construction
Permit shall be reported to the Regimtal Board.

C.~

1. A watershed-wide ~xmcept to
shall be developed by June 30, 1996.

2. Stormwater issues shall be incorporated into existing permits by June
30, 1996.

FOB IN’riP.M, IJgl~
30

R0029474



3. Stormwater issues should be clearly stated in new permits to be issued ~ V
for new and/or redevelopment a~ivitie~

4. The Permittees shall require the obtsiameut of a State Construction             ~.~
Permit prior to issuance of local ba~ling permits.

5. When the proponent of a �onstrmefio~’ activity �omm to the
city/county for permits, they shall be advbed in writing of uy
construction activity BMP and permitting requirements,

D. Y.miniug

watershed wide staff training program shall be implemented by October 1995.

1. Development Layout Stormwater Controls

a. These control measures shall be incorporated in the initial
planning phase of any project.                                     ~---’-~

b. A watershed-wide program shah be implemented by June 30,

2. Water quality concerns shall be incorporated into the site layout and
design (ie. maximize pervious areas, minimize directly connected
impervious are.as, etc.) and/or t~-,,atme~ control measures.

3. Well trained personnel shall be assigned to design, install, and maintain
BMPs.

4. The applicability of various post constngtiou treatment control BMPs
for use in new development shall be evaluated through the use of pilot
studies and examination of studies done on t~eatment control measures
by other agencies.

5. The effectiveness of various post constngtion treatment BMPs shall be
evaluated through pilot studies which c~dd include elements such as:

a. Pre- and pos~- storm event inspections;

b. Water quality monitoring;

c. Record keeping to document deficiencies in the BMPs; and

d. Operation and Maintenance requirements and cost effectiveness.
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~ 6. The feasibility of retrofi~ng existing developments with treatment V
conuol measures shall be evaluated. However, the effectiveness of a
treannent control measure vs. its cost must be fully evaluated prior to
considering its use as a retrofit measure.

7. Jurisdictions within the watershed will need to inmate that BMPs
incorporated into a private development are properly maintained. Deed
restrictions, covenants, conditions and restrictions (CC&R) could be
used to direct such requirements and responm’bilities.

8. The Co-Permittees shall ensure that contractors, during constmcfion,
properly install the post-conswacfion BMPs ami that any maintenance
that may be necessary during constructio~ is performed.

2
local agencies and the stormwater program, clarification of these
regulations should be dLr~’ted to the various responsible regulatory
agencies for resolution. For regulatory ao~lict caused by local
regulations, efforts shall be taken to resolve them within the agencies.
Input from other local, state, and federal agencies should be
incorporated into a modification of currem standards.
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~"~’ V. PUBLIC AGENCY REQUIREMENTS V

A. Examination of Exis~in~ Activiti~

By September 3~, ! 995, the Permittees shall develop ami begin implementation
of a program to examine their existing activities and ~ to reduce the
impact on stormwater quality from their operations.

1. Sewage spills must not be allowed to emer the ~nm drain. The EAC
shall develop procedures for spill re~ma~e. Sito~d a sewage spill
oceur to the storm drainage ~ystem, the Permittee~ shall ant ~’~
disinfect the spill to the ~ystem if rite ~ ha~ already flowed
downstream. Disinfection of the nat~ide aRa dml oeenr that
come in contact with the spill lint in no ease d, all re,nit in a
disinfection dbcharge tothe gtorm ~lrai~age ~j~tem if
techaoiogieally preventable.

2. Control procedures for identifying, repairing, and remediating sewer
blockages, infiltration, inflow, and w~t weather ov~rfiows from the
sewers to the storm drain system shall be implemented to protect
stormwater quality by August 1, 1995. These procedmes shall include,
but are not limited to, quick field response to overflows, follow-up
testing, and complaint investigation.

3. The Co-Permittees shall rank storm drains for po~m~ole dry-weather
diversion to POTWs where appropriate. The ranking ~utll be completed
by December 1, 1995.

4. If sewage spills occur, they must be contained and collected for proper
disposal. Individual Permittees may need t~ modify their" sewage
overflow response procedures.

5. By December 1, 1995, the Permittees shall insure that field personnel
shall have procedural training for field screening, sampling, smoke/dye
testing, and TV inspection, if appropriate, to be able to properly
investigate any suspect connections or cross connections to the storm

it./
1. Permittees shall incorporate l~llutant comrol measnres at these facilities

and develop a plan for each facility outlining t~ measures to be
implemented. The Permittees shall compile a listing of corporation ~’--
yards within their watershed management area including contact
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~ person, phone number and address. This list shall be updated
V

2. Storm Water Pollution Prevention Plans (SWPPP)

a. Co-Permittees shall develop and implement a S~PPP for each of
the their corporation yards and fueling/storage a~em by January
1996o

b. Any BMPs to be implemented must be p~ of ¯ ~m~md~msive
plan designed to address the various pollutant s~m, ces at each
corporate yard. To achieve this goal, the Co-P~ shnll first
identify the potential pollution sources and who is t~Ixmsa’ble for
implementing the storm w=er manag   t

c. Based on the facility type, management practices and schedule of
implementation shall be developed, BMPs that can be used to
improve the quality of runoff include, but are not limited to:

i. Housekeeping pr~tices; ,--,---

ii. Material storage control;

iii. Vehicle leak and spill control; sad r’~

O iv. Illegal dumping control.

3. Loading/Unloading of Materiah

& Co-Permittee employees or contractors who handle potentially
harmful materials shall be trained in good housekeeping practices
to prevent or reduce the discharge of pollutants to storm water
from outdoor loading/unloading of materials. Materials spilled,
leaked or lost during loading/unloading may collect in the soil or
on other surfaces and be carried away by runoff or when the area
is cleaned.

b. Applicable BMPs shall be selected based on the following four
factors:

i. Eliminating exposure of material to rainfal/;

ii. Preventing stormwater run-on; ;

iii. Checking equipment regularly for leaks; and

iv. Containing spills.
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~ 4. Material Storage Control

A program shall be developed to prevent or reduce the discharge
of pollutants to storm water from outdoor comainer storage areas
using measures such as:

i. Installing safeguards against ~:cident~l ~

iii. Conducting regular inspections; md

iv. Training employees in standard operating procedures and
spill cleanup techniques as part of the SWPPP.

b. Employee education is paramount for successful implementation.
Employees shall be trained in emergency spill cleanup procedures.

c. To limit the possibility of storm water pollution, containers used
to store dangerous waste or other liquids shall be kept inside the
building unless this is impractical due to site constraints.

d. Storage of reactive, ignitible, or flammable liquids must comply
with the fire and California OSHA codes. Practices such as
placing containers in a designated area shall be employed to
enhance such requirements.

5. Vehicle and Equipment Washing and Maintenance

a. For Co-Permittees that wash vehicles or pieces of equipment on-
site, it shall be performed in a designat~ area equipped with an
oil/water separator.

b. The sumps and separalors shall be maintained/cleaned at least
every 90 days and prior to anticipated rainfall.

c. Vehicle or equipment maintenance is a potentially significant
source of storm water pollution. Parts arc cleaned with solvents.
Many of these cleaners are harmful and must be disposed of as a
hazardous waste. Appropriate BMPs to be implemented are:

i. Waste reduction;

ii. Use of alternate products;
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f-~                          iii. Recycling; and

iv. Spill leak clean up en~rol.

6. Waste Handling and Dispo~!

Proper waste management is possible by tracking ~mste gestation, storage,
and disposal; reducing waste generation and disposal ~m~gh
reduction; and preventing rim-on and runoff from w~� mm~mmmt

D. Parks and Recre~tipn

1. Fertilizers/Pesticides

a. Municipal facilities shall develop writlm ¢on~ols on tl~
application of pesticides, betbicides, and ~ by Deczmbet
1, 1995. Controls shall include:

i. List of approv~xt pesticides ~md seleclvd me;

ii. Product and application information for u~vx;

R~I
0                        b. Empl~y~s $1~11 be ~ about ~n~e~lly

alternative preducts by using information developed by various
public agencies and other environmental orgmizafions.

c. Improper storage of ferfifiz~rs and pesticides can
groundwater, soil, and stormwater contamination. To prevent or
reduce their impact on stormwater pollution, materi~ storage aren~
shall be designed and maintained to reduce exposure tO storm
water. The following BMPs can help to achieve this goal:

i. Store materials inside or under cover on paved surfaces;

Use secondary cont~i,~ment4ii.

iii. Mi~mize storage and handling of hazardous materials;

iv. Inspect storage ~ regularly.

2. Facility Management

a. Wash waters cannot be discharged into the storm drains untreatecL
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~. b. Storage area shall be slightly sloped for wash water collection.

c. If wash water is not discharged to the sanitary or process waste
sewer, or to a dead-end sump, the outlet shall be equipped with an
oil/water separator or other treatment systems.

d. If landscape maintenance involves the use of-pesticides and ~"
fertilizers, ensure the proper use of these materials to t~iuee the
risk of their loss to storm water.

e. Whenever possible, retain or plant native vegetation to reduce
water, fertilizer, and pesticide needs.

f. Integrated pest management shall be employed where appropriate.
2

g. The Park Departments shall also establish a schedule for irrigation
and fertilization to ensure that:

i.    No chemicals are applied during the wet season: and,

ii. Over watering shall no lead to discharge of water that
contains contmninants.

h. The chemicals will be carried from the site by the next storm ff
they are applied during the wet season.

~
i. Over-watering leads to discharge of water that may have become

contaminated with nutrients and pesticides.

j. Storm water from parking lots may contain undesirable
concentrations of oil, grease, suspended particulates, and metals,
as well as the petroleum byproducts of engine combustion.
Maintenance BMPs to be implemented include periodic sweeping
and cleaning catch basins.

k. The drainage of commercial/municipal swimming pool water shall
only be discharge under separate Waste Discharge Requirements.

1. The potential for recycle/reuse of swimming pool drainage water
for irrigation of lawns and landscapes shall be investigatea by
April 1, 1996.

m. Swimming pool filter backwash waters may not be discharged to
the storm drain, but should be allowed to settle and then disposed
to the sanitary sewer. Other possible alternative measures would
be to use the backwash for irrigation or disposal on a dirt area.
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n. With so many open spaces within the watershed and the recent
fires and subsequent mud flows, it is essential that the Co-
Permittees develop a protocol to begin to modify fire regulation
practices and weed abatement programs to reduce erosion and fire

E. ~torm Drain System Ooeration and Management

i. Own p
Identification of storm drain ownership shall be completed by ~me I, 1996.

2. Inlet Maintenance

a. BMPs for effective catch basin cleaning include, but are not
limited to, the following:

i. All basins should shall be cleaned annually prior to
onsetoftherainy season(October 1). B,,in,,hallbe
inspected and cleaned between May and October of ~ach
year and cleaned as necessary;

ii. Clean catch basins in known problem areas more frequently
to remove sediments and debris accumulated during the
weather months;

iii. Keep records of the number of catch basins cleaned; and

iv. Track the amount of waste collected.

b. All Co-permittees shall develop a priority list of drains and pump
houses requiring cleaning.

3. Drain Maintenance

a. Material clogging storm drains cannot be discharged into drains.
It shall be disposed of properly.

b. "~vr~- ....v,.--.~.k ....i storm drains shall be cleaned at least ~ually l~ior
to the rainy season (October l).

¢. Problem areas shall be cleaned more frequently as needed.

d. ~ The store dr~inag~ syste~ shall also be monitored
~ing t~ rain:,’ ::~e,n at least q~a~rly for any debris buildup
and cleaned ~he~ and where needed.
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4. W~te M~emeut

Excessive waste buildup will decrease the ~pacity of ~e ~el,
¯ erefore c~ci~ to r~uce ~llu~t levels ~ sto~ ~ter by ~ly
~moving illegally~d items ~d mate~ ~om sto~ ~age c~e~
~d c~ks. ~e Perigees sh~l ~plement a pm~ by D~m~ 31,
1995, to identi~ problem ~ of illeg~ d~ping ~ ~ ~fion
cle~ up ~ ma~n ~e c~l’s op~ ~p~i~ ~d ~vent ~e
disc~ge of ~n~.

5. New Sy~ ~i~

C~nt desi~ ~d~ds for ~e ~cfion of new ~o~ ~ sy~
shall ~ evicted ~ light of c~n~y av~lable ~ll~t ~n~l m~.
Design s~ may ~ m~ m ~m~ m~s d~
appropfime for 1~ ~fio~.

6. R~fit

~e majofi~ of~e e~sting ~o~ ~ ~ems ~ in ~g~y ~
providing liRle op~ for ~ eff~five ~o-fiR~g. However, c~y
av~lable ~ll~t ~n~l m~s ~1 ~ ~viewed for ~e~ eff~fiv~
~d ~ssible ~e. ~s may include pilot studies to ev~te ~e ~ffo~
of m~gem~t ~fi~s ~ 1~ ~fio~.

1.

~ In o~ to eff~tively ~pl~t ~� sweeping pro~, ~e
Pe~i~es s~l k~p ~ o~fion logs to ~k ~e pro~.

b. ~ gene~ting ex~ssive ~e sh~l ~ swept more ~quenfiy.
Sweeping ~equency sh~l ~so ~ incre~ed ~fo~ ~e ~ny
~on to ~du~ ~e ~o~t of ~e ente~g ~e sto~
sy~em.

c.                                  o~fion.P~ng on sw~p~g ~ys ~o~d ~ ~lated to facili~te

2. S~ee~avement W~g

W~h waters from s~gpavement ~g ~ con~t~ ~d shNl
m~aged ~ noa-st~ water di~.

3. Mainten~                                                                    ,
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a. Existing saw-cut management and paving practices conducted by
the Perrnittees shall be evaluated and appropriate control measures
developed.

b. Possible saw-cut and paving control measures to be c.onsidered
that would help reduce the impacts to storm water include, but are
not limited to:

i. Avoid paving during wet weather,

ii. Regularly repair potholes and worn pavemont to reduce
sediment loading;

iii. Store materials away from drainage courses to prevent
pollution of storm water run-on; and

iv. Follow the storm water permitting requirements for
industrial activities when mixing concrete with an on-site
plant.

c. Vehicles transporting waste shall have spill prevention equipment
that can prevent spills during transport.

d. The refuse collected shall be transported to the appropriate
disposal facifities.

e. Good housekeeping practices shall be implemented to insure
proper management of any waste products that may be generated
during maintenance activities.

f. To prevent concrete waste from entering the storm drain system:

i. Washout of concrete trucks should be conducted off-site or
on-site in designated area;

ii. Excess concrete should not be dumped on site; and

iii. Employees and subcontractors should be trained in proper
concrete waste management.

g. To reduce storm water pollution from concrete wastes:

i. Store dry and wet materials under cover, away f~m
drainage areas;

ii. Avoid mixing excess amounts of fresh concrete or cement
on-site;
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iii Do not wash out concrete trucks into storm drains, open
ditches, streets, or streams;

iv. Do not allow excess concrete to be dumped on-site, except
in designated areas;

v. Avoid paving during wet weather;

vi. Regularly repair potholes and worn pavement to reduce
sediment loading; and

vii. Cover catch basins and manholes when applying seal coat,
tack coat~ slurry seal, fog seal, etc.

h. Employee/subcontractor training to insure implementation of good
housekeeping measures shall be based on four objectives:

i. Promote a clear identification and understanding of the
problem, including activities with the potential to pollute
storm water,

ii. Identify solutions (BMPs selection);

iii. Promote employee/subcontractor ownership of the problems
and the solutions; and

iv. Integrate employee/subcontractor feedback into tra~ng and
BMP implementation.

i. Over-watering of landscaping produce~ runoff A properly timed
irrigation schedule shall be set up to minimize over-watering.

j. Drip irrigation system shall be used when feasible in new installations.

1. Common municipal practices, such
maintenance of the flood control system, may have a potentially adverse
impact on storm water quality. Consequently, these practices shall be
coordinated to the extent of preventing pollu~ant~ from impacting the
water quality.

2. Current design standards for the construction of new storm drain
systems shall be evaluated in light of currently available pollu~t
control measur~

3. Design st~mdards shall be modified to incorporate measures deemed
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appropriate for local conditions.

4. All new projects shall be reviewed for compliance with Coastal Zone
Reauthorization Amendments and Clean Water Act.Act

5. During construction, all appropriate BMPs shall be utilized to control
pollutants during the construction of the facility.

6. Current maintenance activities with regards to desiRing/sediment
removal, vegetation management, and waste management shall be
reviewed to insure that appropriate management measures are developed
to comply with the storm water regulations.

7. Flood control facility operations and plans shall be reviewed to identify
where appropriate water quality management measures will be
incorporated.

8. The Co-Permittees shall implement the requirements in 40 CFR
122.26(d)(2)(ivXA)(4).

9. The majority of the existing storm drain systems are in higkly urbanized
areas providing little opportunity for cost effective retro-fitting.
However, currently available pollutant control measures shall be
reviewed for their effectiveness and possible use. This may include
pilot studies to evaluate the performance of management practices under
local conditions.

1. Parking Facilities

Some control measures such as periodic sweeping and cleaning catch basins
shall be implemented. The need for more advanced structural controls shall
be evaluated through the pollutant source identification program. Pilot studies
shall be conducted on candidate structural controls to evaluate their
effectiveness prior to large scale implementation.

2. Golf Courses

Field personnel shall be trained on the proper handling, storage, and usage of
fertilizers and pesticides. To prevent excess irrigation water from entering the
storm drain system, proper management of watering schedules shall be
requi .
3. Schools

a. The maintenance of playgrounds and athletic fields at schools
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fertilizers and pesticides. Their safe storage and use affectrequire
not only the stormwater quality but also the health of the students
and the staff. Therefore, BMPs similar to Provision VI-D-1 shall
be implemented.

O
b. Each Co-Permittee shall develop a program to ene, ourage these

schools to use environmentally sensitive products-for fertilizers,
pesticides, detergents, and other chemicals.

c. Co-Permittees shall inform the schools that they should have
proper material handling, storage, and disposal procedures for
chemicals used in school laboratories.

I

Ponds. Fotmtnins. and Other Public Water Bodies

1. Maintenance practices used on public water bodies, including waste
management and non-stormwater discharges, shall be addressed in the
~ SWMP.

2. The use of herbicides or other chemicals to control algae growth shall
be carefully controlled and monitored to insure strict adherence to
manufacturers’ guidelines for use. Water sampling may be necessary to
insure effective control.

3. The use of chlorine for disinfection shall be ~ntrollexl. High dosage of
chlorine may be harmful to the aquatic habitats.

4. Dechlorination of pools and other water b~ies shall be required prior
to draining.

5. Each Co-Permittee shall develop BMPs to prevent and control trash, f~
debris, and other pollutants from entering water bodies. These measures
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Routine trash collection along and on water bodies;

~ b. Public outreach to educate the public about impacts of illegal
| dumping; and

c. Increase enforcement for violations.

2
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1. Development of the residential stormwater program shall be compleled
by December 31, 1995.

B. Housekeenina Practices

This BMP involves the development of a program to promote effici~mt m~i mfe
housekeeping practices (storage, use, and cleanup) when handling ra~ which
may pollute stormwater/urban runoff. This could include, but are not limited to,
fertilizers, pesticides, cleaning solutions, paint products, automotive products,
swimming pool chemicals. A public education program shall be developed to
provide information on stormwater pollution and the beneficial effects of proper
disposal on water quality; reading product labels; safe storage, handling, and
disposal of hazardous products~ list of local agencies; and emergency phone
numbers. The above information can be disseminated through brochures or
booklets made available at places such as public information fah-s, municii~l
offices, and household haz~dous wa~e collection events and facilities. City
newsletters to residents is another means to inform the public, especially for tho~e
who do not participate or visit any offices or events.

C. Environmentally Sensitive Alternative Produ~t~

This BMP, promoting the use of less environmen, ally sensitive products, can he
implemented in conjunction with housekc:ping practices. Alternatives exist for
most product classes including fertilizers, pesticides, cleaning solutions, and
automotive and paint products. The key to success will be to promote a
willingness to try alternatives and to modify old habits. General information
shall be developed and made available to the public on such alternatives. The
emphasis may be placed on the need to preserve the natural environment of the
receiving waters (ocean, bay, stream, wetland, etc.) with the use of alternative
products because of their less toxic nature and proper disposal after its use.

D. Vehicle Leak and Spill Control

This BMP prevents or reduces the discharge of pollutants to storm water/urban
runoff from vehicle leaks and spills by reducing the chance for spills, stopping
the source of spills, containing and cleaning up .spills, and properly disposing of
spill materials. Vehicles will leak and spill fluids. The key to successful
pollution management is to reduce the frequency and severity of leaks and spills;
and when they do occur, to prevent or reduce the environmental impacts.
Through education, the public should be encouraged to regularly inspect and
maintain their vehicles. Guidelines should be developed to inform the public on
spill containment and cleanup procedures such as having absorbent material on
hand and disposing the material properly.
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E. Water Conservation

1. In order to prevent stormwater pollution, the public shall be educated
on the mechanics of our storm drain system - discharges into the system
will flow untreated into the receiving water. They will learn that the
lawn clippings they wash dovm the road will end up in the ocean.
Public awareness of the function of the storm drain system, of the
importance of environmental health, and of our necessity to slow down
the depletion of water resources will go a long way in reducing the
pollution of stormwater/urban runoff. Ordinances could be used to
endow the related officials with legal authority to enfet’e,e water
conservation. An ordinance prohibiting the wasting of water is one way
of e for emen .

2. The Co-Permittees shall implement a program to eliminate the improper
disposal of litter, lawn/garden clippings, and pet feces into the street or
areas where runoff may carry these pollutants to the storm drainage
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VII. PUBLIC INFORMATION AND PARTIC~ATION

1. The Co-Permittees shall develop and implement a 5-year urban runoff
education strategy. The targeted audiences of the general outreach shall
include municipal employees, local construction contractors, businesses
in the area, and the general public. They shall be made aware of their
responsibility for both the problems and the solutions to stmmwater
pollution and erosion problems. In order to effectively communie, ate the
stormwater pollution abatement message throughout the ~;
written, audio, and visual materials shall be utilized. The actual level,
priority, and schedule of public information activities must be based on
the community’s needs and resources to maximize program
effectiveness. A watershed-wide program shall be implemented by
December 15, 1995.

2. Written Material

Co-Permittees shall produce a variety of written materials to inform the
residents within the watershed. Materials shall include, but are not limiUxl
to, the following: flyers, brochures, door-hangers, newspaper articles, mail-
inserts, banners, and posters. When necessary, these materials should be
translated into a variety of foreign languages to reach minority residents in
the community.

3. Audio Material

Similarly, Co-Permittees may utilize audio materials to convey information
regarding stormwater management. Examples of audio materials include
radio advertisements/public service announcements and informational
cassettes. When calling the City of Calabasas, a caller placed on "hold" hears
public service announcements that promote vm’ious City programs, including
those that  ect storm water quality.

A catch basin stenciling program utili~g a st-mdard urfiversal stencil is an
excellent means of educating the public on the mechanics of the storm drain
system. The intent of the program is to enhance public awareness of the
impact of stormwater pollution on receiving waters and to discourage
improper waste disposal practices. Another effective medium for
communicating the importance of stormwater management is through
television. Possible measures include producing a public service
announcement, cable access programs, and/or an informational video.

5. Distribution
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General outreach efforts must be conducted throughout the entire watershed.
Materials should be available at all public counters and distributed at public
events such as environmental fairs and contests. A city newsletter is another
effective method of conveying the pollution abatement metsage.

i 1. Implementation - Efforts should be made to target special groups.
I Focus could be on specific pollutants, practices rod/or activities, or

businesses. A watershed-wide concept shall be implemented by
December 31, 1995.

2. Pollutant Specific

: For a particular watershed, there may be priority pollutm~ which are of more
concern than others. The reduction of these pollutants may be addressed in
a more focused public education and otm~ach program. Any of the methods
used in the general outreach program may be utilized ia ¯ pollutant specific
outreach program.

3. Practice/Activity Specific

a. Everyone who lives or works in a particular watershed must
realize that their actions have a direct affect on the quality of
stormwater. These special groups must be made aware that their
current practices/activities may be contributing to stormwater
pollution. Practice/activity specific ouU’each programs should be
developed and implemented throughout the watershed. The use of
written, audio, or visual materials should ce~vey three primary
messages:

i. What activities can cause stormwater lmllution;

ii. How Best Management Practices ~ used to prevent
pollution; and

iii. How one can report occurrences of ~tormwater polluting
activities.

~ b. Practice/activity specific outreach shall promote, publicize, and
facilitate public reporting of illegal dumping, illicit discharges, or
water quality impacts associated with disch~ges from municipal
separate storm sewers. A~l effective program should include the
establishment, operation, and promotion of a reporting hotline.
Timely reporting by the public of improper disposal and illicit
discharges are critical in controlling such sources of stormwater
pollu’~ion. Increase in public involvement shall be achieved by
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sending a follow-up letter to callers or providing callers with some
type of reward. Educational efforts throughout the watershed
should inform the public about the existen~ of the Los Angeles
County-wide hotline and any other local hotlines; provide them
with information regarding what to look for, and
guidelines/procedures on how to report incidents.

c. Another critical component of practice/activity omreach is the
development of a program to facilitate the proper management and
disposal of used oil and toxic materials. An effusive program
could include, but is not limited to, th~ o1~o~ of recycling
facilities and the conductioa of household hazardous waste round-
ups. The program could also include information about
altematives to toxic materials. Educatioml efforts throughout the
watershed should provide the public with detailed information
regarding the Los Angeles County-wide Household Hazardous
Waste Round-ups and any other local programs.

4. Business Specific

Due to the fact that some business operations have a higher potential of
discharging pollutants into the storm drain system, a more focused public
education and outreach program should be developed for them. Employees
of these businesses should be educated on the isSUeo of nonpoint source
pollution and the effectiveness of Best Management Practices in reducing
pollution. Besides written, audio, or visual materials that focus on specific
businesses and their practices, mass mailings or articles in a trade,/industry
magazines are other possible means of focused outreach.

C. Education Pm_t, ram.~

I. In~. plementation

Increasing awareness is the major goal of the Public Information and
Participation Program. An ideal means of accomplishing this task is through
educational programs. Programs should be developed for a variety of
audiences, including public employees and school children. Educational
programs can also be an important part of a general or focused outreach. A
watershed-wide program shall be i~plemented by De.tuber 31, 1995.

2. Public Employees

important to educate all of the public employees about the stormwaterIt is
program so that they do not continue with any practices that are counter
productive. Furthermore, they can participate in the implementation and
enforcement of the program. Ideas and suggestions of employees can be used
to modify the program for improved effectiveness. The out~,each must
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d
involve employees on many different levels - from program managers to field
personnel. Educational programs for public employees may include, but are
not limited to, articles in City newsletters, training classes, checklists for field
personnel, and interdepartmental forum or committee. Any of the materials
utilized in an outreach program - written, audio, or visual materials - may be
used in a public employee educational program.

3. K-12

School children can play an important role in a public information and
participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Secondly, school children can convey the stormwater pollution
prevention messages to the members in their family. School programs must
include information on the storm drain system, stormwater quality awareness,
and may also include, but are not limited to, illegal dumping awareness,
source minimization, and pollution prevention. Written material, videos,
assembly programs, and field trips are examples of effective components of
a Ko12 educational program.

4. Other

Educational programs can also be developed for professionals and technicians
who are not public employees. Agencies should include public outreach
material for business license renewal or outreach effort through professional
and business associations.

D. Citizen Particination

1. Implemontation

The residents of the watershed should not only be made aware of the
stormwater program, they should be encouraged to participate in its
implementation. Specific outreach programs should be developed to allow the
public to participate and to inform them of available means for providing
ideas and comments regarding the stormwater program. A watershed-wide
program shall be implemented by December 31, 1995.

2. Volunteer Monitoring

Volunteer monitoring is the result of increased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices. However, volunteer monitoring also shall include a program to
train the public to adequately sample water courses based upon a program
called Stream Walk by the USEPA in Region 10. Volunteer monitoring
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used to inspect open storm drain channels with reports going to thebe
Permittees. Volunteer monitoring can be initiated with the assistance of
the Regional Board’s Planning Unit.

3. Cooperative Outreach

In order to promote public participation, cooperative ou1~ach programs
should be developed. These cooperative programs should help to create an
awareness and an identification with the watershed. The catch basin
stenciling and other signing programs are excellent examples of this ~ of
cooperative effort. One possibility for cooperative outreach is an "Adopt-A-"
program. Residents can "adopt" a highway, storm drain, catch basin, s~’e, am,
etc. Other cooperative outreach efforts include events such as "Stormwater
Pollution Awareness Week." The purpose of any of these activities is to
inform and involve the local residents in regards to the stormwater
management program.

4. Complaint Procedures

Public comments/complaints are important to the success of a stormwater
program. A hotline is an excellent mechanism for allowing the public to
provide information

E. Effectiveness Evaluation

Permittees should develop a process to evaluate the effectiveness of their
programs. Methods such as surveys and focus groups can be used to assess
program’s effectiveness. Results should gauge the community’s level of
awareness. Surveys and focus groups can also be used to provide insight into the
program’s direction and the formulation of attainable goals. A watershed-wide
program shall be implemented by December 3 I, 1995.

As part of the public education program efforts shall be undertaken to inform citizens
about the problem of illicit discharges/dumping.

The Co-Permittees shall continue to operate a "hotline" 800 telephone number for the
public to call and report illicit connections.

The Permittees shall develop an area wide educational and reporting system along with
prompt response procedures by December 1995. An education program shall be aimed at
residents, businesses, industries, and employees of the permittee whose job functions/daily
lives may impact storm water quality. An education program may be developed locally or
regionally. The program shall include at a minimum:

i. Education on proper use and disposal of pesticides, herbicides and fertilizers;
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ii. Training of construction contractors and developers on developing               ~’~"
stormwater site plans and BMPs for construction activities;                             "~

iii. Efforts to explain the definition stud impacts, and promote removal of illicit
discharges; and                                                                   ~

iv. Activities to explain and promote proper management and disposal of used               ~"
oil and hazardous substances.

The Permittees shall continue to develop programs to promote, publicize, and facilitate
public reporting of illegal discharges and dumpimg.
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9.0 SWMP IMPLE~fENTATION PLAN

The Storm Water Management Plan (SWMP) Implementation Plan summariz~ major
L-~ivides 1o be accomplished during the period June of 1995 ~’ough June of 2000.
approach emphasized by the Program is 10 establish greater clarity of Program mission,
goals, and objectives while encouraging continuous improvement through an adaptive
management implementation strategy. This SWMP seeks to focus on shtred �o-pennittee
commitment, implementation condstency and effectiveness, greater regional mordinttion
through the Bay Area S10rmwater Management Agencies Association (BASMAA), improved
integrabon of the various Program elements, simplification of annual t’epordng for turbine
activities and linkage of the SWMP 10 the Prognun’s annual reporting, work plan
preparation, and budgeting processes.

To implement the continuous improvement strategy, the Program is committed to mainta~ing
the SWMP as an up-10-date and living document by linking it to the Program’s annual
nvorting process. In contrast 10 the Program’s first SWMP, this plan includes less specific
detail but a greater emphasis on commitment to the accomplishment of overall Program
goals. Some Progra~ elements include three alternative implementation strategies whi~
have been designed 10 reflect �o-permittee chara~,~ristics summarized in Appendix A. This
approach is reflected in the Program’s Mission Statement, which is presented in the SWMP
Preface. The goals of the overall Program are presented in Chapter 3 while the particular
goals and objectives of the SWMP are presented in

9.1 Program Commitment to SWM~P Implemeatation

The Program’s M~ssion Statement states, in part: The 15 co-permiuees of the Swua Clara
Valley Nonpoim Sourc~ Pollution Control Program are committed to a cooperative program
of pollution prevemion and control mea.rure activiriex which reduce or eliminate pollutants In
storm water to the maximum extent practicable. All co-permittees have committed to follow
the general approach and activities of the implementation plan presented in this chapter. The
specific details of year to year implementation of tasks, the evaluation of those tasks, and any
deviation from the tasks or time schedule contained in the SW’MP Implementation Plan will
be reported in the detailed annual work plans and th~ Annual R~x~rt.

9.20ngol~.g Coordination wlth Regional Board and Interested Citizens

The Program invites and encourages Regional Board staff, interested citizens, and
representatives of public interest groups 10 attend its monthly Management Committe~
meetings and other Program Subcommittee meetings in order 10 directly participate in key
Program discussions and decisions. In addition, Program staff at SCV’vVD are committed to
periodic meetings with Regional Board staff to ensure effective communication and
cooperation.

9-I
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9.3 Program Management, Roles, and i~mponslbmtl~

The Program’s organization, adminisu-atiom, management, interim] and external �oordin~on,
ee-permittee and committee roles m,d reslxmsibi~ities, and institutional m’rangements
presented in Cl~pter 6. "Key documents which define roles and responsibifties, include lhe
Program’s Memorandum of Agreement, ByLaws, and NPD -L~ permit, and Ibe March 1994
South Bay Copper Reduction Memorandum of Undentanding. The SWMP is intended to
serve as a Program po]icy docume~ and five year plan rather than ¯ detailed deacrip6~ of
Program management. Thus, Pro~r~n Management activiScs include only lhose new tesks
aimed at improving the effectiveness of d~e existing ~ ~

9.4 Annual Reporting, £vaIusflon, and SWMP Updatl

The Program’s purposes and the Im~ess of annual repo~ng and evaluation, the roles and
responsibilities of the Program and its co-permit~ees, and the linkage of th~ process to the
update of the SWlV~P are described in Chapter 7. Emphasis is placed o~ continuous
improvement of control measure effectiveness and cost effectiveness, strmmlining and
simplifying annual reporting of romine ongoing activities, and the use of new information
from monitoring, special studies, pilot projects, or other sources as it becomes available. If
necessary, the SW}A.P will be updated each year following submittal of L~e Annual Report.
Program and co-permittee work p~n and budget planning processes wiU be initiated annually
following the UlXlate of the SWlv£P and will use current inlormation for budget planning and
decision making. The annual ~xming process also serves as the mechanism for
accounmbitity for regulatory compliance.

9.$ Implementation Plan ~ ~ Tune Schedules

Because this is the Program’s second Storm Water Management Plan, it includes significant
changes to the document’s organization, format, and UlXl~te process based upon experience
gained during implementation the first SWMP. In addition, details on the development of
the SV, rlvlP and its elements have no~ been included because the Program’s �o-permittees and
Regional Board staff are familiax with the Program. Add,tional Program elements such as
Program Management, Metals Conu’ol Measures, and W~qershed lvlanagement have been
added to the Implementation Plan for purlx>ses of defmin~ Program policy and strategy, and
to provide a.sufficient statement of commitment for purl~,ses of regulatory compliance. A
summary of ]~�~gram elements o~ ~e implementation plan is presenmd below.

PM - Program Mana~unont
RPT - Annual Reporting and l~valuation
]vlON - Monitoring
PAA - Public Agency Activities
PIP - Public Information and Participation
]vI"ET - Me~s Control Mea.~ures                                          ,~_

p..~"~4 9-2 Dscember 20, 1994
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ICID - Illicit Connection/Illegal Dumping
~ - Indusu’ial and Co~ Dischm’~ers
NDC - New Development and Construction

~.6 Demonstrstion~Uot Projects ~ud Control Messure Activity,

The l~monsU~tion and Pilot Projects curr~tly uncl~rw~y or plan~ed listed in Tabl~ ~.2-2 m~
intended to facilitate the develop~nent of BMPs for control measures, impmv~ the cfficimcy
and/or effectiveness of existing control measures, or to evaluate the effectlv-~ (and
quantify pollutant reduction) of control measures. Each of the projects will potentially affect              ~’~
one or more of the control measure activities in the implementation plan. The control                    ~..
measure activities which could be affected by ~ach project are presented in Table 9.6-1.

Table 9.6-2 fists the demonstration/pilot projects, any currently scheduled project or study
completion date, and the anticipated usefulness or product expected from the project. For
example, the Parking Lot BMP Development project is scheduled for completion in
December 1995. The product of this study will be a manual of low cost new and r~tmfit
BMPs for u~an parking lots, such as malls, convenience stores, and municipal lots. The
reproduction of the manu~ for co-permittees use and dis~bution is anticipated to take until
/¢Iarch 1996, at which time the manual will be ready for widespread distribution. It is
e~pect~ that the co-permittees can implement appropriate BIvlPs at municipally.owned lots
fairly rapidly. However, r~ferring to control measure IND-2.8, a strategy which includes
inventory, outreach, and enforcement is needed for application of the manual to commercial
and industrial facifities.

9-3 l~�~mb~r 20, 1994
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9.7 Format ot hnplementation Plan

Tl~s section describes, in summary form, each of the Program’S el~nonts, ~’tivities, and
tasks, the relevant roles and responsibilities of the ~’and its �o-permittees, and
corresponding implementation time schedules. The tasks and lime ~.bedules will. be updated
as necessary in conjunction with the annual reporting

Each Program element is designated by a ¢~ abbreviation as ~ummarized
Section 9.5. Activities within a Progran element are designated by the addition of ¯ amaber
to the character abbreviation. Thus, the Pubtic Information and Participation element i~
designated as PIP and the tint activity within ~ element (Genertl (:Ivt~ar.h) i~ designated
as PIP-1.

The approach u~d in the Implementation Plan consists of providing ¯ tmiform plan, wi~h
~ome Pro~arn elements having a single rtrategy. Other elemen~ have al~’nativ¢
implementation s~rategies, which will apply to all 15 �o-pennit~e~ excelX as specifically
noted and explained by the co-perrnittees in the individual work plans to be subn~t~d as
appendix to the SWMP and the application for bIPDES permit renewal. This approach b
being proposed to achieve the SWMP goals of Chapter 1. The focu~ is placed on defining
the goals to be achieved, facilitating consistent implementation, and making the SWMP a trite
policy and planning document rather than a detailed list of wecifi¢ activilies which quickly
become outdated.

Tables 9-7.1 through 9-’7. I0 provide information on the roles and responsibilities of the
Program, its $.bco.’nmiuees, each �o-permittee and other inve]ved l:~rties related to
performing activities with Program elements. An organization taking a lead role with re..~)ect
to a ta~k or activity is designated with an "L." A lead role is defined as actual performance
of or full financial support for all or part of an activity. It is pouible to have more than one
lead organization per activity. A supporting role with respect to a task or activity is
designated with an "S." Supporting organizations provide financial or lechnic~] assistance
to lead organizations. If the Program is noted as a lead or ~pporting entity, all
cc-permirtecs are considered to support this activity by definition, however this support is not
additionally noted. If an individual co-permittee aLu) provides financial or technical
assistance to the Program for an activity, a t~ppon role is noted. For example, the SCVWD
supports the Program’s watershed management activities by providing technical a.~istance
through its Coyote Creek Watershed Planning effort.

General sch~uling information is also provided in Tables 9-7.1 through 9-7.10. Estimated
project completion dates (by fiscal year) are noted for new ta~ks. Projected implementation
~:: ~ noted for new activities. Compl~ed tasks are denoted by the word "Done,"
t~,,~:,,e.~ by the fiscal year of completion. On-going activities or ~a~ks are designated
"OG." The status of new tasks or activities which are dependent on on-going or future
analysis or studies and cannot yet be accurately scheduled are denoted "TBC," (to be
considered).
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p~ Morn detailed information on m’ategy and role selection and ~ is included in the
individual agency work plans.

PM GOALS AND OI~"HVES

The goal of Program Management (Plvl) is to effectively and efficiently plan and implement
the variou~ activities of the Program elements, leading to cost effective achievement of the
Progmm’~ ~ gnah and compliance with the NPDES permit and other mgulaWry
m~uirement~.

PM ]MP~ATION

Program Management is carried out through a combination of Program ~afl’, provided by the
Santa Clara Valley Water District, and by the Management Committee, Steering Committee,
and the subcommittees. The Program Manager has overall respon=’bility for implementation
of the area-wide activities of the Program and receives general policy direction from the
Management Committee. Additiona] discussion of Program Management, including roles
and responsibilities of ¢o-permitmes and ¢ommitmes, is provided in Chap~" 6.

COORDINATION AND INTEGRATION wrrH ~ ACTIVn’I~

~i ¯ Program Management embraces and is integrated wi~h all Program elements because of the
budget and regulatory compliance issues and objectives. In accordance with the
Memorandum of Agreement, the Program Manager, in consultation with the Budget
Subcommittee, prepares the proposed Program budget for review and approval by the
Management Committee and reports at least quarterly on the status of budge~ execution.
Program compliance issues are discussed within the NPDES Permit Subcommittee and
general policy direction is provided by the Management Commi~e.

EFFECTIVENESS EVALUATION

Program Management is evaluated by the Management Committee through ongoing
discussion and through the annual reporting process.

PM ACTIvrrIEs-PM-I Program Policy, Administration, and Management

The purpose of this activity is to clarify the missions, roles, and responsibilities of the
Management Committee, subcommittees, their ch~irs and members and to improve
integration and coordination of Program policies and activities by establishing a Smering
Commi~e.

~W4 9-7 ~omber ~0, I~94
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Task I: Develop Management CommitteeJSubcommittee mission statements.
Task 2: Establish a S~..ring Committee to address policy, administrative,

~mtegic ~
Task 3: Amend Program Bylaws to enact recommendations from the Steerin~

Committee.

PM-2 Improve Institutional ~ents to Meet ~ Goals

The objective of this activity is to identify opportunities to improve the ~’s
(area-wide) and ext.-hal (regional, state, and national) institufio~l k-r..~ements in order to
more effectively and cffici~tly meet the Progran’s overall goals. These activities ~r~
d~scus.~ in detail in Chapter 6. Institutional an-angem~ts to facilit~ eff~tiv~
management a~ included in WMM-I.

Task 1: Increase the Program-level ruff’rag at the Dim-let to improve
Task 2: Review and assess the strengths and weaknesses of the Pn)gr~,n’s MOA.
Task 3: Amend the Program’s MOA if recommended in Ta.~k 2.
Task 4: Identification of new internal Program arrangements to facilitate or improve

PM, W’MM, IriS’T, PAA, P~P, LND, ICID and I~DC
Task ~: Identification of new external an’angements to encourage or support

regional, state, or national coordination and col/al)oration (Ca]Trans).
Task 6: Implement recommendations in Tasks 4 and S.

-
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RPT--~AL REPORTING AND EVAIJJATION

ILPT OOA]~ Ah’D

The goals and historical evolution of annual reporting are discussed in ~ in
Chapter "/. The principal goal of =mual ~-,porting end evaluation is to demonsutte to the
Rel~iona] Board the co-permJttees comptiance with their NPDES permit. The =ecomdary
goaJ, which is of greatest value to the Program, is m: (1) annuagy assess the progtt=~ sad
effectiveness to date, (2) serve as a forum for co-pennittee sharing of information mtd results
in order to continuously improve effectiveness and efficiency, and O) serve as ¯ mechanism
to update the Storm Water Management Plan. An important objective of the Progn’~m in this
SW]vIP is to reduce the adminisu’ative burden of annuaJ reporting by =treamtining and
simplifying the reporting requirements of romi~e ongoing activities.

ILPT IMPLEMENTATION

There is a single implementation approach for this element which all �o-permittees mutt
follow. Program ~l~ff take the lead on providing guidance in annual reporting based UlXm
discussion and recommendations by the Program’s Subcommittees and Management
Comrrdttee and in compiling, filing, and distributing the Annual lieport.

INTEGRATION AND COOP,.DINATION wrrH OTHER PROGRAM EI.T=MP.HTS

The Annual Repot1 integrates all Program dements by providing a status report and
proposing cha~ges to the l~ogram’$ Storm Water lvl~nagement P]an subject to Eeview and
approvaJ by the Regiona] ~axd.

lUST EFF~GTIVP.N~S EVALUATION

l~rogram participants continuously evaluate both the effectiveness of the va~ous Program
elements as well as the annuaJ reporting and evaJuation process itself. An important
objective stated above is to streamline and simplify the reporting requirements for routine or
ongoing activities. This is proposed in ord~, to improve Program and co-permittee efficiency
and to focus on new management measures, activities, and =peciaJ study w.sults.

RPT AC’nVITIES

ILPT-1 Cou’tiuuousl¥ Improve Auuual Reporti~g aud ],.:valuatiou

The purpos~ of this ongoing activity is to continuously improve the qualirj, value, and
efficiency of the Program’s AnnuaJ Reporting and EvaJuatJon process.

’Task 1: EvaJua’.e the recent reporting p:c-.-ess and identify a.rcas needing
improvement.
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Task 2: ld~ ~d ~1~ ~mum ~o~ s~s for ~
~ ~ ~ ~ a ch~k ~ fo~.

T~k 3: Submit p~ c~ges w Regi~ ~ for ~ ~d a~,
T~ 4: ~v~op ~d implement ~n~ ~~ ~o~ ~~

T~ 9.T-2
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¯ proportionate ~ of the cost of th~ i~gional Monitorin~ Phn and u~ information
~-po~d by this activi~ to adjust control measure activities.

Area-wide monitoring activities are implemented by Program wtaff on behalf of all
co-permittees in order to comply with the Pmgnm’s NPDES permit, identify ~re~, and
assess the effectiveness of control measures. Key objectives of Program monitoring i~lude
comparison of storm water discharges with water quality criteria, identifying wour~ of
poUutants and toxicity, evaluating effectiveness of control measures, and providing dim~io~
to t~ overall Program based upon an ongoing clef’tuition and char’4cter~fion of problems.

Community-specific or targeted monitoring may be implemented by co-permil~es as ¯ {~x~l to
assist in identifying special problems, illicit connections, or illegal dumping problema. At
the co-permittee level, monitoring is o~e of many lvols that may be used to assist in local

INTEGRATION AND COORDINATION WITH OTHER AcrIvrrIF~

Monitoring activities are coordinated and integrated with many other activities of the ’
Progran. Information obtained from the Regional Monitoring Plan and the Program’s " ~’~
monitoring activities is used to direct future Program activities and make decisions regarding
problem characterization, source identification, effectiveness of control measures, and
Program priorities. Thus the knowledge gained through this Program element is used as’~’~ r~input to the overall Program direction as well as other Program element$.

U
MON EFFEECTIVF.N~S ~VALUATION

-r~
one of time objectives of the Program’s monitoring activities is to assess effectiveness of ~j
control measures of other Program elements. The best measure of effectiveness evaluation
of the monitoring program itself is an ongoing assessment of whether it is providing useful ~=~
information to help direct and prioritize future Program activities. The Program’s objective

¯ is to propose modifications to the monitoring plan as needed to provide information necessary
W address evolving issues and questions.

MON A~

MON-1 Participate in the Reg|oaal Monitoring l~an

The objec’dve of this activity is to support end participate in the Regional Monitoring Plan
(P, MIP) in order to obt~n the great~st value of resulting information at the most reasonable
public cost.

Task 1: Fund the Program’s appropriate share of the RMP.
Task 2: Participate in the policy and t~chnical committees of the RMP.
Task 3: Use P~{P findings to assist in setting future direction of the Program.
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MON-2 Implement and Evaluate the Pro~um’s Monitoring Plan

Five specific objectives of this activity are described in Chapter 8. Incrmsed emphasis will
be placed on integrated watershed based monitoring of water quality, sediment, soil, and
biological rmour~,                                                               g

Task 1: Report and describe findings through the Program’s annual reporting
pro~ss.

Task ~: Identify and propose changes to the Plan to improve its e..ffectivene~ _
Task 3: Develop and implement annual control m~asure ¢ff~tiveness evaluation

plan.
2Task 4: Coordinate regionally through BASMAA in order 1o share information.

Task 5: I~velop and implement additional monitoring activities designed 10 m~t the
goals of the Watershed Management Measures (WMM).

Task 6: Conduct a pilot project 10 evaluate the use of a watershed monitoring
apprc~h.

q
.
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TABLE 9.7-3
MON Roles and Responsibilities and Schedule

&

1. Fund ~he Pro~sm’8 $ I.

2~ pm~pe~ ~n the pol~ ma S L S

3. Use P~IP fi~i~$s ~o msi~ in S S L

talON.2 Imnt,.m,mt and Evaluat~ the Progrm~’s Monitoring Plan

I. l~ort sod dm~’ibe findings L
~hrough the Program’s ~

2. Identify 8nd propos~ changes                          S       L
to tbe Plsa to improve its
effectiw-=~

ev.h_~f!on pls~.

BASMAA i~ o~der to share
infor~s~ tion.

5. Develop znd implzmznt $ $ L S
edditioosl monitoring ~
desired w -- the ~el, of

6. Conduct. pltm project to L

~-~mr~z approach.

L O.md Agmcy)
s (suppo~ Asmc~)

December 20, 19~i
MON
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Mechanisms to determine and tr~ck effectiveness of the PAA activities will be developed
implemented, where feasible, as pan of this element.

PAA A~I~IP.S ¯
PAA-I Munklpa] Corporation Yards

Task 1: Prepa~ Storm Water oollutico Prevention Plans (SWPPPz).
Task 2: Implanent SWPPPs.

PAA-~ Parks and Recreation

Task h BMPs/’or storage and application of fertilizers and pesticides.
Task 2: Implement equipment wash water BMPs.
Task 3: Implement maintenanc~ activities BMPs.
Task 4: Implement swimmin~ pool BIvlPs.

Task h Perform inlet maintenance.
Task 2: Perform line maintenance.
Task 3: Perform solid waste numagement.
Task 4: Perform debris basin maintenance.
Task ~: Research and incorporate structural r~trofits.

PAA-4 Streets and Ro~ds

Task h Perform street sweeping/cleaning.
Task 2. Implement practices to improve street sweeping effectiveness.
Task 3: Implement pavement washing BMP (sidewalks, plazas, parking lots,
Task 4: Implement saw cut slurry management BMPs.
Task ~: Implement paving BMPs.
Task 6: Inventory median irrigation and pesticide use practices and implement

appropriate BMPs.
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T~k 2: ~du~ ~ ~vmm~ of ~ ~y ~fions ~d

~on.

T~k 2: Condu~ ~ invenm~ of ~ ~y ~fions ~d m~n~ ~fi~.
~ T~k 3: Iden~fy ~I routine & un~ ~-sw~ter di~.

~ T~k 6: Implement ~e di~e ~ge~t pl~.
~ T~k 7: E~uate im~c~ of ong~g O&M activities ~m T~ 2.

~ T~k 9: Implement ~e O~ im~~ement p~.

T~k 2: Implement B~s m ~ ~llu~t l~ding from golf ~u~.
UT~k 3: Implement BMPs m ~ ~llu~t l~ding from ho~i~ sire.

T~k 4: Implement BMPs m ~ ~llu~t l~ding from public buildings, p~,

PAA-S Pon~, Founta~, & ~her ~b~ Water ~i~

T~k 1: Implement BMPs ~ ~ ~.

~7~4 9-17 December 20, 1994
PAA
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PAA R~les,
(~bUc

Activities&Tasks     ~ Regnrd I BASMAA [ Program I SubcommI CI~

PAA-I Mun~:ipal Corl~ra~n

l~evenfion Plans (~WPPPs)                                                 I 9 .L       Done      Done
(94-95)

PAA-2 Parks and Recreation

1. Implement BMPa for storage and L L L
application of fcrdlizen and 043 . OG OG
pesticides

2. Implement eqttlpmeat wash L L L
water BMPs 95-96 OG

-’-’- i~ 3. Implement maintenance activities L L. L
-- "~ BMPs OG 95-96

4. Implement swimming pools L L L
BMPs OG 0(3 OG

PAA-3 Storm Drain Sy~em Operation & Mainte~:e

1. Perform inlet maintenance L

2. Perform line maintenance
L L L

3. Perform solid waste management
L     I     L

4. Perform debris basin
management

5. Research and incorporate S S-/x~la/m L L Lstructural retrofit opportunities
TBC TBC TBC

R9T74.~I
L = L~ad Agency, S = Support Ag_enc}. OG = Ongoing. FY : V;scal 3’cat. "’-.’" = Nol Applicable. TBC = To Be Considered
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~o~_~)

L L L L L L L L L L L L -

L - L L L L L L L L L L -TBC TBC OG TBC TBC TBC 0(3 TBC ~ TBC TBC

1. - L L - L L k 1. L L L -

L L L - L L L L OG L L -

~ - L L - L L L L OG L 1. -

.... I .... ~ ~ - - - L
~ 95-96 OG OG
,

- - - ~ ..... L I - - N^ L
OG ! 95-96

_ _ _ i ..... L - - L L

~dered
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TABI;
PAA Roles, Respeus

Aciivlties&Tasks [[ RegBrd [ BASMAA I Program [ SulgommI
Cbi [ Cp¢

PAA-4 Streets and Roads 7
I. Perform street sweeping/cleaning L L L

2. Implement practices to improve S S-Maim L L L
street s~veeping effectiveness TI~ TI~ TI~

3. Implement i~vement washing S-Malta L, ¯ !_ L
BMPs (sidewalks, plazas, OG 95-96
parking lots, etc .)

4. Implement ttw c.~’siutry BMPs S-Maim L L L
U

5. Implement paving BMPl L L L 1
OG OG OG O

[~ 6. Implement median irrigation and L L L.
pesticide use BMP$ OG 95-96 OG

PAA-S Flood Control

activities in ND~ element New Dev

2. Conduct an inventory of all key ....
operations and maintenance
activities

3. Evaluate & implement                                               I ....

opportunities to reduce the use
o1" pesticides                                                        I

4. Evaluate & implement _ _ _ -
opportunities for sediment
management

5. Evaluate &. implement _ - _
opporlunities for vegetation
pro~ection & resloration

-9774 tbl                                                                                                                   q. ~.

= L~ad A~¢n¢)’. S = ,~upporl Agency, OG = Ongoing. FY = Fiscal V~ar. "--" = Hol Applicable, TBC = To Be Consldertd
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- ,.....:°’~ 66-~6 DO L6"96 96-g6 ~ L6"96
1 1 - - 1 1 1 - - 1 - - -

g6"L6 =oo(! 96-f6 96-S:6 =~K] L6-96
1 "l - - 1 1 1 - - 1 - - -

?

~ (16"06) (t,6-£6)
L6-96 =u°(I 96-~6 96"~6 auo(l O0 L6-96
1 1 - - 1 1 1 1 - 1 - -

L6-96 L6-96 96-~6 .:;6-f~6 L6-96
1 YN - - 1 1 1 - - 1 - - -

(~6-~0)
96-~;6 96-~6 96-~6 m=oo L6-%
I VN - - 1 1 1 - - 1 - - -

(~6"1,6) (~;6-I~6) (~6"t6)
=°°O %-~6 96-f6 :m°~3 ~ L6"96
1 - - - I 1 1 1 - 1 - - -

G;6-t6) (16-o6) (~6-[&) (~;6-t6) --

~j,

moa =ma 96-,6 96-~6 =~oa =ma 96-~6 z

~I I - - 1 1 1 1 - 1 - - -

A
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PAA-7 Public Facilities

1. Implement parking lot lkMl~ TBC L L

2. Manage golf~eu~ dit~ - L -
95-96

! 3. Manage hospital rite discharge= - -

4. Manage dlghar&es from ~ L L L

public buildings, plazat,
landscaping, e.4c.

PAA-8 Ponds, Fountains, & Other Public Water Bodies

| ~ )
2. Implement BMP$ to �olllr~ L

chlorine/pollutant discharges OG ~ ~_~

~ir

L = L~acl A~ncy. S = Support A~enCy. OG = On~oi,~. FV = F~al ¥~ar. "--’" = Hot Appllcahle. TBC = To I~ Considered
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PIP- PUBLIC INFORMATION AND PARTICIPATION

PIP GOALS AND OB~HV~

behaviors that ~dversely impact the w~ter quality of ~ ~nd the Bay ~nd (2) ~
the understanding and ¯ppreciation of.streams and the Bay. The second PIP goal may
eventually lead to a change in values by individuals and society as ¯ whole, Tl~se two ~
goals can be achieved through the implementation of the following PIP ~
activities: (I) gener~ ouU~ach, (2) mge.xed ouu~:h, O) educmional prugr~, sad (4)

PIP IMP~ATION

PIP activities are implemented ¯t 1he regional, Pro, ram-wide, and ~ommuniW-spe~Lfl¢
perminee) levels. Regional activities and lasks ~e implemented in cooperation with or
through the Bay Area Stormwater Management Agencies Azso~iation (BASMAA). Progr~n-
wide activities are implemented uniformly throughout the Santa Clara Valley by the Program
staff or contnctors. Community-specific activities ar~ implemen~xl by each �o-permitlec and
are reflective of the eha~cteristics of the co-permit~’s jufisdictkm.

There are three implementation strategies pr~-nted for the PIP Targeled Oulreach a~ivity in
order to accommodate the variation in �o-permittee characteristics. All �o-permittees must
select one of the Targeted Outreach strategies. Each �o-permil~e must provide ~
explanation of the qualifying conditions or erim’ia on which their strategy selection i~ based
in theh" individual work plans.

Each of the PIP Targeted Outreach activities defines ¯ 1i$1 of requh-ed tasks and the bases and
standards for evaluation. All co-permittees must provide an explanation for any of the rusks
within applicable activities that are proposed to be eliminated or modified, and the
co-permittees must also prepare a time schedule indicating the l~rget completion date for each
activity. De~iled information on the progress and ~u:cess of each individual task within ¯
PIP activity will be reported by each �o-permit~e in their det~ed work plans and/or
Program’s Annual Report. Regional and Program level activities will be ~l~oned by ~h¢
Program.                                              ,

COOP..DINh, TION AND INTEGRATION WITH ~ AL"FIVITI~

Because some PIP goals and objectives are directly related to and driven by other Program
elements, many specific needs and t~k~ will be identified within those other Progr~n                 [’~i .....
elements. The PIP Targeted Outreach needs will be def’med through other Program
elements, such as the IND, ICID or PAA elements. Specific products, outreach ~-~tegies,
distribution methods, and evaluation techniques will be defined to meet those identified needs
and developed at the Program level in close cooperation with the PIP Subcommittee and

Rg"r/4 9-22 D.e..-,b.r 20,
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members of tbe ori~ina~in~ Subcommit~e(s). Upon �ompl~ion of pmdt~s or matedais,
actual implemenution may be at the co-permiuee level, Program-wide, or ~.gional depond~$
~ the out’each stz-~te~y. Other PIP activities, ~uch as General Outreach snd Education, wi/l
be implemented at the Pmsram and regio!! levels and will be cx)nsidemd ¯ volun~’y
s~ivity for �o..permim~es’ oommunity ~x~tific ~

PIP EFFECTIVE~W~S EVALUATION

The Program’s strategy to determine effectiveness will be to ~valua~ specLfic PIP activities
w~ich are most suitable for evaluation, rather than to al~emp~ to evaluate PIP as a whole. To
the ex~.nt feasible, effec~veness measures will be defined at the lime of ~ produc~
development and ou~each su’ategy definition. The focus will be o~ messu~g actual
behavior and attitude changes rather than measuring the quan~i~ of the oimeac, h messages or

PIP-1 Develop a Program

This acdvip! will be conduc~J by the Program in close �oopemion with the PIP
Subcommittee, co-permit~ees, and BASMAA. Target completion date is luly I, 199S. The
objectives of the PIP strategy are to clearly state PIP goals based upon and consistent with
ovenll P~ogram goals and objectives, distinguish and coordinate activities to be implemented
at the regional versus Program-wide and co-permittee level, develop and implement ¯ PIP
effectiveness assessment su-ategy, establish well-defined �~teria for PIP priorities, establish
criteria which define the best level of PIP outreach method (region, Program, or local),
coordir~ate and integrate PIP with all other Program elements, identify marketing or n~’ket
research needs, and develop sound evaluation ~.hni�It~s.

Task I: Develop/Refine Program-wide PIP goals and objec~ves.
Task 2: Deterrrdne and prioritize Targeted Outmac~ needs based on PIP goals.
Ta~k 3: DeveJop a three level outreach strategy: re.gional, Progra~ ,ciP/.
Task 4: Develop PIP coordina~on and support plan.
Task S: Define nea~ term tasks within PIP activities and budget estimates.
Task 6: Develop a standaxd process for product development, outreach strategy, and

effectiveness measurement.

This activity will be conducted at the regional and Program levels. Co-pemdttees may add
~eneral outreach to their community-specie� activi~e$ on a voluntary basis. The objective of
I]~$ activity is to increase the general public awa~enes$ and appreciation of wa~" quarry
issues in streams and the Bay and the importance of protecting beneficial uses. Other goals
include establishing consistency with the Public Involvement and Education objectives of the
San Francisco Estuary

~’r;4 9-23 D~:ember 20, 1994
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Task I: Distribute existing materials.
Task 2: Participate in a BASMAA regional advertising �~mpalgn.
Task 3: Develop and distribute general information written matedais.
Task 4: Develop and broadcast ~eneral information audio
Task 5: Develop and broadcast gen~-a~ information video matm~l~.
Task 6: Develop martial and an ouu~ach strategy to ~uppon the WMM

"~,d$ activity will be conducted primarily at the Co-permit’,ee level, but will al~o b~
conducted at the Program and regional levels, as appropriate, rinsed upon overall Program
and PIP goals and outreach strategies. The objective of th~$ activity is to change
specific behaviors which are known to adversely impact water quality in ~arn$ and the Bay
or impact beneficial uses. This activity consists of three Co-permhten level implementation
stntegies. All co-permittee$ must select one of the sU-ategies and provide an explanation of
the qualifying conditions in their work plans and/or the Annual Report.

ST T Y I
Ouzli~vin~ (.~onditionz:

PdmzrHy residential communities-Umited commercial activity.

Task I: Develop outreach materials for residential educ~ono
Task 2: Implement residential outreach.
Task 3: Implement commercial outzeach, ~ determined by PAA, ~ and ICI~

element activities.
Task 4: Implement outreach to the development community~

element activities.
Task ~: Educate/t~n public cmployee.~.
Task 6; Modify outreach and educational effort~ as new mat~rialdinform~tion

become zvaJisble.

]~ _e~ortin~ and EValuation L’~rjterlz;

W~tten’outreach strategy and distribution plans. Annual summaz), of product~
developed/dis~buted and lnining activities. Annual revision of outreach plans.
Evaluation of r¢s’ponse zo identified needs by appropriate co-pennittee depanmenU or
subcommit~.

~..~’/’t4 9-24 l:~�¢mMr 20. 1994
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STRATEGY ~I

Ouali _fyint Conditiont:

Moderate amount of ~omme~’¢itl areas and some Ught industrial deve.topme~ in the
form of modern industritl parks.

Task 1: Develop outreach materiah for reddentitl edueufloa.
Task 2: Implement residential outreach.
Task 3: Implement ©ommercial/Ught industrial outagE, as detenaiaed by PAA,

IN’D, ICID and MET element activities.
Task 4: Implement outreach to the development mmmunity, as determined by IqDC

element activities.
Task 5: Educate/train public employees.
Task 6: Modify outreach and educational efforts as new materials/’mfolmatioa

become available.

R _e~ortin~ and Evaluation Crher~-:

Written outreach strategy and distribution plans. Annual summa~ of products
developed/distributed a~d training activities. ’ Annual revision of outreach plans.
Evaluation of response to identified needs by appropriate ~o-permittee department or
subc.ommiuee. AnaJysis of trends in observed FoUution problems.

STRATEGY $

Oua]ifyin_~ �:onditio~:

Older business districts and/or some relatively heavy inclustriaJ

Task 1: Develop outreach materiaJs for ~esiclential educafim.
Task 2: Implement residential outreach.
Task 3". Implement outreach commerciaJ/industria~ outreach, as determined by PAA,

IND, ICID and MET element activities.
Task 4: Implement outreach to facilities regulated by the State N’PDES General

IndustriaJ permit.

!
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V
PIP Roles, Rmpomil~fi~

(Public luformatlom m~d !~,

P~-3 Ta~ed Ou~, ~ 1

d~e~d by N~ ek~m                                                                                      ~
activities

5. ~uca~in publlc e~loy~

effo~ as ~w ~tc~ ~
infection ~o~ available

P~-3 Targeted Outr~ch, Stntny 2 ~

~

2. l~leme~ residential ~ch S-P~P - -

9.29
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- - - L - L - L L - - L -
OG OG OG OG OG

- - - L - L - L L - - L -
OG OG OG OG

- - - L - L - L L - - L -

- - - L - L - L L - - L -
94-95 94-95 95-96 95-96 OG

- - - L - L - L L - - L -
OG OG 95-96 OG O~
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9. Modify outreach and ~k~:alional
effo~.~ ~ ne~ ~
infonnatio~ ~ ~

P~ Edu~n ~

I. ~ve~ ~ ~m ~

2. ~vei~ ~ ~ ~                                   L
publk p~                                               ~

P~-5 ~ti~n P~n

I. C~e pi~ S~                                  L

04-95)

2. Sup~ titian ~                                       L
¯ r~gh i~le~ ~                                      ~
S~mkee~

re~ to �~n ~ of                                     ~
pollution p~le~

4.citi~enldentifY ~er ~es f~
pa~icipati~

L - L~ad Agency, S = Sup[~ Agency. OG = Ongoing, FY = Fiscal Year, °’-" = N~ Applicab|e, TBC ~ To Be Consklered
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Pmgrzm elemonts into t single area in the mmtal reporting process.

Task 1: Estimate and zssign Calu-m~s metal load reduction ~’bilities.
Task 2: Define real implemont short te~n copp~ reduction measures ~ quantify

Task 3: Develop implementation plan for long term �oppor geductlon measm~ and
str~egies pe~ MOU.

Task 4: Quantification & evaluation per MOU through annual s~potling process.
Task 5: Report e. effectiveness of various pilot pmjegts.
Task 6: Assess wogress tnd potential need for additional measures.

The purpose of this ae6vity is to meet the requirements of Pmvidon A in the December 1993
Cease and Desist Order which mclukes identification a~d implementation of mntml measures
for heavy metals. Chapter 4 contains ¯ method for determining the priorities of heavy metals

Task 1: Determine reductions of other me~als associated with copp~ control

Task 2: Develop and implement control measures for priority metals.

ItS4 9-33 I)*�¢mber 20. 1994
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WMM--WATERSHED MANAGEMENT ~

~ GOALS AND O~

uses of Santa Clara Valley greams and the South Bay. The key SWMP purpose is Io
facilitate this goal. Secondary goals include protecting surface and ~undwam’
water supplies, increasing community awareness and appreciation of the importm~e el’
watersheds and water resources, and mgaging the community in watershed ~ This
element also meets the requh’ements of Provision D of the December 1993 Cr.~se and Desist
Order, the watershed planning and classification measures of the March 1994 Cq:pm"
Reduction MOU, and the spirit of the San Francisco Estuary Project CCMP and the Coastal
Zone Act and Reauthorization Amendments. War=shed Management recognizes the
watershed specific goals, values, problems, and solutions.

WMM IMP~ATION

This Program element is ~oordinated and ma.,=ged at the Program level but specific activities
are implemented at the �o-permittee level. A phased approach to implementation is
proposed. Certain activities such as the development of watershed monitoring goals and
protocols are proposed to be implemented at the regional level through BASMAA and with
assistance from the San Francisco Estuary Institute. Other activities such as the development
of a pilot watershed management Plan will be initiated by the Program with SCVWD as the
lead agency, and expanded to a Program-wide effort as it matures. Cities and the county
play the key role in land use planning and implementation of New Development �~mtrol
measure~.

INTEGPATION AND COORDINATION WITH OTHER PROGRAM

Watershed Management is an approach to comprehensive pollutant reduction and natural
resource management which seeks to coordinate and integrate many goals, objectives, and
activities in such a way as to provide maximum ovenJl benefits at the minimum overall co~
to the community. Watershed Management embraces many specific activities of other
Program elements, especially those within the NDC element, and includes ¯ Program and
regional level approach to coordination and integration. The Watershed Managemmt
Measures also seek to meet the intent of the San Francisco Estuary Project, the Coastal Zone
Act and Reauthorization Amendments, and Regional Board staff guidance for new
deve!opment’(see Chapter ~.

Watershed management involves the effective coordination of many different aclivities in
order to achieve watershed specific goals and priorities. Thus, watershed management
effec~veness can be measured indirectJy through an evaluation of the success in coordination

19"r/4 9-35 l~.mb. 20, I~4
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purpose is established and wat~hed specific ~mls. problems, and solutions arz dzfined.

WM~I hnprove Institutions! ~ast~eut8                                             L

This activity emphasizes first establishing the specific goals and objectives for She ~
Program to under~ke in ¯ watershed management approach and then idmtify opportunities to
achieve these objectives tl~ough impro "ement o£ existin& or new institutional
In wnlrast to activity PM-2, the objectives of WMM-I m’e specific to watershed pmte~m.

Task 1: Define the Program’s goals and objectives of watershed managemont.
Task 2: Review CONCU1UPERC paper and identify opportunities.
Task 3: Develop new institutional arrangements (including goals).

WMM-2 Develop Watershed Monitoring Plan and Protocols

The purpose of this activity is to define ¯ uniform watershed monitoring framework for the
Bay Area. This activity will be can’ied out in mordination with BASMAA, the S~n                  "
Francisco Estua~ Institute, and the Regional Board.

Task 1: Define Goals and Objectives of’watershed monitoring.
Task 2: Establish monitoring sampling design, protocols, and data man~nent ~m~

plan.
Task 3: Define linkage to WMM-3, Watershed Classification.
Task 4: Initiate pilot watershed monitoring (se~ Vv’M~-4).                               ~m~

WMM.3 Implement W¯tersbed Citsdficatimt

The purpose of this activity is to meet commitments of the March 1994 Copper Reduction
lvIOU 8nd develop an approach to watershed classification that maximizes cost effectiveness
of pollutant reduction measures and protection of natural resources and beneficial uses.                   m,~

Task 1: Review CONCUR Watershed Classification paper.
Task 2: Identi~, opportunities to use CONCUR paper concepts.
Task 3: Define linkage to watershed monitoring (WMM-2). ’
Task 4~- Classify and prioritize warm’sheds.

WM3f.4 Develop ¯ PLlot Watershed Plan                                               ~’----~

The objective of this activity is to initiate watershed management through the development of
a pilot watershed plan. The results of the pilot effort will be used to direct other watershed
plasu~g activities to be implemented under WMM-5. While $CVWD will take the lead on

t.9"r74 9-36 ~m~r ~o, ~
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TABLE
WMM Roles, Respo~u’b

(Watershed Manage

WMM-I Improve Institutional Arrangements

obje.ctiv~s of ~tevd~d 95-96

2. Revi¢~ ~Olq~UR/PI~C ~ ¯ L
and identif~ oppo~uaiti~a 9~-96 ’

3. Develop ~ ~ L
(including goals) 96-97

WMM-2 Develop Watershed Monitoring Plan and Protocols "

I. Define goals and ~jcctiv~ of L $ -
watershed monitoring 95-96 _

~ ~
2. Establish moaitorlng sampFu~ L $

design, protocols, and ¢L~a 95-96
managemem plan

3. I~fin¢ linlmge to WMM-3, L
Watershed Classi fgatioa 96-97

4. Initiate pilot watershed mouitoriag L $
(see WMM-4) 96-97

WMM-3 Watershed C~t~sif’gation

1. R©vi¢~ CONCUR Wmersh~ L
Classifgation paper 95-96

2. klcraify oppot~aifics to use L
CONCUR paper ¢once4~ 95-96 I

3. Define linkage to watershed L
monitoring (WMM.2) 96-97 I

4. Classify and prioritiz¢ watersheds L
98-99
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ICID-.n.LICIT CONNECTION AND ILLEGAL DUMPING IDENTIFICATION AND
~ATiO~

ICID GOALS AND OB,~=CIIVF.$

Control measures under the ICID element have the goal of identifying and elindnafiag
permissible non-storm water discharges associa~d with either illegal dumping 4~ iJlicR
connections between sanitary/process water lines and stm’m drzins.

ICID I]VIPL~ATION

This program el-.ment is implemented at the co--nee level with Program support
provided in developing guidance and policies for permissible and non-permissible non-storm
water discharges and alternative disposal methods. These control measures include
inspections. Co-permRtees may enter into cooperative agreements with other �o-permitl~
or agencies (e.g., sanitation districts) to assist in inspa~ons. There are three sw4tegies
designed to accommodate differences in the co-penninee communiOy characteristics:.
co-permittees which ~re primarily residential Stntegy 1), co-permittees that have modera~.
amounts of commercial and light industry and reasonably new storm drain systems
(Strategy 2), and co-perrnittees which have a moderate amount of heavy industry or business
districts served by older storm drain systems. The stntegies are intended to bui/d on each
other, and therefore co-permitt~s which qualify for Stntegy 2 are required to implement
activities under Strategy 1. Implementation will take into account and build on past
accomplishments of the first permit period.

COORDINATION ~ OTHER PROGRAM ~                                      ~m~

PIP Element: For successful implementation of the illegal dumping/i]lici! connectio~                   ~m~
identification and elimination program element, coordination will be required with the PIP
program element which will provide focused outreach materials for educating target
audiences about specific non-permissible non-s~orm water discharges (e.g, pool/spa
discharges, restaurant practices).

IND Element: The illicit connection/illegal dumping program element will be integrated into
the industrial control program as inspection for storm water discharges as well as no~-storm
water disch~ges can be conducted simultaneously.

Regional Bo~d: This element should be coordinated with the Regional Board who issues
N’PDES waste discharge permits for cleanup operations that often discharge into storm
channels or storm drain systems.

R9774 9~JO December 20, 199.5
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,~ ~-]:A.-t-t VENF.SS EVALUATION

Mez~ur~ of effectiveness will be ~i]ored to reflect the conditions ~nd �ommmfi~
ch~ractexisfies of each co-permittee and will differ as described under each ~egy. Ovegall,
t~e evaluation of effectiveness will focus on the number of connections and dumping
incidents identified and eliminated each year for a given level of effort (e.g.,
identified per 100 inspections). Ide~ly, the succe~ of the program would be reflected
reduction of problems for a given level of effort ~th each succeeding year.

STRATEGY 1

Activities:

The primary causes of illegal discharges in residential communities stems from
homeowner misunderstanding of what materials are permitted to enter the storm drain
system: therefore key elements in the $tntegy are coordinating with PIP element
activities to conduct homeowner education through public outreach and responding to
citizen complaints. The technical basis for residential outreach is primarily the
Program’s list of permissible and non-permissible non-storm water discharges.
Co-permittees will review this list in the context of their jurisdiction and develop a list
of homeowner activities (e.g., illicit pool and spa connections, dumping of used motor
oil, mobile cleaner discharges) which are potentially the primary causes of non-
permissible non-storm water discharges. Ba~J on this list, the co-permitte~ will
develop and implement a focused outreach program coordinating with other agencies
(e.g., County Health) a~ appropriate. In addition to the.~ activities, illicit connection
identification activities are coordinated with public agency element activities.

Specific tasks to be accomplished will vary depending on the jurisdiction and previous
related effort~ of the f’u~t SW’MP. The following are recommended ta~l~ that may be
tailored and modified for each co-permitt~: .-.

ICID-I Res.ldentlal Illegal Discharge Eliminatiou

Task 1: Prioritiz~ non-storm water discl~’ges of concern (targe~ audienc~
identification).

Ta~k 2: Coordinate with PIP element activities to develop residential outr~ch
materials.

Task 3: Implement incident response plan and update as necessary.
T~k 4: Conduct illeg~l dur~ping/illicit connection insl~ctions/surveys in response to

citizen compl~nt~ and in coordination with PAA element

!
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TABLE 9.~                                                                                    ICID Roles, Resl)on.slbililles, ~d

(lUkit Cmmecuo~llle

ICI’D-! Residential Illegal Discharge Elimination (Strategy 11                                              -

I. Prioritlz© nonstonn w~ter L-IndlComm L L L L
discharges of concern (ta~et 95-96 OG 95-96 O~

audience identification) (92-931
9

2. Coordinate wilh PiP elemem L-PI/P, L L L L
to d~velop residential Ind/Comm OO OG OG

/
OG

outreach materials

3. Implement incidenl response L L L L
plan OG OG OG OG .~.-..-.

4. Conduct illegal dumplng/illlcit L L L L "
connection OG O~ OG
inspectlonrdsucvey$ ia
rcspons~ to cltlzcn �omplaims
and in coordination wilh PAA
cJeme.nt.                                                                                                                                                                    ~l~

ICID-2 Illegal Discharge Elimination for Commercial and Light Industrial Facilities (add for Strategies 2 and 3)    U

I. Priorhize inventory of L L L -
facilities developed in IHD Done Done Done
elemen! (94-95) (93-94)

2. Coordinate with PIP elemer,~ L-P[/P, L - L L - ~1~
to develop commercial/light Ind/Comm O~ OG
industrial outreach materials OG
and strategy

3. Establish syst.’m of receiving. L L
-[     Hrc.~ponding, and tracking 95-96 OG

rc.~pons¢ 1o citizen complaints .

4. Coordinate with o~her L-IndlComm L L L -
age n,:ics to develop 95-96 TBC OG Done
agreements I’or alternative (93-94)
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IND--INDUSTRIAL AND COMMERCIAL DISCHARGERS CONTROL PROGRAM
ELEMENT

~ GOALS AND O~

The goals and objectives of the industrial and commercial discha~ger’s program element is to
control storm w~t~ discharg~ associated with indusn’ial and commercial ,’s~vifi~ into
mur~cipal storm drain systems.

IND IMP~,,EMENTATION

This program element is implemented at the co-permitt~e level with Program s~plx~ in
developing BMP guidance and PIP materials that may be useful in educating target
audiences. Implementation strategies are developed for three land use conditions so that
co-permittees can select the most appropriate strategy for their community characteristics.

INTEGRATION AND COORDINATION WITH OTHER PROGRAM ELEMENTS

PIP Element: Various activities will require targeted commercial and industrial educational
materials (eg, BMP guidance) to be developed through the PIP program element.

ICID Element: Many activities in the IND program element can be cost-effectively
coordinated with the illicit connection and illegal dumping identification and elimination
program element. The Program has facilitated this coordination by creating a joint
subcommittee responsible for assisting in the implementation of both elements.

Regional Board: This element should be coordinated with the Regional Board which
regulates certain industries that are covered by the State General Industrial Permit.

Other Inspection Agencies: This element should be coordinated with HAZMAT, POTW
pretreatment, County Department of Health, and other agencies with inspection
responsibilities to minimize the number of inspections at a given facility and to provide more
cost effective programs.

IND EFFEffFIVEN~S EVALUATION

Effectiveness evaluation criteria will be tailored to co-permittee community characteristics.
Recommends! criteria include the number of problems identified and resolved relative to a
given level of effort (e.g., number of inspections) and the percentage of significant sources
inspected per year. Yearly progress would show a decrease in problems for a given level of
implementation.

~’r74 9-47 l)~cember 20, 1994
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STRATEGY 1

Ouali _fyin_~ ConditiO~:

Primarily residential communities with limited �ommm:ial o~ industrial ~

For jurisdictions in this category there are very fmv commercial areas and fikeJy to be
no indt,-.~’ial facifities. In this case, co-permittees will identify and inspect all
commercial facilities that handle pollutants of concern and may have exposure to storm
water, follow up with educational assistance a,’xl, if necessary, take enforcement action.
Co-permittees will aho assist facilities to comply with General Industrial permit, as

Recommended Tasks are.:

IND.1 Commercial/Industrial Inspection and ~ (Few Faclfitles)

Task 1: List all commercial/industrial facilities.
Task 2: Identify which facilities have exposure and m~ potential sources of

pollutants of concern.
Task 3: Conduct inspections and provide outreach.

R _e~ortin~ and Evaluation Criteri~l:

Report on number of facilities inspected, any problems or enforcement actions t~en
and their resolution.

STRATEGY 2

Oualif_vin~ Condifion.~:

Jurisdictions which contain moderate amount of commercial land use and/or fight
industrial development.

Jurisdictions in this category will focus source control efforts on specific commercial
facilities that are potential storm water pollutant sources (e.g., restaurants, gas stations,
automotive repair shops). A secondary focus will be to address U’eatment options for
sources common to various facilities (e.g., parking lots). Activities shall include
targete.d out.reach to these facilities using BMP guidance and PIP materials developed
by the Program and/or the local co-permitt~e. If the jurisdiction contains a sufficient

R9774 9-48 D~cember 20, 1994
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number of facLfities, a commercial/industrial dau base will be developed in order to
support inspection, enforcement, and reporting ~unctions. Facilitie~ may be ranked
terms of potential for exl)Omre and mater~ls handled usin~ Buidance contained in the
Program’s Source Idenfifica~on Report or other information. An in.t/on program
will be implemen:ed using co-petmiuee resources, Program resources, ~l/or other
agencies resources such as the sanita.,~ district, HAZMAT, or County Environmental
Hea/th. The inspection program results will be used to upda~ the data base and refine
the scope and nece~ty of coetinued inspections. The co-permittee will �onsider the
feasibifity of developing ¯ commercial awards program to recognize cooperating

Specific ta.~ks that the local agencies may tailor or modify for their �ommunity
gre:

IND-2 Commerclal/Light ladmtrial Inspections

Task 1: Identify and prioritize commercial and industrial source.
Task 2: Develop a commercial/industrial data base for tracking progress, reporting.
Task 3: Coordinate with PIP element activities to develop commercial/industrial

BMP guidance materials.
Task 4: Develop and implement inspector training program.
Task 5: Conduct inspeclions in cooperation with other agencies.
Task 6: Develop cooperative agreements with other agencies to coordinate

inspections.
Task 7: Evaluate feasibifity of commercial awards program.
Task 8: Deve/op parking Im BMPs and a control strategy based on Program/USEPA

pilot project.
Task 9: Implement Ixu’king lot control strategy.

R _e~ortin~ and Evaluation Crite~:-:

Number and comprehensiveness of inspections conducted and percentage of important
sources inspected per yeaz. lqumber of problems resolved. Year to year progress in
reducing problems ~nd the number of facilities which require inspections due to
compliance.

STRATEGY 3

Oua]ifyin~ Condifio~Pi-,

Jurisdictions which contain older business dis~cts and/or heavy industries.
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Monitoring data indicate tim ~e qu~ity of storm water runoff i~ poorer from
catchments which have significant industrial sources. For jurisdictions.in this ca/egory,
there is the need to assist indus~es to comply with the State’s General Industri~l
Permit and to a.~ist other industries (who axe not covered by the permit but con~itute
an important source of pollutants, e.g., auto repair) to comply with local ~q~irements.
If useful, enter into agreement with Regional Boanl on coordinating inspections,
reporting, and referrals of problems. Outreach should be conducted utilizing existing
BMP and PIP materials dcvelope~ (or in the process of being developed) by the
Prognm and by �o-permittees. An inspection program similar to that outlined in the
above strategy should be developed and implemented with additional �onsideration for
assisting industries with Oenenl Permit compliance, lurisdictions in this category may
also have industrial clean-up operations ongoing where treated groundwater is
discharged (under permit from the Regional Boanl) to the jurisdiction’s storm drain
system or local streams. In this case, the co-permittee should work with the Regional
Board and these businesses to ensure that storm water and non-storm water discharge
issues are addressed.

Additional specOqc t~ks beyond tho~e identified in Strategy 2 are:

I~D-3 Older Business Districts and Heavy Industrial Ares

Task I: Identify industries regulated by the State N’PDES Oeneral Industrial permit.
Task 2: Develop and implement outreach strategy and inspection plan to assist

regulated industries in complying with NPDES General Industrial permit
(non-compliance problems to be reported to the Regional Board).

Task 3: Coordinate with PIP element activities to develop outxcach materia]s to
assist permitted and non-permitted industries to comply with State and local
requirements, as applicable, and enforce compliance where necessary.

Task 4: Develop MOU w~th Regional Board to coordinate inspection and
enforcement activities for permitted facilities.

R _e~ortin~ and l~va]uation L’~’iter~:

Similar to Strategy 2 but with additional focus on industrial facilities and coordination
with the Regional Boan/.
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NDC--NEW DEVELOPMENT AND CONSTRIJCTION A~ CONTROL

NDC GOALS AND

Tim goal of new developm~t and �onstruction a~ivitie$ ~xm~roi m~asums is to ~ tbe
advexse effects on ufl)an runoff from new and redevelopmmt both during and after
construction. A~vifi~ contained .within ~Ls ~t ~ply to ~
public ageacy conslrucfion projects.

NDC IMP~ATION

will be put tow’~d inmgrating Program, CZARA and CClvip goals i~to project plann~g and
design, strengthening current project approval and inspection pmcodums, and evaluating
BMPs. Program support is provided in developing BMP mlection guidance and
modifications to CEQA language to incorporate smnn wa~r quality issues. Regional level
coordination is provided through the Program’s Imlicipation in rite BASMAA
Development Subcornmir~e.

INTEGRATION AND COORDINATION wrrH OTH]~ FROGRAM

PAA element: Planning, design and conslruc6on of public agency projects ~ be
conducted to comply with the NDC element. In addition, for consismncy of approach, long-
mrm maintenance issues related to the selection of post-coastmction storm
privam developments need to be coordinated with the PAA elenmnt.

PIP Element: The new development and �onslyu~on activities con~zol element ccordina~
with the PIP element to develop and up dam focused outreach ma~e.rials for contractors,
developers, engineers and municipal staff. These materials include general construction-
related manuals and BMP brochures for specific con~ ~

MEr element: The erosion control activities of @~ ~ew development and �onsm~ction
a~ivities control element may be effective metal control measures. F..rosion conU’ol a~ivities
will be anaiyz~ for load reduction potential as pan of the Program’s pilot mdimenmion
~udy.

WMM element: An outcome of the Coyom Creek pilo~ w~e.xshed management plan will be
development bf model watershed promotion policies and ordinances. These model policie~
will incorporate the provisions of the Regional Board’s ,~!~’Recommendan’onafor New and
Redeveloprrwm Comrolafor Storm Wwer Prograrna related to the firing, de.sign, and
construction of new development. Area-wide wawrshed management implementation will
foUow recommendations of the pilot watershed plan (see WMM-4 and WMM-5).

9-~3
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~ element: Hew and r~development proposais for reguinted indus~es ur~ to be advis~�!
o~ the need u~ ~omply wi~h ~e RegionaJ Bo~u’d’s NPDES Gene~ Induslr~ Storm
Di~ha~e Pe.rn~t ~ ~ of the project approval

i~ior~l Board: Tl~s element should be ooordinated with the Regionai Board who ~
consm~don projects distmbing five or morn a~s of land area through NPDES General
Construction A~iviti~ Storm Warn Dischaqe permits.

w=~ quality controls should be coordinated with th~ Santa ~ Valley Water District

NDC ~-~-J:~-r~S EVkLUATION

Effectiveness evaluation criteria will be based on implementation of the l~,~ional Board
l~eco~io~ fov N~ o~d Re.de~fop~ Co~vo~ fov Smvm Wm~v PmSmnu as
applicable to ~ach CO-l~rmitte~’s physical, econon~¢ and demographic �~nditions. Progress
would be indicated by improvements in pro~ect al~rova] and insl:~’tion IWocedure..5,
incorporation of permanent storm water BMPs into project designs, and by implementation
watershed protection polici~ ~d storm water maser plannin~ related to �~ntrollin~ storm

NDC-I l~nning l~x:edure~

Task l: Inte~ate l~m, ~ and CCMP loals into priva~ and publi~
projec~ planning ~d design.

Task 2: Revise projv~ approval procedures to incorporate rt, view for storm w~ter
quality

Task 3: Prepare and analyze developmem potential (available ~ile$, development
potential, General Plan projections).

Task 4: Incorporate storm water quality issues into Gene.r~l Plan policies, goals and
objectives.

Task 5: In~rporate storm water quality issues into environme~a] review
(CF.~^, NF..~A).

Task 6.:" Utilize model watershed management plan prepared in WMM element to
develop and/or revise pol~¢ies, ordinances and design crite~-ia.

Task 7: Investigate the use of n~w BMPs for public agency proj~.
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May 24, 199S
SURFACE WATERBODIE$

W~TERBODY HYDROLOGIC TRIBUTARY OF

(HSA)
Blanca Creek 403.42 Piru Creek (downstream of Pyramid Lake)Agua

Agua Dulce Canyon Creek 403.54 Soledad Canyon Creek
403.55 (HSA 403.55)

Alder Creek 403.32 Sespe Creek

Alder Creek 40523 Big Tujunga Canyon Creek (upstream of
Big Tujunga Reservoir)

Alhambra Wash 405.41 Whittier Narrows Flood Control Basin

Aliso Canyon Creek 403.55 Soledad Canyon Creek

Aliso Canyon Creek 405.21 Aliso Canyon Wash

Aliso Canyon Wash 4052.1 Los Angeles River (upstream of Sapulveda
Flood Control Basin)

Allison Gulch 405.43 San Gabriel River (upstream of San Gabriel
Reservoir)

Arcadia Wash 405.31 Rio Hondo (downstream of Santa Fe Flood
405.33 ConVol Basin)
405.41 (HSA 405.41)

Arroyo Calabasas 4052.1 Los Angeles River (upstream of SepulveclaCon, o, Basin)
Anoyo Conejo 403.~ Conejo Creek

403.68 (HSA 403,64)

Arroyo Las Posas 403.12 Calleguas Creek
403.62 (HSA 403.12)

Arroyo Santa Rosa 403.63 Conejo Creek
403.65 (HSA 40363)

Arrow,0 ,Seco                          ,,,
UDstream of Devils Gata Roservoh" 405.32 Devils Gata Reservoir

Downstream of D~il~ Gata Reservoir 405.15 Los Angeles RNer (dow~tn~am of ~ Flood
40531 Control Basin)

(HSA 405.15)

Arroyo Sequit 404.44 Pacific Ocean

Arroyo Simi 403.62 Arroyo Las Posas
403.67 (HSA 403.62)

Arundell Barranca 403.11 Ventura Marina
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WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

Ascot Reservoir 405.15 Distribution reservoir, rer~__~_ with tank
Ayers Creek

, 402.20 Lake Casitas
Ballona Creek 405.13 Ballona Creek Estuan/

405.15
Ballona Lagoon 40513 Ballona Creek
Bear Canyon Creek 403.32 Sespe Creek
Bear Creek 405.43 West Fork San Gabriel River (downstream

of Cogswell Reservoir)
Beardsley Wash 403.11 Revolon Slough

403.61 (HSA 403.11)
Beartrap Canyon Creek 403.42 Pyramid Lake
Bell Creek 40521 Los Angeles River (upstream of ,Sepulveda

Flood Control Basin)
Bell Canyon Creek 405.41 Big Dalton Canyon Creek
Bichota Canyon 405.43 North Fork San Gabriel River
Big Dalton Canyon Creek 405.41 Big Dalton Wash
Big Dalton Dam and Reservoir 405.41 Big Dalton Canyon Creek
Big Dalton Wash 405.41 San Gabriel River (downstream of Santa Fe

Flood Control Basin)
Big Santa Anita Reservoir 405.33 Santa Anita Wash
Big Sycamore Canyon Creek 404.47 Pacific Ocean

Big T_.~u_junga Canyon Creek

Up.s, tream of BigTujunga Reservoir 405.Z3 B~g Tujunga Rese~vok’

Downstream of BigTujunga Reservoir 405.23 Hansen Flood Control Basin

Big Tujunga Reservoir 405.23 Big Tujunga Canyon Creek (downstream of
Big Tujunga Reservoir)

Bobcat Canyon 405.43 West Fork San Gabriel River (upstream of
Cogswell Reservoir)

Bouton Lake 405.15
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WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)

Bouquet Canyon Creek

Upstream of Bouquet Reservoir 403.51 Bouquet Resenm#

Oownstream of BouQuet Reservoir 403.52 Santa Clara ~

Bouquet Reservoir 403.52 Bouquet Canyon

Bradbury Canyon Creek 405.41 Santa Fe Flood Control Basin

Browns Canyon Creek 405.21 Browns Canyon Wash

Browns Canyon Wash 405,21 Los Angeles River (upsVeam of Se~a
Flood Control Basin)

Buck Creek 403.42 Piru Creek (upstream of Pyramid Lake)

Bull Creek 405.21 SepuIveda Flood Control Basin

Burbank Wastem Channel 405.21 Los Angeles River (downstream of
Sepulveda Flood Control Basin)

Caballero Creek 405.21 Los Angetes River (upstream of SepuIveda
Flood Control Basin)

Calleguas Creek 403.11 Calleguas Creek Estuary
403.12 Mugu Lagoon

Canyon Streams - Palos Verdes 405.12 Coastal Streams - Palos Verdes

Canada de los Alamos 403.43 Pyramid ~=ke

CaRada La~a 4~.10 Ventura River

Cain Canyon Creek 4~.16 Banta Monica Bay

Castaic C~k

~tmam of Castaic ~ka 403.51 E~R F~bay
,, ,

Downstream of Cestaic L~ke 403.51 Castai¢ Lagoon

~)vmstream of Cesta~ ~-g~n ~.51 Santa Clam ~er

Cas~=ic ~ 403.51 Cas~ic Creek (downs~am of Casta~
Lagoon)

Castaic Lake 403.51 Castaic Creek (downs~m of C~
Lake)

Caffie Canyon Creek 405.43 San Gabnel RNer (upsVeam of San ~
Reservoir)

Cedar Creek 405.43 Soldier Creek

Centinela Creek Channel 405.13 Ballona Creek
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’WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)

Century Reservoir 404.21 Malibu Creek (downstream of Contmy
Reservoir)

Chatsworth Creek

Upstream of Lees Lake 405.21 ~ L~e

Downstream of Lees Lake 40521 BeE ~

Chatsworth Reservoir 405.21 Chatsworth Creek (upstream of Lees lake)

Chileno Canyon 40543 West Fork San Gabriel River (downstream
of Cogswell Reservoir)

Chismahoo Creek 402.20 Lake Casitas

Clear Creek 405,23 Big Tujunga Canyon Creek (downstream of
Big Tujunga Reservoir)

Coastal Streams - Palos Verdes 405.11 Santa Monica Bay

Cogswell Reservoir 405.43 West Fork San Gabriel River (downstream
of Cogswell Reservoir)

Coldbrook Creek 405.43 North Fork San Gabriel River

Cold Creek 404.21 Malibu Creek (downstream of Century
Reservoir)

Coldwater Canyon Creek 403.32 Saspe Creek

Coldwater Canyon Creek 405.43 Cattle Canyon Creek

Colorado Lagoon 405.12

Compton Creek 405,15 Los Angeles River (downstream of
Sepulveda Flood Control Basin)

Conejo Creek 403.12 Calleguas Creek
403.63 (HSA 403.12)

Corral Canyon Creek 404.31 santa Monica Bay

Cow Canyon Creek 405.43 Cattle Canyon Creek

Upstream of Lake Caseas 402.20 Lake Caaitas

Downstream of Lake Casitas 402 20 Ventura River

Coyote Creek 405.15 San Gabnel River (downstream of Whither
Narrows Flood Control Basin)

Crystal Lake 40543

Dark Canyon 405.32 An’oyo Seco Canyon
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WATERBODY HYDROLOGIC TI~BUTARY OF
SUBAREA

Dayton Canyon Creek 405.21 Chats,am~h Creek (downsln~am of Lees
Lake)

Deer Canyon Creek 404.46 Pac~c Ocean

Del Rey Lagoon 405.13

Devil Canyon Creek 403.41 Lalm P~

Devils Canyon Creek 405.43 Co~ Re~onmlr

DeviLs Gate Reservoir 405.31 A/my~
405.32

Dominguez Canyon Creek 403.41 Lake

D~minguez Channel 405.12 Dominguez Ct~mmd T’K~al Prism
(Los Angles

Drinkwater Reservoir 403,51 San Franc~quim Canyon Creek

Dry Canyon Creek 403.51 D~ Canyon Reservoir

Dry Canyon Creek 405.21 Arroyo

Dry Canyon Reservoir 403.51 DI~ ~ C.,mek

Dume Creek (Zuma Canyon Creek) 404.36 Dume Lagoon, Pacific Ocean

Dunsmore Canyon Creek 405.24 Vetdugo Wash

Eagle Rock Reservoir 405.25 Dis~butk:m re~e~r - covered

East Fork Alder Creek 403.32 Alder C.,mek

East Fork Arroyo Sequit 404.44 Anoyo Sequit

East Fork Coyote Creek 402.20 Coyote Cree~ (ul~tream of Lake Casitas)

East Fork Hall Canyon Creek 402.10 Hall Canyon Creek

East Fork Santa Anita Canyon Creek 405.33 Santa Anita Canyon Creek

Eaton Canyon Creek 405.31 Eaton Dam and Reservoir

Eaton Dam anc~ Reservoir 405.31 Eaton Wash

Eaton Wash 405.31 Rio Hondo (downstream of Santa Fe Flood
405.41 Control Basin)

(H,SA 405.41 )

Echo Lake 405.15

Edison Canal 403.11 Channe~ Islands Harbor

Elderberry Forebay 403.51 Castaic Lake
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~ WATERBODY HYDROLOGIC ’IRBUTARY OF V
- SUBAREA

(HSA)
0El Dorado Lakes- 405.15

Elizabeth Lake Canyon Creek 403.51 Castaic Lake T
Elysian Reservoir 405.15 Distribut~n maer~ - co~r ~

considered                                     -

El Prieto Canyon Creek 405.32 Arroyo Seco

Emerald Creek and Wash 405.53 Live Oak Wash

Encinal Canyon Creek 404.41 Pacific Ocean

Encino Reservoir 405.21 Distril:K,,tJon rt~enmir - not tributary

Escondido Canyon Creek 404.34 Santa Monica Bay

Fall Creek 405.23 Big Tujunga P..,anymt Creek (upsVearn of
Big Tujunga Re~afvoir)

Fish Canyon Creek 405.43 San Gabriel ~ (downstream of Morris
Reservoir)

Fish Fork 405.43 San Gabriel ~ (upsl~am of San Gabriel
Reservoir) U

~1~ FOX Creek 405.23 Big Tujunga Re~eNoir n
Franklin Canyon Reservoir (Lower) 405.14 Distribution reserv¢~ - covered

U
Frazier Creek 403.42 Pim C~k (~tmam of Pyramid Lake)

Garvey Reservoir 405.41 n
Gillibrand Canyon Creek 403.65 Tapo C~nyon Creek U

Gire~ Reservoir 405.21 Distfibu~ mse~o~ - ~ of ~rvk~

Gorman Creek 403.43 Caf~ada de los Atamos

Grand Canal 405.13 Ballona Lagoon

iHaines Canyon Creek 405.23 Big Tujunga Canyon Creek (downstream of
Big Tujunga Resen~oir)

Hall Canyon Creek 402.10 Pacific Ocean n
Halls Canyon Channel 40524 Verdugo Wash U
Hansen Flood Control Basin 405.23 Tujunga Wash

Hansen Lake 405,23 Hansen FI~ ~ ~sin

Harbor Lake (Machado Lake) 40512

’~1~ Hidden Valley Creek 404.26 Lake She~
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~ WATERBODY HYDROLOGIC TRIBUTARY OF
- SUBAREA

(HSA)

Hollywood Reservoir (Lower & Upper) 405.14 DisVibutiofl ~

Hopper Canyon Creek , 403,41 Santa Clara Ri~mr

Hot Springs Canyon Creek 403.32 Sespe Creek

Howard Creek 403.32 Sespe Creek

Iron Fork 405.43 San Gabriel River (u~ of San Gabriel
Reservoir)

Ivanhoe Reservoir 405.15 Silver Lake Resanmir

Javon Canyon 401.00 Pacific Ocean

Kagel Canyon Creek 405.23 Little Tujunga Cany~ Creek

Lachusa Canyon Creek 404,42 Pacific Ocean

La Jolla Canyon Creek 404.48 Pacific Ocean

Lake Bard (Wood Ranch Reservoir) 403.67 Arroyo Simi

Lake Casitas 402.20 Coyote Creek (do~tslream of Lake
Cesitas)

~1~ Lake Elizabeth 403.51 Munz Lake

Lake Eleanor 404.25 Potrero Valley Creek

Lake Eleanor Creek 404.25 Lake Eleanor

Lake Enchanto 404.24 Triunfo Creek (downstream of Lake
Enchanto)

Lake Hughes 403.51 Elizabeth Lake Canyon Crm~

Lake Piru 403.41 Piru Creek (downstream of Lake Piru)

Lake Sherwood 404.26 Potrero Valley Creek

Las Flores Canyon Creek 404.15 Santa Monica Bay

Las Virgenes Creek 404.21 Malibu Creek (downstream of Century
404.22 Reservoir)

Las Virgenes Reservoir (Westtake 404.25 Westlake Lake
Reservoir)

Latigo Canyon Creek 404.33 Santa Monica Bay

La Tuna Canyon Creek 405.21 Burbank Wester Dram

Lechier Canyon Creek 403.41 Lake Piru

,~)
Legg Lake 405 41 Whittier NarTows Flood Conlml Basin
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WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)

Less Lake 405.21 Chatswort~ Creek (downstream of Lees
Lake)

Limekiln Canyon Creek 405.21 Limekiln Canyon Wash

Limekiln Canyon Wash 405.21 Adiso Canyon Wash

Lincoln Park Lake 405.15

Lindero Creek 404.23 Medea Creek

Lion Canyon Creek 403.32 Sespe Creek

Lion Creek 402.20 San Antonio Creek
402.31 (HSA 402.20)

Little Bear Canyon Creek 405.32 Arroyo Seco

Liffie Dalton Canyon Creek 405.41 Big Dalton Wash and
Liffie Dalton Wash

Little Dalton VVash 405.41 Big Dalton Wash

Little Santa Anita Canyon Creek 405.33 Santa Anita Wash

Little Sycamore Canyon Creek 404.45 Pacific Ocean

Little Tujunga Canyon Creek 405.23 Hansen Flood Contxol Basin

Live Oak Creek 405.53 Live Oak Dam and Reservoir

Live Oak Dam and Reeervok" 405.53 Live Oak Creek

Live Oak Wash 405.52 Puddingstone Dam and Reservoir
405.53

Lockwood Creek 403.42 Piru Creek (upstream of Pyramid Lake)
403.44 (HSA 403.42)

Lopez Canyon Creek 405.21 Hansen Flood Control Basin
405.23 (HSA 405.23)

Los AJisos Canyon Creek 404.42 Pacific Ocean
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WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)

Los Angeles River

Upstre-m of SepuIved= Flood Control Basin 405.21

Downstream of Se~u~veda Flood Cont~ Basin 405.12 Los

40~.21

Los Angeles Reservoir 405.21 Distribution

Los Cerritos Channel 405.15 Los Cemtos Channel Estuary

Los Sauces Creek 401.00 Pac~c Ocean

Lost Canyon Creek 405.43 Norl~ Fork San Gabriel River

Maddock Canyon Creek 405.43 Santa Fe Flood ConVol Basin

Malibu Creek

Downstream of Malibou L~ke 404,21 Centu~

Downstream of Century Rasen~oir 404.21 Malibu Lagoon

Malibou Lake 404.24 Malibu Creek (downstream of Malibou
Lake)

Madranio Canyon 401.00 Pacific Ocean

Mandeville Canyon Creek 405.13 Santa Monica Canyon Channel

Marshall Creek and Wash 405.41 Puddingstone Reservoir
405.53

Matilija Creek 402.20 Matilija Reservoir

Matilija Reservoir 402.20 Ventura River

May Canyon Creek 405.22 Pacoima Wash

McCoy Canyon Creek 405.21 Arroyo Calabasas

McGrath Lake 403.11

Medea Creek 404.23 Malibu Lake
404.24 (HSA 404.24)

Middle Fork Alder Creek 405.23 Alder Creek

Middle Lake 405.23 Hansen Flood Controt Basin

Millard Canyon Creek 405.32 Arroyo Seco

Mill Creek 405.23 Big Tujunga Canyon Creek (upstream
Big Tujunga Reservoir)

Mint Canyon Creek 403.51 Santa Clara River
403.53 (HSA 403.51)

I
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WATERBODY HYDROLOGIC TRIBUTARY OF

Mirror Lake 402.20

Monrovia Canyon Creek 405.41 Sa~q~ Wash

Monteria Lake 405.21

Momingside Park Reservoir 405.15

Morns Reservoir 405.43 Sa~ Gabriel River (downst~’eam of Mor~
Reservoir)

Mugu Lagoon 403.11

Munz Lake 403.51 Lake Hughes

Murietta Canyon Creek 402.20 Ma’dlija Creek

Mutau Creek 403.42 Pi~ Creek (upstream of Pyramid Lake)

Mystic Canyon 405.41 Big Dalton Canyon Creek

North Fork Arroyo Conejo 403.64 .a~oyo Conejo

North Fork Matilija Creek 402_20 Ve~tura River

North Fork San Gabriel River 405.43 West Fork San Gabriel River (downstream
of Cogswell Reservoir)

North Fork Santa Anita Canyon Creek 405.33 Santa Anita Canyon Creek

Pacoima Canyon Creek 405.22 Pacoima Reservoir

Pacoima Reservoir 405.22 Pacoima Wash

Pacoima Wash 405.21 Tujunga Wash

Pacoima Wash (south branch) 405.21 Pacoima Reservoir

Padre Juan Canyon 401.00 Pacific Ocean

Pef~a Canyon Creek 40413 Santa Monica Bay

Pickens Canyon 405.24 Verdugo Wash

Piedra Blanca Creek 403.32 Sespe Creek

Piedra Gorda Canyon Creek 404.14 Santa Monica Bay

Pine Canyon Creek 403.32 Sespe Creek
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WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

Piru Creek

Upstream of Pyramid L=ke 403.42 Pymmkl Lake

.... __D~$tmam of Pyramid L~ke 403.42 Lake PVu

Downstream of Lake Piru 40341 Sm

Poplar Creek 403.32 Hot ~ Canyon Creek

Potrero John Creek 403.32 Sespe

Potrero Valley Creek 404.25 Wes~ke Lak~

Poverty Canyon 401.00 Los Sauces Creek

Prairie For~ 405.43 San Gab~l River (upstream of San Gabriel
Reserver)

Puddingstone Division Dam and 405.52 Puddingstom Wash
Reservoir

Puddingstone Wash 405.41 Wa~n~t Creek

Puente Creek 405.41 San Jose Creek

Puerco Canyon Creek 404.31 Santa Monica Bay

Pyramid Lake 403.42
403.43

Ramirez Canyon Creek 404.35 Santa Monica Bay
Redrock Creek 403.32 Tar Creek
Revees Creek 402.32 San Antonio Creek

Revolon Slough 403.61 Calleguas Creek
Rio Hondo

Downstream of Santa Fe Flood Control Basin 405.41
. ,, WttJttier

Downstream of W~itt=er Narrow~ Flood Control 405.15 Los Angeles Rw~r (downstream of Sepulveda Flood
Basin Control Basin)

Roberts Canyon Creek 405.43 San Gabriel River (downstream of Morns
Reservoir)

Rose Valley Creek 403.32 Howard Cre~
Rubio Canyon 405.31 Rio Hondo (downstream of Santa Fe Flood

Control Basra)
(HSA 405.41)

Rubio Wash 405.31 Rio Hondo (downsVeam of Santa Fe Flood
405.41 Control Basm)

(HSA 405.41)
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~l~ WATERBODY HYDROLOGIC I~IBUTARY OF
SUBAREA

(HSA)

Runkle Reservoir 403.67 An’oyo Simi
(Bard Reservoir)

Santa Monioa Canyo~ ChannelRustic Canyon Creek 40513

San Antonio Canyon Creek 481.23 San Antonio Resentoir

San Antonio Creek 402.20 Ventura River
402.32 (HSA 402.20)

San Antonio Dam and Reservoir 481.23

San Dimas Canyon Creek 405.44 San Dimas Dam and Reservoir

San Dimas Dam and Reservoir 40544 San Dimas Wash and Puddingstone Dam
and Reservoir

San Dim, as Wash 405.41 Walnut Creek Wagh
405.44

San Francisquito Canyon Creek 40351 Santa Clara River

San Gabriel Reservoir 405.43 San Gabriel River (downstream of San
Gabriel Reservoir)

~1~ San Gabriel River

_ _ Upstream.,°f San Gabriel, Reservoir 405.43 San Gabdel

Downstream of San G~b~el Res~voir 405.43 Mo,’h~ Reservoir

Downstmatn of Mon~ Relervmt 405.41 Santa Fe FImxl ~ Basin
i 40s.42

Downstream of Santa Fa Flood Control Basin 405.41 Whitt~r Narrow Rood Control

Dow~tmam of Whittier ~ Flood Contro~ 405.15 San Gab~el R~er ~Basin

San Jose Creek 405.41 San Gabriel River (downstream of Santa Fe
405.51 Flood Control Basin)

(HSA 405.41)
San Nicholas Canyon Creek 404.43 Pacific Ocean

Santa Aria Creek 402.20 Lake Casitas

Santa Anita Canyon Creek 405.33 Big Santa Anita Reservoir

Santa Anita Wash 405.33 Rio Hondo (downs~eam of Santa Fe Flood
405.41 Control Basin)

(HSA 405.41)
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~ WATERBODY HYDROLOGIC TR~UTARY OF
SUBAREA

(HSA)

Santa Clara River 403.11 Santa Clam Rkmr Eslumy
403.21
403.31
403.41
403.51

Santa Fe Flood Control Basin 405.41 Rio Hondo aml San ~ River

Ba~)
Santa Felicia Canyon Creek 403.41 Lake Piru

Santa Monica Canyon Channel 405.13 Santa Monk~ Bay

Santa Paula Creek 403.21 Santa Clam

Santa Ynez Canyon 405.13 ,Santa Monica Bay

Santa Ynez Lake (Reservoir) 405.13 Distribution msenmir -
considered

Sawpit Canyon Creek 405.41 Sawpit Dam and

Sawpit Dam and Reservoir 405.41 Sawpit Wash

~,~ Sawpit Wash 405.41 Rio Hondo (downMmam of Santa Fe Flood
Control Basin)

Schoolhouse Debris Basin 405.22

Sepuiveda Channel 405¯ 13 Ballona Creek

Sepulveda Flood Control Basin 405.21 Los Angeles Ri~er (domlstream of
Sepulveda Flood Contn:d Basin)

Sespe Creek 403.31 Santa Clara River
403.32 (HSA 403.31)

Shields Canyon 405.24 Verdugo Wash

Silver Lake Reservoir 405.15 Distribution msenmir

Sisar Creek 403.21 Santa Paula
403.22 (HSA 403.21 )

Shover Canyon 405.32 Halls Canyo~ Channel

Snowy Creek 403.42 Piru Creek (upstTeam of Pyramid Lake)

Reservoir 405.21 Distribution reservoir - coveredSolano

Soldier Creek 405.43 North Fork San Gabriel River

Soledad Canyon Creek 403.55 Santa Clara River
~1~ Solstice Canyon Creek 404.32 Santa Mon~_.,a Bay
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~1~ WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)

South Fork 405.43 Iron Fork

South Fork Piru Creek 403.42 Piru Creek (upsl/~am of Pyralltid Lake)

South Fork (Santa Clara River) 403.51 Santa Clara River

South Portal Canyon Creek 403.51 San FrancisquRo Callyo~ Creek

Spinks Canyon Creek 405.41 Santa Fe Flood Conlxol Basin

Stetson Canyon Creek 405.22 Pacoima Wash

Stone Canyon Reservoir (Lower) 405.13 Distribution reeent~

Sullivan Canyon Creek 405.13 Santa Monica Canyon Channel

Sunset Reservoir- N 405.31

Sunset Reservoir - S 405.31

Tar Creek 403.32 Sespe Creek

Tapo Canyon Creek 403.66 Arroyo Simi
403.67 (HSA 403.67)

~ j~ Tapo Canyon Creek 403.41 Santa Clara River

Thompson Creek 405,53 Thompson Wash

Thompson Creek Dam and Reservoir 405.53 Thompson Creek

Thompson Wash 405.52 San Joee Creek
405.53

Timber Creek 403.32 Sespe Creek

Toluca Lake 405.21

Topanga Canyon Creek 404.11 Toponga Lagoon

Trancas Canyon Creek 404.37 Pacific Ocean

Tnunfo Creek

Upstream of Lake Enchanto 404.24 lake Enchanto
404.:’5

Downstream of Lake Enchanto 404.24 Malibu Lake

Trout Creek 403.32 Sespe Creek

Tujunga Wash 405.21 Los Angeles River (downstream of
Sepulveda Flood Control Basin)

Tule Creek 403.32 Sespe Creek

¯ 1~    Tumbler Canyon 405,43 Cogswell Reservoir
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I1I~" WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)
Tuna Canyon Creek 404.12 Santa Monica Bay

Upper Big Tujunga Canyon Creek 405.23 Big Tujunga Canyon Creek (ultimata of
Big Tujunga Reservoir)

Upper Franklin Canyon Reservoir 405.14 Nature preserve - not part of dd~ water
syster.

Upper North Fork Matilija Creek 402.20 Matilija Creek

Upper Stone Canyon Reservoir 405.13 Stone Canyon Reservoir (Lowe¢)

Lower Van Norman Reservoir 405.21 Bull Creek

Van Tassel Canyon 405.43 San Gabriel River (downstream of Morns
Reservoir)

Various Canyon Streams - Santa Monica 405.13 (Santa Ynez Lake)
Vasquez Creek 405.23 Big Tujunga Canyon Creek (downstream of

Big Tujunga Reservoir)

Venice Canals 405.13 Grand Canal

Ventura River 402.10 Ventura River Estuan/
~ t 402.20

Verdugo Wash 405.21 Los Angeles River (downsl~eam of
Sepulveda Flood Control Basin)405.24
(HSA 405.21)

V~ncent Gulch 405.43 San Gabriel River (upstream of San Gabriel
Reservoir)

Walnut Creek Wash 405.41 San Gabriel River (downstream of Santa Fe
Flood Control Basin)

West Fork Alder Creek 405.23 Alder Creek

West Fork Bear Creek 405.43 Bear Creek

West Fork Coyote Creek 402.20 Coyote Creek (upstream of Lake Casitas)

West Fork Fox Creek 405.23 Fox Creek

Canyon 405.44 San Dimas Canyon CreekWest Fork San Dimas

West Fork San Gabriel River

Upstream of Cogswell Rese~vo=r 405.43

Downstream of Cogswell Reservoir 40543 San Gabriel ReseNoir

West Fork Santa Ana Creek 402.20 Santa Ana Creek

~ West Fork Sespe Creek 403.32 Sespe Creek

R0029588



WATERBODY HYDROLOGIC TRIBUTARY OF
SUBAREA

(HSA)

WestJake Lake 404.25 Triunfo Creek (upstream of Lake
Enchanto)

White Oak Canyon 405.23 Big Tujunga Reservoir

Whittier Narrows Flood Control Basin 40541 Rio Hondo and San Gabriel River
(downstream of Whittmr Nan’ows Flood
Control Basin)

W~ckiup Canyon 405.23 Big Tujunga Canyon Creek (upstream of
Big Tujunga Reservoir)

Willow Creek 402.20 Lake Casitas

Wilson Canyon Creek 405.22 Pacoima Wash

Winter Creek 405.33 Santa Anita Canyon Creek

Wolfskill Canyon 405.44 San Dimas Canyon Creek
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May 30, 1995
DEFINITIONS AND ACRONYMS

In order to clarify certain identifying terms commonly used by Regional Board
staff, we have put together a glossary of commonly used terms. All definitions
contained in Section 502 of the CWA shall apply to this permit and are
incorporated herein by reference. Unless otherwise specified in this permit,
additional definitions of words or phrases used in this permit are as follows:

"Best Management Practices" (’BMPs") means schedules of activities, prohibitions of prastices,
maintenance procedures, and other management practices to prevent or reduce the pollution of
waters of the United States. BMPs also include any program, technology, process, siting criteria,
operating method, measure, or device which controls, prevents, removes, or reduces pollution,
treatment requirements, operating procedures, and practices to control facility site runoff, spillage
or leaks, sludge or waste disposal, or drainage firom raw material storage.

"California Storm Water Best Management Practice Handbooks" means the technical manuals
prepared by the California State Storm Water Task Force of the American Public Works
Association (APWA) in coopertaion with the State of California for use by local governments
and industry that contain BMPs to prevent, control, or t~e.at pollution in storm water.

"Controls" means: See "Best Management Peaetie~".

"CWA" means Clean Water Act (formerly referred to as the Federal Water Pollution Control Act
or Federal Water Pollution Control Act Amendments of 1972) PUb.L. 92-500, as amended Pub.
L. 95-217, Pub. L. 95-576, Pub. L. (6-483 and Pub. L. 97-117, 33 U.S.C. 1251 et.seq.)

"Discharge" for the purpose of this permit, unless indicated otherwise, refers to discharges from
the Municipal Separate Storm Sewer System (MS4).

"Executive Officer" means the Executive Officer of the California Regional Water Quality
Control Board, Los Angeles Region, or an authorized representative.

"40 CFR" means Title 40 of the Code of Federal Regulations, which is the codification of the
general and permanent rules published in the Federal Register by the executive departments and
agencies of the federal government.

General Permit means a permit which covers multiple dischargers of a point source category
within a designated geographical area, in lieu of individual permits being issued to each
discharger.

"Hazardous Substance" for the purpose of this permit, unless indicated otherwise, refers to any
substance designated under 40 CFR part 116 pursuant to section 311 of the CWA.

............................ ~ ................ ~ .............. ~ : ~=’.:~’.:~ ..~ ~:~..!.-.~.~.
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"Illicit connection" mean$ an unpermitt~d �onv~yan~

"Illicit discharge" means any discharge to a municipal separate storm drainage system that is not
composed entirely of storm water except discharges pursuant to a NPDES permit md non-storm
water discharges identified by and in compliance with special conditions in the Pzrmittees’ non-
storm water discharge list only upon approval of the Executive

"Illicit Disposal" for the purpose of this permit, unless indicated otherwise, refers to any disposal
practices which occur without a permit and/or which violate the intent of the storm water
program and/or law.

"Illicit Dumping" same as abovz.

"Industrial Land Use" means land utilized in connection with manufacturing, processing, or raw
materials storage at facilities identified under 40 CFR 122.26(b)(14).

"Impacts" means any actual or potential negative affect or affects
indirectly by urban or storm water runoff, or any human-lnitigted activities.

"Landfill" means an area of land or an excavation in which wastes are placed for ponnanent
disposal, and which is not a land application unit, surface impoundment, injection well, or waste
pile.

"MEP" is an acronym for "Maximum Extent Practicable," the technology-based discharge
standard for Municipal Separate Storm Sewer Systems established by CWA §402(p).

"MS4" is an acronym for "municipal separate storm sewer system" and is used to refer to

system.MUnicipal Separate Storm Sewer Systems (e.g. "the Los Angeles MS4"). See storm drainage

"Municipal Separate Storm Sewer" see Storm drainage system.

"National Pollutant Discharge Elimination System" 0’8’DES) means the national program for
issuing, modifying, revoking, and reissuing, terminating, monitoring and enforcing permits, and
imposing and enforcing pretreatment requirements, under sections 307, 402, 318, and 405 of the
Federal Clean Water Act, for the discharge of pollutants to surface waters of the state from point
sources. These permits are referred to as NPDES permits a~d, in the State of California, are
administered by the S1ate Water Resources Control Board, and the nine Regional Water Qnali~!
Control Boards.

30 May 1995
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"Notice of Intent" (NOD for the purpose of this permit, unless indicated otherwise, means the
application for, or a request for coverage under the State of California issued Storm Water
Discharge Permit for Industrial Activity and/or the Storm Water Discharge Permit for
Construction Activity.

"Permittee" for the purpose of this permit, unless indicated otherwise, means an oim’ator of a
discharge from a municipal separate storm sewer which has participated as a co-applicant with
another permittee to attempt to meet the requirements of 40 CFR 122.26 and ~ permit, ~nd
which has coverage under this permit (NPDES Permit No. CA0061654).

"Point Source" means any discernible, confined, and discrete conveyance, including but not
limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock,
concentrated animal feeding operation, landfill leachate collection system, vessel or other floating
craft from which pollutants are or may be discharged.

"Regional Board" unless indicated otherwise, means Califonia Regional Water Quality Con~ol
Board, Los Angeles Region.                                                                ~ ....

"Sediment"                                                                                               -

"Significant Materials"

"Storm drainage system" means a conveyance, or system of conveyances (including roads with
drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels, or
storm drains): (i) owned or operated by a state, city, town, borough, county, parish, district,
association, or other public body (created by or pursuant to State Law) having jurisdiction over
disposal of wastes, storm water, or other wastes, including special districts under State Law such
as a sewer dis~ict, flood control district or drainage district, or similar entity, or a designated and
approved management agency under section 208 of the CWA that discharges to waters of the
United States.

(ii) designed or used for collecting or conveying storm water;

(iii) which is not a combined sewer; and

(iv) which is not part of a Publicly Owned Treatment Works (POTW) as defined at
40 CFR 122.2.

"Storm water," for the purpose of this permit, means rainfall and snow melt runoff. Does not .~----.
mean stored storm water.

30 May 1995
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"Stormwater Associated with Industrial Activity" means the discharge from any conveyance
which is used for collecting and conveying stormwater, which is dire,.-’tly related to
manufacturing, processing or raw materials storage areas at an industrial plant, and is required
to have an NPDES permit in accordance with 40 CFR 122.26.

"Storm Water Management Program" refers to a comprehensive program to manage the quality
of storm water discharged fi’om the municipal separate storm sewer system.

Storm Water Management Plan (SWMP). For the purposes of this permit, the Storm Water
Management Plan is consider~t a single document. A single document for each specific
Watershed Management Are~

"Storm Sewer", see storm dmimge system.

"SWMP" is an acronym for "Storm Water Management Plan."

"Urban runotT’, means any discharge of non-storm water(s) to the storm drainage system.

Waters of the State includes those waters as defined as "waters of the United States" in 40 CFR
Subpan 122.2 within the geographic boundaries of the State of California and "waters of the
state" as defined in the California Water Code Section ~ which includes lakes, rivers,
ponds, streams, inland waters, underground waters, salt waters and all other surface waters and
water courses within the jurisdiction of the State of California..

"Watershed Management Area~ means a geographic unit established by the Regional Board for
the purposes of planning, scheduling and synchronizing water quality assessments and
management activities.

30 May 1995
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MINUTES OF GENERAL NPDES CO-PERMITTEE MEETING

JULY 24, 1995 V
LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS

900 SOUTH FREMONT AVENUE

CONFERENCE ROOM A

PRESENT:

Jim Noyes, Los Angeles County Department of Public Works
Donald L. Wolfe (Chair), LACDPW
Gary Hildebrand, LACDPW
Frank Kuo, LACDPW z
Hossein Torabzadeh, LACDPW
Adll Abdulsamed, LACDPW
Matt Liao, LACDPW
Phoenix Wu, LACDPW
Flo Kobashigawa, LACDPW ~                                                                       .
Carmen Rios, LACDPW

CO.PERMITrEES PRESENT: ~’~

Alhambra, Rika Jain Downey, Stephen Yanez U

~
Agoura Hills, Elroy Kiepke Duarte, Steve Esbenshade

t ~ Agoura Hills, Dave Adams El Monte, Victor Mendez
Arcadia, Ramiro Gonzalez El Segundo, Ed Schroder U
Arcadia, Judy Chu Gardena, Steve Finton
Azusa, Nasser Abbaszadeh Glendora, Brad Miller

Baldwin Park, Arian Idwani Hawaiian Gardens, Dan Hell U
Bell, Mas Nagami Hawthorne, Charles Herbertson
Bellflower, Glen Heir Hawthorne, Maek Taweil
Bell Gardens, Bill Pagett Hermosa Beach, Amy Amirani
Beverly Hills, Ed Otsuka Hermosa Beach, Homayoun Behboodi
Beverly Hills, Jim Truran Hermosa Beach, John Hunter ~,~

Burbank, Ora Lampman Hermosa Beach, Shella Emdadi
Burbank, Chuck Gustafson Huntington Park, Wes Lind
Bradbury, Dan Hell Industry, John Kao

Caiabasas, Andrew Martinez Inglewood, Richard Kennon

Caltrans, gary Roller [rwindale, Luis Ramirez

Carson, John Wisz La Canada Flintridge, Kristi Kiman

Carson, Massoud Ghiam La Mirada, Brian McClure [’~
Carson, John J. Nan’is Long Beach, Ed Putz

Cerritos, Rod Posada Long Beach, Barbara Munoz
Claremont, Craig Bradshaw Los Angeles, Phil Richardson
Compton, John Hunter Los Angeles, Mike Kantor

illlllt Compton, Sheila Emdadi Los Angeles, Danilo T. Abalos

~ Cudahy, Mas Nagami Los Angeles, Rosalia Rojo
Culver City, Pam Keyes Manhattan Beach, Nell Miller
Downey, Robert Rugroden Maywood, Mas Nagami
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\loru’ovia. Elias Sa.vbih Santa Fe Springs. Sarina Morales
\lontere.v Park. Charles Bergson Sierra Eladre. John Hunter

Stock Sierra ~tadre. Sheiia Emdadi ~’~"~or~aik. Gerald
Palos Verdes Estates. Selena J. Robinson Signal Hill. John Hunter

Paramount. Bill Pa_~ett South El Monte. John Hunter
South El ~tonte. Sheila EmdadiParamount. Harry. Babbitt

Pi¢o ~vera, Steven Casteilanos South Gate. John Hunter

Pomona. Charles Slhler South Gate. Sheila Emdadi T
Rancho Palos Verdes. Mark Stowell Temple City, John Hunter

Redondo Beach, Desi Alvarez Temple City, Sheila Emdadi

Rolling [-~lls Estates. Sam Wise Torrance, ~’~chael ~tchey -

San Fernando, Jerry Wedding Vernon Mary P, mz

San Fernando, lVliriam Abad Vernon. Tom Kennedy -

San Manno. Debbie Bell West Hollywood, Sharon Perlstein
Santa Clarity, Don Williams Whittier, l~,y T~tir

Z

OTHERS PR~ENT:

CRWQCB, Catherine T.vrreil
CRWQCB, Carlos Urrunaga
CRWQCB, Dan Radul~scu
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Senator Tom Hayden’s OtTlce, Sandy Brown

R0029598



\~’eicome - 9:00 a.m.

Don L. Wolfe: Gooa ~lormntz. ~ .~ou,d like
There ~s slliJ ve~o~e c~ecKln2 in.
~o ~e c3n ~et as mucn do~e ~n~s mom~ ~ DOSS~OJe. ~V n~ ~S
Don WotI~ ~a I ~ Deou~’ D~or o~ WorKs. Cou~w of Los
~eies [ am one of ~he memoers o~lhe ~t ~e~m~mg T~..
Sin~e we ~e ~om~ To nave severm s~akers
~o ~ve you ~mn~own on our Dr~s an~ ~ we ~e doin~ [ ~ii
no~ ~ore you w~tn me repelmon

~ut~ve O~cer w~th the ~e~o~

~RW’QCB Penpective on Pemit Renew~ - Cathie T~

process, why we ~re doi~

these overheads I would ~ _=lad to ~ro~ them.

Just to let you know that the

Counw P~n~s. We ~e v~ ~ch c~ea
~th the Pe~nees to develo~
is that t~s is somme= that m~ts ~e~ s neeas. ~econ~y,
~hese actt~t~es wdi r~duce or eii~na{e~tams m the sto~=~
to the ~mum e~em practicable, and ~ t~rdty, tt is the tnt~t of
the ~emonai Board to ~ntm~ze the ~ on public and pn~te
resources. So we do want to come up ~th som~g
work tbr peo~te that ~s cost-e~tive
reducing pollutants to the sto~water

T~s is the schedule, the overall ~hedu~ fir the
and renewais [ am sure that this is ~ethin= t~t doe~ ~nd of
~ro~ide a cen~ ~ount of conta~s abo~ how t~ts started and when
~t st~ed ~ when we s~ tt endin= and ~t we are doin8 right now
~n the ~nch room back =n October of ]~ the ~onal Board did
~o~ent ~ on ~r~ pe~t appltcatton ~m the ~-Pe~tt~ that
was son o~" a t~rst ~ork tha~ ~e did in ~ct~on to your applicauon
~na. ;hen secon~ based on that ~e t~ recew~ at the end of
Decemoer the actuat pe~n appitcat~ to the Bo~o an~ then m
J~u~ ~e basically deeme~ that appi~c~n compile In F~m~,
:he Ke~on~ Bo~a ~ro~aed a r~ dran or" the pe~tt requtr~ts
IO [~e ~xe~u[~e 3ovtso~ commttlee and
touch dra~ ~e too~ the work that you ~d done a~ bastc~iy yew
70U~V DU[ H Into [he l~L~3~e Og’a ~er~ ~no ~hen =n ~larch ~e ha~
,~ur-r~rs~ meeting. Ine K~=~nai Boara ~ ~nh the E.~C the whole
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:or your comments on those tour cnagters tooav..~econa an.." other
:ornments ~ou rna~ nave ~tn reso~z to the remalnm~ ~n~o~ers. a~
:~ me ~av ~z .,~u ~on t ~ave some oz~ne matena~ ana ~our ~oo~n~
:br mine orthe mazen= now i x~il lay =t on County ngnt now tbr v~
:o coma~. ~t ~)il e~mer De ~a~" Hildebrano or Don mrecuv, er
Kuo ano t~ev ~~it ~et ~ou so~ ~n~o~auon so ~na~ you Can ~nd us
~ome commems ~ sene them ~he co~ems no~ us. ~he County s
~ooro~nator. %ou s~oolo seno t~ I~e tom,enid. Dot t~ey s.no~d

.have ~hose comments no later than Au~st I That eoes ~t
a~m~ om ofvour o~ce Au~st 1. ~e~ng ~t tot~ County Au~
i I ~ersonaiiv feel that we gave come a Iona way. We stdl ~ a
;on~ ~v to ao~ .~g~ ~ M~ mm~on~ on~ ~i~. ~or ~s 0f
the%nviron~entat co~unmes. ~ I don t tm~ ~s ~c. ~s
the tegai aumonw we have in e~R it. i ~ow ~ in
have geverai s~tions of the C~e t~ re, iv m~ us ~ t~ I~
authon~ that we need to control )~ ~ut e~e~z ~t
a mat~ek of ha~n~ to combine tho~ in one se~son ot t~ L~ ~
that’s somez~na ~e can ad~mst~uvetv do. I’m iust g0inE to I~ve

~ ~ ~ob oft~V, som~ ~d-h~ n~ot~a~on~. ~ ~or ~
ff~m th~ Co-Pe~n~ s p~rs~ ~d ~1 ot us ~ tm~ ~s ~o ~
sure ~hat t~s pro~ m~ag~ ~ w~ll ~ ~ ~ ~ ~ ~

~mb~ Bu~ ~e ~v ~. ~e lust ~ave $23 ~on to
the school dismct. But ~e ~iii g~ there, beli~e ~. t~ ~v t~
Counsel is sp~n~ing mon~. I ~t you to ~ow that i t~ t~

im~ ~m tho~ ~o ~~ ~ control ~o.
m~agement p~ces. WRh t~ 1 ~ mm ~t oacg to

~n L. Woffe: ~~ O~y, ~.~ g~ ~ into ~e ~ of w~_~
h~e for, ~d t~t is to li~ to ~ur co~ts, ~ ~
interests We would like for t~ of you who ~e going to ~
please sp~k into the ~crophone. Pl~ ~ve your ~e ~ ~
az~liatson, we are recordinR thee co~ents ~d we ~11 ~ up a
dra~ ~ranscnpts ~d it ts i~pon~t to ~ow who is spe~ng. We
would like for you to [i~t your co~ents to 5 minutes ~d t~ ~
~ ~low 2 ~ut~ ~er t~t tbr ~y questions the panel ~p ~ ~
have of you..~er eye,body h~ had a chance to s~ a we s~
have t~me to speak. ~e will in~te you back up to fimsh your
comments or rebume, or additional ~houghts that you mav have
dunn~ the course or’the mom,n~ We ais~,n’~te YOU ’o exp’nd °n
your ~o~ents m writing, send ~hem to our De¢aRmem ~owe =k
~ou to have those in by-August 1. it is impoRant that we put
~ on you ~ we ~e in the ~ddle of negotiations ~d we
want your thoughts on where we are going and how we ~e g~ing
there.

~e fig ~n I would ~e to come tb~ard is Mr Charl~ B~
Ci~ of Monterey Park. He has ~ a~ouncement to make ~d ~
perhaps ~me co~ents.

Comments on DraR Pemit - Mode~tor. Don Wolfe

Charles Bergson - City of Monter~

Its a =enerallv an announcement t~r the Ioca~ crees t~r the XVest S~
~b~ei V~leg, Xtv boss. =s D=rector of Public Works and spoke
other D~rectors and they would like to =et to=e=her a meeting of the
iocai crees an~ mat meeun= =s th~s g£ednegeav, at 2 O0 p m. at
Monterey Park City Hail ~enerallv we are =om= to d=scuss wh~e
~ve~.ooev ~s at ano x~nat our oians are 1br 1~e n~xt ~’ear or so We
thOUght that ~zx~e all =¢t m one room kind otlav ~ere are local city
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¯ .~e could coilect zf~hev come out w~ti~ some _=ooo ideas..Mso, our
:~resentatl\e from me NR, DC w,i be =n atremmnce to not necessarily
~.=lJ us ~,~,nat tO ,.20 C~Llt ~;Ke helD us ~Ot1~ tO ~.~,11~| tnev ;~’e lOOlGIn~

So mat s Weones~av..’.,:0 at Momerev’Pad¢. (~itv H~I. l’ve leti ~ome
.+t me uraft a~,enoa up here. zf you want to _rove me a call. to lust
confirm xour attenoance. Its open to any iocal ,:~tv. ~zeneraih’ I’ve
contacted most ~Aest San Gabriel Valley (’i’ues. ~" l"ve-m~ss~ bne. l
am sorry, t~ut I ~,.as ~ust t~’~ng to met to since some local crees were
!~qniz to work totzemer i contactea~tos~ ofd=e local oees. out anyone
in SaWn Gabnei V~llev or iocm ¢=ty ~s wetcome ~0 =~’teea

Don L. Wolfe: Thank you. next we would like to hear fi-ma Chud~ Gus~t?~n. Cit’v
of Burbank. Chuck. he wtil be z’ollowed by. ~ ihs=r~em. City. 6f
West Holi.vwood.

Chuck Gusta.fson: i ~ess the rrucrophone is on akeady. ~nd by. rise pretis’ence ted
remarks and sawn~z that I am trvta= to s~v es~:dv oe line ~,i-,h whzt
my boss ~ Lam~man lust had to-saw and still pr~et the ideas that

"h~ve been brought to us. as the l~s A~. S=t Gtbnei joint
subcomrmttee for stormwater permit policy., both of our wllershed
commmees selected several of ~he raembers of e~h w~e~hed
mana=ement cornnuttee to form a subcomm~ee =ad zttempt to
commie and put together the imerest of the two w’=ershed
management comnmtees and r..e~uondin~_ to the concerns that we
could see in the development of this perrrm =ad I think we ~
belaoored everyone wlth our su_~gesuon and offering of our Fresno
.type pemut and we son of decided that we ~ not pester .stWoae with
that approach any Ion,zer, but we really qRm=:iate the g~e= ~
that have been ma~le bv’~he Executive Advis~v Com~nee ~d there
negotiating team in r~ducing the speci~citv o~" rn~v of the elements
that are included m the pemut ~ wh~ we ori!~Jy saw in the
]~/~h~ou Permit that was submitted m =11 of’us e~dy oe in this
We still think though that there ~re some =,e=s of specificit’v in the
exmimz revised chapters that really bdon= in a storinwzter
management plan we understand that "the County is undertaking to
lure consultants to prepm’e stumpy=re=" mana_eement plan or wztershed
manaizement plan that would be a countv-~:ie ~zeneral guideline for
all th~ types of B1V[Ps that would be ~plwop~ate to apply in the
commuruues and I think manv. of the items a~d mznv of our ~cerns
that have been addressed to us our specifics that re~. belong in the
stormwater management plan ! maess we m our process son of
avolaed tbllowm= the stanaard EPA-gu=delme program of developm=
storrnwater management plan and then havm~_ =t permn. In this case.
we are attempting to write a pernut and then develop a stormwater
management plan. and we would hope to allow that storn~v~ter
management plan sufficient flex=bilitv to be developed with the input
fi’om ail the communmes and let theconsuttam do some of the work
that all of you are so arimirablv attempttn.g to accomplish now fi’om
much of all the other chores that you have to do. We think that this
p.resent Permit shouid really, cieart;v establish a pro.m-~n rnan,~_ement
runct=ons, because ~ts that prom’am mana=ement functions that will
allow the stormwater mana=en~ent plan t~ he developed and would
allow ~n~ut from all the co~nmunmes We think it should be very
~oec~fic =n ~zoa,s ana ot~ect~ves The ~ater quality problems that w~
,~o have. In= po=lutants that are pnmar’~, concern m those ~reas that
~nouid ~e ~eait ~=n to ~eal ~tth those pollutants We feel that the
Perm=t Should conta=n. =nstea~ or the many paragraphs or"
reclu~rements. ~t shouid have an outline t’or stormwater mana=ement
?lans An c~utl=ne otaJl the BM.Ps that snouid be included, hut-should
~e aeve~opeo =n tnea oeta=i as ~art or the storrnwater mana=zement
~lan_ ano we zeet that the PermIt should have a ~erv spec=fic s~t’~.dule
’,or ceveloDment o~ t~at stormwater managementplan So once
a~provec~ ano aoobteo ~v me Boarct anc~ :ul the par.es that are
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:n\’oivea m tins orocess that ~t \s~il become ;m ~ l~n of the

I ~h~nk ~nat ~e otner ~nma~’ ~ssue
,-tour memoers ~n oo~n ~vatersneQ ~~ co~ Is a type

over~l oro~s ~o e~u~ta6tv as~s cosl to ~l ~ ~ ~ to ail
:he ~no~Q~s zna~ ~e oe~nB ~n~l~ ~’ lras ~ We We many
,,iner comments on each Dara~r~ in e~ ~ oi ~ four
cnaoters thai ~e rece~veo anQ ai~ we re~ i ~ a ~i~ bit
w~t~ the Duolic m~o~at~on ano

ceRa~v We in our ~o~n subc~
etTons ihaI are on~oin~ ~d nol
appreci~e ha~n~ t~e c~anc{

Don L. Woffe: Thanks a lot Chuc~ I don’t
incon~szence with what we up

and I am also spea~ng on beef of Sm

r~e~v~ I~ wee~..~ [ would ~e
all oi our Sama Momca Bay cm~ h~ ~ ~ ~ ~
concerns ~d basscallv the S~n~

one ~fore b~au~ we w~e ~a~
was a lot of ~sumpuo~ made
new pe~it do~ no~ ~e

pe~t that are re~erenced

to acttv are not le~ ~n an arena t~t c~ ~ ~ to ~i~ for
administration of our progr~s We
additional i~ormation as ~ar as the e~ ~ ~ ~tive

~tten ~temtzauon of some of ~ ~g~ ~ ~ going to
line by Ene dental but over~ we
on the EAC understand were thee ~ to ~ ~ Co-
Pe~ttees, and then aiso what
~ b~n a leader we dont warn to
ca~ more tiabiliw just becau~
ac~i~’e ~n the orogram than ~v o( the
represemm~ We ~re atso
r~ew process ~n the pe~it ~his would ~a ~~ (or the
tocal a~enc~es to be m comac~ ~th ~ ~ ~ m should
there b~ a deficiency ~n our pro~s
b~t’u~ tha~ we have ~ ad~e pr~
m~er m~ ~d con~r work up miutiom ~e~ ~ m the Bo~d
have ~he Bo~d rove us co~ems
those pro~ams ~ener ~ther ~nan
~n and c~c~z~ne us we really n~o ~o ~ ~e t~e care ot’our~iv~
¯ hroueh an ao~n~strat~ve ~rocess The ~’ ~o~’ o(E[ Se~ndo
n~ Qr~e~ some recommenfle~ lan~u~ anti i ~l~l ~l~e ~hat 1o you.
we or" the Santa 31omca Bay ~Va~ersn~
~nd ~e tn~nk ~ sounds ~oo~ There m~em be ~ ~hmes to ch~e

~ ~nus. bu~ t~e ~eneral process ~s %n~ ~e ~ ~o bnn~ tb~ard
.~nQ m~e sure n ~s ~ oz~he ne~ Permit ~s ~ ~ ~ BN~s. when

!
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had more reformatIon ai~out \~eil there Is more wort; to come on the
B.MPS .-kna one oithe throes that Mar~ ~oid br~ u~ ~ Ina[
.re ~ant to make ~ure that the B~s are ~dr~~li~t$ that
actuadv are oz concern We oonI wan~ to
because mev ~e easy ~o 0o. we ~t m ao t~ B~s m a ~ ~hat
acm~v aaOress ~ne ~roole~ men we can =o
Therefore. me S~a Momca Bay Wat~sh~
~n tooKmg at some son of s~ua~’ to cna~e~
zoncem ~a then look a[ those ~oilut~ts ~ ~w ~ ~ ~ work
to mana=e our pro=rams, mana=e ~r Ifld~
busmess~ We re~ wmt to mo~ ~d
eve~av eise ~s aom=. We warn to make ~ ~ ~ ~e ~n~
aria thatthev are re~iy ~ effecuve pr~. ~ ~ ~t to
make sure m ~he various sections o~t~
pr~nt~ there were a lot of ~0i~ ~ m I ~ it ~ys
the Pe~mee s~ll develop at~ ~e~m.
t~t I~ ~eotli~ A~Iso~ L’ommlttee ~
L’ommulee ~outd crea~e pro~ ~
commtt to tmotementatt~. We w~ ~k~ to
t~ou~out the’Pe~c ~ t~ th~ ~’t ~ ~ ~ we
are w~ting for someone el~ to hdp us ~
maybe we should have been in~g t~ ~ ~. We
~ld ~e to m~e rare t~ = ~ of~ ~ ~ ~ ~pii~
that we son of proofread t~ough ~ch ~ m ~e ~ ~t the
expectatzons and where the pro~s ~ g~ to ~ ~ or
~mplementea follow a conszstent pa~em. Ova. [
Execuuve Ad~ Co~ ~ ~ ~ a ~ ~ j~ m
gemng t~s Pe~t offand on i~ way. ~ ~ ~ Bay
Watershed Cities have a real strong int~ m
wo~ for us. I ~11 rove you our ~o~ ~ ~v~ ~ to m~
I== on or ~ qumt~ i wo~d ~ ~
~ o~ =~m h~ w~ ~y ~ ~ ~

Don L. Wolfe: Thank you Sh~on. The n~ ~ ~
M~a~ B=~.

Nell ~iler - M~an~ B~ch

I have had an oppo~mw to a~d a ~ of ~r ~otiation
~ssions ~ ~ obeyer, and I c~ v~ch for ~ up ~e ~ to
how muc~ We and take is ta~ng place. ~
effort re~lv scratcmng through each one oft~ ~.. ~ S~ons
prevtous co~ems almost n=ht do~ ~ li~. ~y in the
aa~st~twe process for em~c~t or r~ or foll~ up of the
plan ~ ts yew s~lar to what we use in our ~ ~ ~ do s~ a
~iolat~on We =energy notl~’ the ~olator o~a ~e. flit does no[
slop there, w~cail them m iora co~er~ce m ~ ~ ~ be done
l a( the C i~v Attorneys levei) ~o miti=ate ~he ~o1=~ ~her its a
wash Oown or some son oi disch~e ~olation. We t~ ~k for a
co~ment t?om [he pe~etrator to~h~ee
,t enos [ t~ tha[ s ~met~ng (ha~ wor~v~ ~1 a~ ~ld work
,n this process The mher ~en~al co~[ is ~.~roach of
deveto~m= the sto~wat¢r mana=ement plan. ~ =t =s a =ener~
pi~ Oevel~pea by ~hls ~o~v ana ~hen specified for t~i~1~ ~lties
a ~ood one [ think (na~ s ~here the e~ons s~ld
recommenO as r~r as t~llow uo ~n annual repomng ,s an ~re~a~ed
me(boa, once ~n¢ plan =s a~proved, that the each o]’~ that are
reOu~reO ~o re,on there =s to De an a~brewat~ way [a ~ist) ~o
~how =nat ~v¢ are ~n comm~ance, ano if ~e are ~t then ~ve expand
~at [he reasons are ~netner t( is bud~eta~’ ~r so~ politicaJ
s~mbiin~ ~JocK in our pamcu=ar commun,(~ I ~~
~o,u~nous ~u~ reDo~m= ~t our ~tan. ~et~l
’.~e oe~ml~lv a~e¢ ~o ~un~ =he ~=fics of
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~t’the old Perm~ Some orthose reamreme~ts raven t come ~e vet
:br Phases il ~na Ill. ~na mat n~
J~nce~ea ~v. mere ~e so~ ~s
move ~nto me new Pe~n. +omomv wrote
some cm~ t~t Droo~Jv ~ve no~
~e3rs or pernaps not Ve~nm m compi~ce.
set a c~ Oill o+’health an~ an
into comou~ce in the le=+ aut~tv
~e ~o~n~ to be tne mlmm~m B%~s. and
~I~K ~a e~l=er, me env=ronm~m =rou~ =~ ~= = ~
~ve have a propos~ list ofwh= ~ ~ ~ ~ ~ l m
sure when eye,one looks at

~o into ~mmum reqmremen~
~J~ that =t is a key tha~ ~hev
t~om mznv ctue~ eom ~ C~.
requirements should be in
sto~water ordinance. [ t~

~h~t refl~ts ~I of your I~
ordi~nce the ordi~ ~

coll~ m one p[~. ~ 1 I~
all over t~e place and in t~s

co~ m m ord~ or m
where ~ha~ ~vs t~s ~s ~r I~ ~.
section this is~lher ~ ~
bzsicz~y ~d t~t EAC ~ ~pz

aboul some of~he d~l ~ m
and a~am we :~I tha~ ~ ~Id

m the ~mdance document m
this p:oFram ~d t~s its ~ponmt Io ~ m
comments on that pro~ ~
~ture and its ~mpon~t for
assume for me di~erem ~i~i~
~mplemem the pro~r~ ~
commumtv but presu~Iy

I ~ not sure ~he l~uaee ~endv ~ ~ o~ ~ ~ is
adop~ t~t the mdi~d~ ~~ ~v
the prosr~m. [ zssume t~s ~ int~. ~ l~ cig~ ~ to
a~u~iv comDiy ~th the pro~ that’s ~o~
that would be ~ =mpo~= ~ to
:acitities. [ am t~n8 ~o squ~ m
ume. but we wdi put these m
this sect=on h~s Deen w~kend ~om
t~s ~s z ve~ comrovers~ issue
tbr =t ~d ~n= well thaws the
~e )oh ma the~emon~ Bo~a
From our persD~;ves we don
to be aone ~a thats a re~Iv a
t~s pe~t a =or of the mea~ w~eailv t~ ~t ot’=t ~ o~ o~the
~e~ (or ex~le =s m a ins~on ~ t~t =s the ~[ d~ ~.
the t~cdnies that ~e =aem=d~
~)nce e~e~ ~e ~e~s tR3I ~ ~eR infrequently, a~ it ~ms to ~ =s to
the extent ~ou =aem=~’. the c=tv
~utomo[=ve re=area ~h~d=t~es or
~to~ater Pe~[ ~here snou=d be more
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~ once every year T~e otner area mat we saw lac~In_2 In thls
,~st to nmru,tmt some orthe ~ev mm~s Is m me ee~e~o~mem
~atao~e. mere ~s no r~ulre~ t~ ~ mumct~tttes fir~ out
:~cmttes are suotect to me State i~stnat Sto~wat~ P~tt.
¯ .~e ve veen veto su~nseo m tat~m ~tth t~e crees ~ x~ath
Counw mat tn~e re.iv ts not tins ~ or’ datao~e W~ we t~ to
the mmc~O~ttes, t~t we ~t v~ to ms~ v~ Indu~ t~O~
suvl~ to me State Sto~wate~ Pint O~iy. t~ Oont ~
~o tho~ t~c~tles ~e. ~a t~e ~d be m~ r~nt in
as a t~esnoid ma~ mat ~vs you a~ to find ~t ~ t~ ~e. ~t
~s ce~at~v mtb~atton ~ ~outd We we c~ ~t ~ ~
and how t~e~uenttv t~ev ~ ~ ~t~. ~ ~ a ~
should find out who th~ ~e. In t~s of ~ ~
redevelopment, aeam tn i~s of ~ ¢on~ ~ it
~ms to us that a ~ot or" the O~fl ~ w~ u~ ~ ~ ~m ~t
and replaced wnh a ~eneral the ~C s~i ~o f~ ~ ~

revte~ of S~PP tbr proj~ts o~ five.acres. It ~s to m
thee ju~ ~t enough sm~ ~ ~e tbr ~~ to r~.
We think flaky tt~ the ~ of ~o~ t~t Is ~p~

o~ process any ways for ~i~ ~h ¢o~ ~.

d~eiooment ~d r~evelo~c i ~ the~ ~~ts
to ~o uo m the legai authon~ s~pnno~..~ ~ o~ ~m
thm~s We would tike to ~ ctt~ doing Is ~tmg ~ ~e

mnoff~ti~atton pi~ m~ ~nd ~plan thin ~s th~ is w~t ~ ~

a S~PP but tbr t~ pro]~ ~ less th~ ~-a~ or t~ t
development or r~ev~opm~t. Tho~ ~ ~ of my ~�
co--eats and we l~k fo~ to ~r~ng ~ y~ ~.

Think you Gall. N~ ~n m~ up to ~ is ~ Wi~
of C~mn.

~ mo~n~ [ ~ not ~oi~ to ~ash ~ of INS ~ff~ ~t
[ do want to ~ut some ~h~s~ on some oft~ lt~. I ~n
involved in the negotiating or the Executive Ad~so~ Co~

to st~ offbv sauna t~t o~ o~ m~ g~s is to ot cou~ ~t
pollution, butto-make sure ~t our ~ do~ not ~ up
r~pons~bilities ~d dunes t~t ~ others, such ~ c~ng pt~ t~t
~e approv~ by ot~ ~tes We dont have time to ~d ~ don’t
have the resources to say t~e over some of t~
responstbilhies. 1 tMnk t~ Sh~ld remain ~th t~ State if ~’re
there know .Mso. we dont w~t to pick up any more u~ed
programs we ~ust cant a~br~ to do that We ~tilw~n we We to
but ~’e can t Volunteer t~ese Kind of semtces. I warn to a~ ruth
come orthe previous speakers a~t the ad~ntstrattve proced~ (or
~totat~o~. i t~ ttts imperative t~t ~ve nave mat [ think we ~ally
n~ to have a ~os~ ot’defi~ttons One or’the throes we ~
ha~anB proble~ ~s that. what do~ the Pe~t mean ~ben tt u~
~or~. I have ~ idea ot’~aat tt m~ ~ mm~ne ei~ has a different
idea Also. I want to a~ree IMI ~e do not wa~t to peck u~ any
unproven BXWs X~e ~nt to know what the BNWs are
~o~n~ to accomoitsh. ~t’~t ts not ~asurable or ifits tu~ a ~ idea
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:et oeoole know t’or the Los .-~n_ue~es Re~.lon mat mrs or mat B~[P is
:he most ert~cts,,e oosslOte.

~ana~ Brown - Senator Tom Ha~’0~s O~ce:

Thank ~ou ~or lemn~ me soea~ toaav on ~halt" or" Senator Ha~’oen.
~I~K was lust talkm~ aOout some oz’~ tmn~s that Senator Havaen
,.s ve~, concemea a0~ut ano that ~s t~ mom~nn~. He ~ouid like to
~ee the momtonn~ process be~m t~eiv. There has
~scuss~on tooav a~out vagueness ~ so~ o~ the t~ngs t~ have
happ~ in ~he Drev~ous P~. He w~id I~eiusl for me to
t ve~ clear toaav that he t~s t~ v~ ~Id ~m to Oevelop
numeh~ ~d~ds n~ht now, you d~ t do it ~e. ~d it d~sn’t

s~ i~ hap~n.

Don L Wolfe: ~ ~ no ~nh~ ~p~ w~ ~ ~~o ~ is t~ ~
o~you who would l~ke to m~e ~

~chaei ~cNe - Ci~ of To~:

My eeneral cogent about t~ ~ or it i~ the p~t f~
v~’is a bit of~uon ~h the Rm~ Bo~d. [t ~ms like me
~iu~. m a ~ ~e tins. a lot of~ ~ ~o are wor~na on
P~ts ~e Ci~l Enmn~rs or wh~ ~d up gettine s~uck
t~s ~e not ~ ~ sto~ter. ~ ~ I~k to the Bo~d for a linle
more guidln~ on ~ss~es. ~ ~ ~ to th~ t~
~d ~ we ~e. It s ve~ a~m~ to e~ to me puouc ~m ~
of these issues. Sp~ific~ly, we t~ l~n~Co~ ~n~

~th our ~p~ve ~ut ~ ~~ ~ ~u~ is ~
comp~ t~t ~ ~t to ~ ~ ~g d~ta. You h~ve to ~
if the pe~n is even momtonng, But th~ are sup~se m ~
t~t ~o the State or the ~e~onai Bo~d. ~vou euvs ~en’t folio~g
up on it then it’s v~ di~cult for us to ~ d~n~ it. I find it v~
a~o~ne and ~stra~me to have m ~ e~orcing ~s stuff w~
apparently the p~pie iss~ine ~he P~( ~nt e~orcmg it. Second
t~e ~s ~ ~me of the B~s s~s like even ~t~n the Bo~d. we
h~om the ~e ~ter ~pi~ "2~ ~e g~d B~s", but w~
you eo m implement ~hem you h~ ~om the ~roundwater p~ple.
:’oh. ~ou can t su~ace sprea~ t~s wazer you ha~e m disch~ge i~ to
the s~o~ aram" We have som~ne on ~he phone wa~tin~ to eet
~er. what ~s he eom~ to do ~th t~s. he has t~s p~t ~ of ~ater.
we~ we dont ~o~ vo~ cant put it in t~ sto~ dram and you c~’t
su~ace sprea~ it w~h ~e ~he ~o opuom that we looked at, [fthe~
~bn~s c~ eet cte~ up m t~s P~t. we basically know where you
~y~ ~d~h~ I t~ it m~es ~t a ~le ~ ~er ~or us m imptem~t
our p~ of the Progr~

.~y ~r~ - City of He~o~ B~ch~

Beli~e ~ or not. I’m ~omg to say that I’m m a~reement ~th ~C,
I like to see more detad ~n the Pe~s Some or" my comments
exactly ~he same and the rote o~th~ Ex~u~ve Advisor’
~ ~h~nk ~ s e~cess~ve The review ot’eve~’ Pe~s The renew of
pro~om~ ~aelznes ~a de~e~op~n~ ~oeimes to oe ~mp~ementea l’m
no~ sure-~lim~ed sta~ would be able to do that [ like ~o see eve~
detonation oi terms ~n the Permit. [ would like to see eve~
~pec~ed as far as t~e scne~ule I Ih~nk [hat ~o~n~ through th~ le~l
~rocess that s what was m~sstn~ l~om lhe ~re~ou~ Pe~and lhll
~nat I ~ou~d hke Io see [ ~an~ [o be able Io take th~s Permit and do
a cost analyStS of ~t. as ~s. [ won I be aDle to do lhat [ have no ide~
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"hat is ~n ~Jil comv1~ance ~th the md t~ermlt..,-re ti~e~’ tne~ re~m’e~
~o oac~ ~o [~ie re~ons TOt ~ Pe~[ Tn~ has

E!rov ~epke - City o~ Asour= ~lis:

Just a couple of ctant~at~ons, t know t~t ~e ve
t=mes ~ooav aoout me live acre limit on const~
~lv r~oll~uon ~s that numoer ~ t~o~ o~ ~
o~vears a=o i wonaer =fCalhenne @ore EPA ~a ~ ~

concern ~

Both Cathenne KuN~n and ] ~ ~E~ ~
applic~le.

I ~ow that Califo~a Pe~t conm~ ~ ~ ~
lawsuit a number of ye~s ago,..

It was t~o~ out and out of pla~ ~ ~
~’s o~uonat untd EPA h~~ ~
n~.

¯

This is one o~the issues that ~v wall ¢o~ ~
Ad~so~ Co--nee that has b~n ~t up to ~
~om ~oss the count~ to t~ ~ut ~
pro~am. Eugene Broker, who I’m ~ ~
pro~de us ~t~ a more sp~¢ ~.

~g~e Bro~: The les~ th~ Eve ~ ~on ~m ~

co~g up ~h P~ D r~la~ons ~d it’s = ~
for ap~uo~ for some f~cilities to be ~d~ ~
to be ~led by 2001. ~DES Pe~ts tbr sm~l ~
a long ways o~ ~� mt~t of the Pro~ is t~
or do somet~n= about all constm~ion Sles ~
five acres. T~ev have a responslbi~w m ~
construct=on seres even now. But ~ t~ ~ ~
Pe~t£ it’s o~v the on~ t~t ~e ~eater ~ fi~
like its =ore= t0 stay [hat way for ~ long t~ ~ ~s ~
comin= uv w~tn re~lauons for Ph~e [l is a ~
looks ~e 2~ 1 ~s t~ ume fr~e for P~t ~
~ets ~ected by Ph~e [1.

Elroy ~epke: Thank you Gene That =ires me ~me c~n ~ oft~
Obviously, as a City E~mneer. buildin= o~ci~ rye
erosion controi prov~sto~s out of the ~ountv
number of years Down to the sin=ie lot =~di~
erosion cdntrol an~ have been f~r a n~m~r ot
question =s. ~ts been ment=oned a numb~ ot’u~ ~ ~ ~re
detailed has been Oiscussed about the ~nding. We
budget ~hal eve~’0odv subm=ts but lust like
m~gement pl~ that x~e re going to be deveto~ng o~r t~. ~e~
c~ty oeveiops a budget at the beg~n= or" the ~ar ~ d~n"t
~ean that any oollars m that ~uo~et ar~ tome ~0 be ~. Bv the
~e toke~ ~l’~e present that bu~et to th~ Re~l ~ard ~thev
t~el that were not ma~ng an ~dequate effSn,
~ld~ce that [ c~ go back to my Ci~’ Counsel ~
Jeveiop an aoeouate ~uOcet to ~e~ x~[h ~ I do have ~ation
a~out aoeouate ~uOge~, [ oont have a ~ ~r~ t~t
Je~enoa~le ano not recession ~roor: so~ of s~:t~
malnlaln ~ consistent unllorm s[o~aler m~ ~m.

R0029616



R0029617



:o ~moose an assessment l’ee on me~r ~ro~en~es \Ve \~ould be happy
¯ > celled: )! gn~ turn ~t o%er ~o you ~u~ [ :~tlK tna~ our ~sltlofl
¯ nat :he Boara :s ~o~ne ~ expect :he c:ues :o ~m~ tno~
assessmems ana not The ~oara of Suoe~’~sors ~m. ffsometmn~
~d transpire ~ nere Douticailv that m~nt come aoout as O~ sa~d we
’.~ou~O e~oec~ ~ne c~tv e~ecteo o~c~ais~nO sta~ i60 ~ercem ano no~
~ano~n~ e~er ~n tne corner collecting their tongues ~ this
~e~n~ ~moosea 0~ ~ne County I~s ~n~ ~o 0e a ~ou~h isle to de~
~ There s no~ a iot o~ suopon tb~ lax mcrea~ ~on~st t~
poputous ou~ ~nere. Were eom~ ~o lust have ~o ~u~ all thee
r~uiremems m~o our air~dy mea~er budgets.

Don Willies - Ciw or" S~I~

~ mo~n~, l’m a little bi~ ne~ous. T~s is mv ~ ~ing ~
~d I’ve ~n~n the ~ob ~ ~ ~D~ ~ M~ ~ t~
of S~a Clara ~or a~ut ~o w~...

We h~ did a r~n ~ut ~o v~ ~o ~ ~~ ~ or ~
differen~ ~ndin~ m~ham~s’o~ w~h we got the Ciw Cou~
approve the tb~ation o~ a s~o~w~ler utility distn~. ~ ~
p~t t~t’s co~nB out ~r p~cel at t~ ~ime i~ $24 1 ~ ~
~s ~o~ t~ou~ the ~r’s O~ ~ ~m~ o~ ~ou~
CiW If~y~ ~ i~o~uon on t~ I’d ~ ~ to
di~u~ a~ a later time.

Don L Wolfe .~ ~ r~d~ of the Ciw S~ C~ I’m r~iy up~ ~ ~t

the point he made is t~t if the Ci~ ~ounse~ is ~8 to t~e
political lead as th~ did in the S~t~ Clanta. I w~ ~n~iy v~
or~d of~e tb~ ~ did w~ ~ ~ to ~ ~ pro~.E there ~y oth~ qu~om or co~? ~ s ~ ~ ~.
~om of us? Is the~ ~y ~ ~dy ~ t~t ~

~chael ~tch~ - Ci~ of To~e

.About four ve~s ato the members of the Ph~e [ su~tt~ a ii~ of
these eve~dav sto~water disch~es that took ~l~ce. we were told
basically thatthese were all ille~i~har~es, we submitted a
~n2 ~or some ~td~ce on ho~we ~e eo~e to ~e these’? ~t
3re t~e pracuc~ soiuttons (o ~nese problems, like s~ing p~l
discharges an~ wail s~eam pum~eo, uuimes l~oiv~. To~y,
haven t-hear~ an~hine Uack on ~nats the status o~t~s list and
~hese type or’issues ~ne to be a~dres~d in this Pe~t. These
(o day thin~s that e~e~’-c~w has ~n common [ t~ those t~ngs
shouid be a~dres~ on ~ Los ~celes Regional t~ve level ~d not lee
u~ to me Ciw sa~ne, well you ~s~ue your ~wn Pe~it ~or that becau~
t~at son or" ~e~s Ou~ot" control 80 somet~ cities ~th a complete set
of ~les re~aroin~ the same type oz disc~arees. [ w~ld like to
that s~uff a~dress~d also tn the Pe~t an~ s~n of clarified.

Don L Wolfe It’s my unde~t~din~ that there wtil be a list ot’~itt~ disch~ge~.
Tha~ s sometmn~ that ~e haven t ~ot aroun~ to n~ot~at~ng yet.
~otn~ to De a sttcky sssue. I’m sure

Cathenne Tv~eil ~c(uailv its ~o~n~ (o ~e on .~u~ust " (hat ~his team ~ill take up the
~ssue o~" non-s~or~’ater discha~ces When [ pu~ up ~he summa~
(~e Permit. one orthe sections o~ (he Permit ~n the ~ntroduc(o~
~enis ~tn nons(orm~a~er ~sc~.3r~es ()he o~’the e~ce~tions
ma~e ~o essenuailv an~h~n~ but ~ormwater be~n~ allowe~ and that
.~,ii ~e. there ~til ~e 3 Io( otde~3tes ~hat ~(enal and an~hine that
~e nave you c3n taik to Carios ~o make sure that we have any ~the

!
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.̄~atenai that \ou \+ant to make sure that \~e aadress

Don k. \\’olfe: 7hanx \ou t~.~menne ~unv o~ner auctions or ~o~ents’

Chuck Sihler - City of Pomona

[ would like to say that we were able to get at least as of the dr~ of
July suvposeoiv. ~nom= rbr our program by ~o=n= t~rou~n ann
re~:texvm8 ex=st~n= ora=n~nce ~vnn reg~ to ~eneral ~amtatton f~.
etc ano putiin= tn iooD holes There were s~erat exceptions that
have o~n foun~, or0tn~ce that w~ ~tten seve~l ve~ ago. ~ by
r~e~n= the omm~ce ~a re~tm~ tt ~d bern8 yew ~c ~t
parcel ~haraes. we were able to trod not only ~M= to ~ our
NPDES bu~aiso to do some smm~nt other ~int~ ~. [
would sue=est to those who ~re I~ng tbr ~, ~
~t~ vo~stm= ordm~ces for ~ons th= ~ = ~ ~t
and time politically mandated. Howler, th~ ~e’~ Ioneer ~d
cogent, and at t~s point ma~ ~ ~me d611~ y~ di~’t t~

Jo~ Hunter - South G=e, =. ~.

Ju~ a s~n question, dirked m M~. He m~tio~ t~ ~
~idance document that wdl be pr~ared aloha ~th t~s P~t.
There are a few =terns m the ~r~ P~it that [ ~ave a question on.
Ju~ = a s~c. th~es one =t~ t~ requires the City [ns~oB to
check cenmn indusmes to s~ if t~ have ~r S~PP md ~

mp~ to r~ew it. At the Ciw I Rpresent, we r~umng
that we suspect of needin= a Sto~water M~agement P~ of
prodding us ~th ~d~ t~t m~’ve sub~ t~eir NOI

for cop~es of the S~PP or Momtonng ~ o~se t~r
~;tde~m for us to renew those. I Rally don’t w~t to g= into
until I do have ~idelines. I’m won~enn~ are we =oin= to
r~ible for r~e~n8 at some ~re date or is the State ~o~ to
~ r~onsible or the ins~or iust go out there and show th~ a
paee d~ment or a =/: page do~um~t. Does the tnsp~torjust ch~k
o~s ~x ~d ~v, "’Y~, th~ We o~" ~d walk away. T~t ~s
a little unfair to one mdust~ that ~ght be v~ con~cientlous ~d
others that are not. Is that d0~ment co,rig odt in t~ n~ ~mre?

M~k Gold - H~ the Bay

The document is suppo~ to come out along with the Pe~t for
renew it’s rust not ~n a state right now where any of us have had
ch~ce to review it since eve~’one else has been concentrattn~ on the
Permit .~s tbr the specifiCS on inspections and what would be
required or" Cities for industries. I don’t see anion8 in the
nent now They are basically requlnng eve~ City to renew eve~
st~e S~PP. i{ doesnt mean that’s not still an issue of �ont~tto~
but ~ of today, thats how tt is n~t now

John Hunter - South Gate. et ~,

~ was refemna to t~t one sD~tfic section that tells the insp~or shall
cnec~ =o ma~e sure mat the moust~’ ooes nave tt on

Xiark Gold - Heal the Bay

~=ht. ~.~ch i ~ tt meant exactly as you lust said. ;~hlch ts do they
~n nave ~ne ’ h s one [nm~ knox~tn= ~nether or not a t~ct[itv even
.uom=Hed 3 %O[. but ~e touno that ~D~ ~hat many ~acmttes turn
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~ULY 21,199~

REWRITE
I. PROGRAM MANAGEMENT

Ao~

1. The County of Los Angeles is dcsisnated as the Prin~pal Permittec.

2. The Prin:ipal Permittec sh~ll:

a. Coordinate permit activities and co-chair the area-wide Executive
Advisory Committee and the Watershed Management Commiuees;

b. Provide personnel and fiscal resources for the development of the
stormwater management plans and their .,modifie, ation;

¢. Provide technical and administrative support for both the
Executive Advisory and Watershed Managem~t Committe~;

d. Implement watershed water quality monitoring progxams;

e. Provide the personnel and fiscal resources to complete mmnal
reports with evaluations of monitoring program data and BMP
effectivemss;

f. Coordinate the implementation of stormwater quality management
activities of regional significance (this shall mean that the
Principal Permittee shall identify BMPs which are applicable for
implementation by permittees watershed-wide and area-wide), such

minimization,as public outxeachand otherand similareducati°n’actions.polluti°n prevention, waste

g. Meet all the responsibilities outlined below for Co-Permittec.

h., Acting as liaison between all Permitmes and the Regional Board
on Permit issues.

B. Co-Perrnittee~

1. The oth~ cities and ,~gcnci~ ~ d~ignated as Coopcrmittec~.

2. Each P~mitt~. sl~ll:

a. Pm’ti¢ipate in the development and amendment ~f the st~rmwaI~
m~gemem plan;

b. Implemem the ~tormwater management plan within th~i~
junNi~tional b~undaries which includes the storm drainage system
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th~ own ~d op~ste;

c. Provide in a timely manner all information needed by the Principal
Permittee for completing the annual reports;

C. Agency Coordination

Each Permittee shall coordinate implementation of permit requirement~ and
pollution prevention activities among each Permittee$ internal departments
and agencies (i.e. public works, planning, utilities, water ~pply, et~...).

D. Executive Advisory_ Committee

1. An area-wide Executive Advisory Committee (EAC) shall be
established.

2. The EAC shall consist of a representative of the County of Los Angeles,
City of Los Angeles, a representative from the Malibu Creek, Santa
Clara, and Dominguez Channel Watershed Management Areas, and two
representatives from each of the San Gabriel River, Los Angeles River,
and the Ballona Creek Watershed Management Areas.

a. One representative from the EAC shall chair the Watershed
Management Committee for that Permittee’s main watershed
management area.

3. The City Administrator/Public Works Director of each Permittee shall
appoint a representative(s) to the WMC.

The Regional Board reco_ffr~iTes that the EAC assumes no responsibility for the adequacy_ or
inadequacy of any individual Perrnittee’s efforts and is not viewed as the resnonsible a~ency in

The EAC’s main role is "to facilitate program.� within the six watershed and to enhance
consistency among all of the pro_crams.

3. Additional responsibilities of the EAC are:

a~ Making recommendations on area-wide issues to each of the
Watershed Management Committees;

b. Reviewing the stormwater management plans as developed by
each Watershed Management Committee and provide direction and
guidance on the plans for consideration by the Watershed
Management Committees;

c. Preparing and forwarding unified submittals to the Regional Board

R0029623



upon re~ipt of information and materials submitted by rite
Watersh~ Management Committee in compliance with Permit
requirements;

d. Mediating conflict among the Co-Permi~e~ "

e. Developing a baseline Storm Water Management Plan for
utilization by each WMC in developing a plan for e~ch watershed
management area group; and

f. Coordinate the implementation of pilot projects to target pollutant
sources, evaluate BMP appropriateness, and assess effectiveness.

E. Watershed Mana_~ement Commi~

I. Watershed Management Committees (V/MC) shall be established
consist of a representative of each of the Permittees for that particular
watershed management area. Regular WMC meetings shall be open to
attendance by the public. The WMC may hold closed sessions, at its
discretion, to discuss permit relaxed issues.

2. The City Administrator/Public Works Director of each Permirtec shall
appoint a representative(s) to the WMC.

3. The WMC shall be responsible for:.

a. Establisldng goals and objectives for the watershed;

b. Prioritizing pollution control efforts;

�. Preparing any revisions to the Stormwater Management Plan for
the watershed (This includes the development of a[l chapter
components of the Plan);

d. Assessing the effectiveness of the Stormwater Management Plan
and making appropriate changes;

e. Preparing the semi-annual .progress reports and annual reports on
Permit activities within the watershed/’or submittal to the Regional
Board - a draft of the annual report shall be circulated to each
Co-Permittee and the Executive Advisory Committee for their
review and comments prior to submitlal to the Regional Board;
and

f. Facilitating the implementation of this Order and the Stormwater
Management Plan among the Permittees in the watershed.

F. Watershed Mana_~ement Subcommit~e~
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1. Subcommittees will be es~lished where needed as determined by the
WMC and/or the EAC.

2. The Subcommittees will be focused on specific program areas and can
provide more specific oversight on the development, implementation,
and evaluation of selected program arens.

(3. Institutional Arran~ement~

1. The Principal Permittee ~nd Co-Permittees shall be responsible for their
agency’s compliance

2. As the Plan is more fully developed, the WMC shall coordinate with
special agencies and districts tha~ ~o regulate and/or perform activities
addressed under diffe~nt etements of the Plan. This coordination shall
attempt to ensure that tbeh" f~nc~ons and the Plan are compatible.

H. Regional Board

Programs, including schedules for implementation developed under the terms of
the Permit shall be submitted to the Executive Officer for approval. Programs.
shall be implemented upon approval of the Executive Officer. Within
of program submittal, the Executive Officer shall respond with the results of the
review of the program or its approval. Where no written response has been
received by the Principal Permittee
be deemed approved.

Each Permittee shall submit an ~mual bud~et~ for implementation of the Plan
within 30 days after the budget adapfion. The budget shall be summarized and
put into a format which identifies the necessary capital and operation and
maintenance expenditures necessary to impl~nent the storm water management
program. The budget shall provide informa~on such as funding sources, staff
resources, equipment, support capabilities, contract services, and cost shining
arrangements for the storm water man~emem programs. Also included shall be
a description of any funding shorffal~

1. Area-Wide Resources - In implememing this Order and the Plan, the
Permittees may elect to jointly fund a single program for certain BMPs,
such as Public Education, that a~ a~ea-wide in nature. Funding
agreements, including budgets and co~ per agency, shall be developed.

2. City-Specific Resources . Each PermiUec shall develop a budget
detailing the cost of implementing this Order and Plan activities within
its jurisdiction.

J.

7
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~ 1. The legal authori~ that was requi,~ ofe~ch Permittee under O~der No.
90-079 shall continue in

2. The Co-Permi~ees shall exercise their ~al authority and r~iuire
compliance with this Order and the Plan within its jurisdiction-

3. Each Permittce shall certify that i~ has legal authority to control
discharges to and from those portions oftbe s~orm drainage system over
which it has jurisdiction. This legal authority may be a combination of
statute, ordinance, permit, contract, o~der or inter-jurisdictional
agreements between permiuees with ~ existing legal authority
and shall, at a minimum, accomplish Items ~-f below:.

a. Control the contribution of pollutants to
water discharges associate with indusWial aclivity and the quality of storm
water discharged from sites of industri~

b. Prohibit illicit discharges to the storm dmim~ system;

c. Control the discharge of spills and the dumping a~ disposal of materials other
that storm water (e.g. industrial and commercial wastes, Wash, debris, motor
vehicle fluids, green waste, animal wastes, etc.)

d. Control through interagency or inter-jurisdic:tional agreements among

drainagePermitteeSsystemthe contributiOnto mother;, of pollutams from one portion of the storm

e. Require compliance with conditions in ordinm~es, permits, contracts or
orders; and

f. Carry out all inspection, surveillance
determine compliance and noncompliance with permit conditions including
the prohibition on illicit discharges to the sto~n drainage system.

4. Each Permittee’s legal counsel shall complete a review of its existing legal
authority to insure that its existing legal authority complies with the requirements
in __ above. Each Pemittee shall use the attached checklist entitled Municipal
Storm Water Discharge Permit Legal A uthoriry Checklist (attachment XXXXXTX)
for reviewing its existing legal authority. This checHist (and any requirements
therein) and copies of the legal authority shall be returned to the Regional Board
within 30 days of permit adoption-

5. Upon its completion of the legal authority review, each Permittee shall
demonstrate that it has adequate legal authority or provide a schedule for
obtaining the adequate legal authority. Guidance for demonstrating adequate
legal authority is included within the EPA document entitled Guidance Manual
For The Preparation Of Part 2 Of The NPDES Permil Applicationa For
Discharges from Municipal Separate Storm ,Sewer S)~tems, (EPA 833-B-92-002,
November 1992), page 3-4.
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II. ILLICIT DISCHARGES

July 21, 1995

The EAC shall develop a consistent watershed-wide program including
investigative standard procedures to eliminate illicit �onne~ion~ by m.
Each Permittee shall implement a program to identify and eliminate illicit

1. The program shall contain, at a nfininltlm, the followil~:

& A schedule of storm drains for inspection for illicit connections
within its jurisdiction. Based on the results of field s~eening
activities, or other appropriate information which indicates an area
of reasonable potential of containing illicit �onnections, detection
and follow up procedures shall be followed. Priority shall be
established to initially focus on major problem areas and allow for
a cost-effective approach to eliminate illegal connections or drains.
Major problem areas shall include but not be limited to high ~
areas and industries such as those specified under subehapter N of
40 CFR Parts 405 - 471;

b. A description of storm drain inspection precedur~s, illicit
connection and identification and elimination procedures;

c. A description of the public education program efforts to be
undertaken to inform citizens about the problem of illicit
discharges/dtunping; and,

d. A description of the necessary enforcement action to be taken to
terminate such illicit connections.

2.~

The Permittees shall implement a consistent record keeping system to track the
implementation of the illicit connection program by ~.

B. ILLICIT DISCHARGES~DISPOSAL

1. The Permitlees shall develop a consistent recording system to document illicit
discharges/disposal by ~

2. Necessary enforcement action shall be taken to terminate such illicit
discharges/disposal. The EAC shall develop standard enforcement procedures.

3. The Permittees shall implement a program by to identify problem

10
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areas of illegal disposal so regular inspection and clean up can maintain the cbaumel’s
optimum capacity and prevent the discharge of �ontaminants.

4. System Surveillance

a. By         , the Permittees shall develop a pmgnm~ to educate
inspectors, maintenance workers, and other field staff of the Permittees
to be observant of illicit dischargers/disposal during th~ course of their
daily activities.

b. By           , the Perrnittees shall develop surveillance programs
which shall include, but not be limited to, inspections of vacant
facilities, street use inspections to detect illegal discharges and disposal
into the street system.

c. Caltrans shall continue its system surveillance:program which involves
investigation, identification and remediation for hazardous substances

and debris dumped on excess land parcels.                                   V

5.       Each Permittee shall be responsible for responding to illicit discharge!dumping                  "~’
incidents that occur in the storm drain system owned and/or operated by the
Permittee.

~
~

6. Such response shall include investigation, containment, and cleanup activities as~}
appropriate.

7. The EAC shall develop procedures for spill response. In responding to a sewage
spill, the Permiottees to the extent feasible, shall prevent any disinfection agent used
during the spill response activity from being discharged into the s~rm drainage
system.

a. The permittees shall develop and implement a program to promote, publicize, and
facilitate public reporting of illicit discharges of water quality impacts associated
with discharges from the storm drainage system. The program shall inform the
public about what to look for and how to report incidents. The program shall
also enhance public awareness of the problems associated with illicit discharges
and may include programs such as educating school students, using inserts in
utility, bills, public service announcements in newspaper, on television, or on
radio and occasional public workshops.

b. Incidents involving a hazardous substance entering the storm drain system are to             ~-
be reported by the responsible party, or, if not known, the responding agency, to
the Regional Board and State of California Office of Emergency Services (OES)
at (800) -     and the Federal Hazardous Response Number at (800) ~-

Reports received through the County-wide or local city hotlines shall be

11
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documented and reported as described below.

c. The Permittees shall implem~t a complaint response procedur~ by
A quarterly summary of calls shall be submitted to the Regional Board for
information purposes. This shall include: a brief description of the incident; what
was spilled/dumped; quantity; what remedial action was taken; and what
happened to the discharger/dumper.

Coordination With State Non-stormwater Pennit~

1. Quarterly, the Regional Board shall provide the Principal Permittee an
updated list of NPDES Permits issued by the Regional Board for use in
determining the source of the existing non-storm discharges in the
receiving waters within the watershed. This will help in determining
unexpected discharge during dry weather and to allow enforeement
actions to focus on illicit activities.        .,

2. The Permittees shall coordinate with other regulatory agencies and
report and make recommendations for resolution to the Regional Board
of any conflicts which are identified between the provisions of~this
permit and the requirements of other regulatory agencies.These
agencies, include bm are not limited to:

~.,,~
a. California Department of Fish and Game
b. California Department of Toxic Substances Control ~’~

O ¢. California Coastal Commission
d. United States Environmental Protection Agency
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Ili. PROGRAM REQUIREMENTS FOR INDUSTRIA[2COMMERCIAL
SOURCES

A. Identification of Sources

I. By         , the Permitters shall develop a program that focuses on
the identification and conu’ol of storm water pollutant discharges from
industrial/commercial facilities within their jurisdiction. This program
shall at a minimum, provide for the inspection of facilities and generally
gauge compliance with storm water ~zgulation~ Facilities identified
under 3.a.2 shall be inspected at least once during the term of this
Permit.

The program shall include:

a. A description of inspection procedures, including nanediation and
enforcement procedures for non-complyiag facilities;

b. A recording system to document the status of facility inspections;

c. A description of training to be provided to la, ogram staff.

2. The Permittees shall develop a database listing industries by four digit
SIC codes which shall be updated annually. The database shall include
at a miahnum:

a. Facility owner’s name, address, and telephone number,

b. Site address, telephone number, and contact person;

�. Closest receiving water,

d. Applicable SIC code(s);

i. For each SIC code, the Permittees shall identify primary
activities that might impact runoff discharges;

ii. For each SIC code, the Perrnittees shall identify primary
materials that might impact runoff discharges; and

3. By           , the Permitlees shall design a pollutant source
identification program to identify sigmficant pollutant sources for the
implementation of management measures to reduce any significant
impacts to be identified. It shall focus on momtoring very small areas

13
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(ie., less than five acres) where a specific and/or interrelated set of
pollutant generating activities are occurring. Its objective is to provide
data for developing and implementing BMPs for specific activities

estimates,rather than characterizing discharges for long-term pollutant loading

a. Categorical List

1. Industries shall be grouped by the Permittees into a categorical listing
of industries. At a minimum, the grouping shall inch~le vehicle repair
shops, vehicle body shops, vehicle pans and accessory shops, gasoline
stations, restaurants, and all industries regulated under Phase I of the
Federal storm water program (40 CFR 122.26). The categorical list
shall provide an organized overview of the target facilities that, based
on land use, operation, and activities, could potentially contribute
significant amounts of pollutants into storm warn" runoff.

2. Industrial and commercial facilities identified as potential pollutant
sources shall be ranked in order of priority for implementation of
management measures by          . Sources considered to be high
priority are those whose activities are determined to potentially
contribute the most significant pollutant impacts to storm water
discharges.

3. Each year the Permittees shall evaluate the results of the monitoring
program, the illicit discharge investigation program, and other available
information, to identify likely sources of specific pollutants. The annual
report to the Regional Board shall recommend a strategy for pollutant
source identification during the following year, including specific sites
and/or activities to be monitor~l.

C.~

1. Specific urban runoff control programs for major potential pollution
sources shall be developed by             Within these programs
storm water pollution control measures shali be developed for various
pollutant sources. The control program shall target areas and activities
with potential substantial pollutant ioadings and shall initially focus on
the development of source control measures such as source
minimization, education, good housekeeping, and site design
alternatives.

As information is collected under the pollutant source identification
program regarding specific pollutant sources, specific controls, including
structural measures such as, oil/water separators, infiltration, detention,
biofilters, etc., shall be evaluated as to their feasibility and cost-
effectiveness m addressing these sources.

2. The programs shall include a description of the measures currently

14
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being implemented, and their effectiveness (if available), proposed
measures and a schedule of implementation and a description of who
shall implement the proposed control measures. The programs shall
also describe any studies and pilot projects the Permittees intend to
develop to assess the feasibility of specific control measures.

¢. Ouch L

As pan of the Public education program, efforts shall be undertaken to inform
industrial/commercial sources regarding storm water pollution issues involving
their discharges and operations.

D. l~az~
2

For inspection of industries regulated by the State Industrial activities storm water
permit and that are part of the Permittee’s inspection program, inspectors shall
request to see a copy of the SWPPP during an inspection. If no SWPPP is
available, the Regional Board shall be notified. Additionally, problematic
facilities shall be reported to the Regional Board as deemed necessary by the
Permittee. -

Development of training programs for industrial storm water inspection staff
shall be completed by          . Storm water inspection staff who visit
industrial and commercial facilities shall be Warned to determine compliance
with the requirements of this Permit.

F.~

The Permit’tees shall develop a program for the exchange of information
between the Permit’tees and the Regional Board. Appropriate formats for such
reports shall be developed as required.
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July 2 I, 1995

IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENT AND
REDEVELOPMENT

.A.~

THIS SECTION WILL BE REWRITI’E~ BY REGIONAL BOARD STAFF.

I. The EAC shall develop a consistent apprm~ to minimizing storm water
quality impacts on a watershed-wide ba~s in California Environmental
Quality Act (CEQA) documents for ~se by the Permittees by

adopted by ~e Permitt~ t~ positi~ty ~s ~ quality

3. Additions shall be made to the CEQA "Environmental Checklist Form"
that is used for initial studies to dire~Jy assess potential stormwater
quality impala.

4. No building/demolition permit shall be issued by a Permittee unless the
construction/demolition site has submitted evidence of being covered by
the State Construction Activities Storm Water Discharge Permit, for
projects subject to said Permit.

5. Each Permittee shall integrate storm water management considerations
with existing planning/development mechanisms applicable to it’s unique
jurisdictional considerations by

6. The Permirtees shall require erosion, se~iment~ and pollution controls at
every construction site regardless of size. Ever,! person requesting plans
to be checked and/or permits shall be made aware of applicable storm
water BMPs.

7. The Permirtees shall not allow ~ d~mg the ~ ~a~n (Oct-Apt)
except for emergency action ~nless ~l~l~ate e~’~ion and ~diment
control me.urns are in plae~ and m~i~t~ed.

The Permit~t~s shall develop a listing of ¢onstr~6on activity within
each Permittees’ jurisdiction. This listing ~5~11 be updated qua~erly and
shall at minimum include the following information: Site address (or
directions), site contractor contact and I:~one number, owner name,
address, and phone number. The proposed site total size in acreage or
square feet and begirming and end dates.

Construction activity shall r~fer to any ~r all of the following:
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Any activity subject to a State of California
construction storm water permit;

b. Hillside grading of any size;

c. Disturbance(s) of buffer zones adjacent to or
otherwise leading to sensitive ar~s;

d. Disturban~ of semitiv~

e. Disturbance or construction
of an area(s) within 500
yards of natural drainage

1. A watershed-wide program to reduce pollutants from construction
activities shall be developed by

2. Programs to reduce pollutants from construction activities shall include,
at a minimum:

a~ Erosion control requirements;

b. Significant materials management rtqui~ments; and,

c. A description of inspection procedures for implementation.

3. A standardized reporting format to document program implementation
shall be developed for consistency and use by all Permittees.

................... :==_

Training programs shall be developed by          , by the Permittees for their
staff involved in the review and inspection of both public and private construction
and/or grading projects. The training shall include that inspectors shall rt~quest
to see a copy of the SWPPP onsite. If no SWPPP is presented to the inspector,
the Regional Board shall be notified. Evidence of satisfactory training program
materials and documentation of a’aining shall be submitted to the Regional Board
by

1. All control measures shall be properly maintained.

17
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~ 2. The Permittees shall implement a program by , to encourage
all developers to maximize pervious areas and storm water infiltration
(in areas where the geology and topography allow), minimize directly
connected impervious areas, etc.) and include treatment control
measUl~o ¯

3. Well trained personnel shall be assigned to design, install, and maintain
BMPs.

4. The Permittees within the watershed shall insure that BMPs
incorporated into a private development are properly maintained. Deed
restrictions, covenants, conditions and restrictions (CC&R) could be
used to direct such requirements and responsibilities.

5. The Permittees shall ensure that contractors, during construction,
properly install the post.consu’uction BMPs and that any maintenan~
that may be necessary during conslruction is performed.

6. The Permittees shall coordinate with otherregulatory agencies and report
and make recommendations for resolution to the Regional Board for any
conflicts which are identified between the provisions of this permit and
the requirements of other regulatory agencies.
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V

~--.                  CITV of BI~,DBUI~Y
600 WINSTON AV~:NUE ¯ (818)358-3218 ¯ BRADBURY. CALIFORNIA91010

~y 27, 1~5

~. G~ Hild~b~d
Los ~geles Co~ ~~t
of Public Wor~

900 Sou~ Fremom Aven~
A~b~ CA 91803-1331

Subj~t: CO~S ~LA~G TO
D~T PE~

D~ ~. Hildeb~d:

At ~� July 24. 1995. new sto~ wa~er ~t m~g, co~en~ were made r¢g~g
the necessi~ for ~y developmem ove~ five acres in si~ ~g to prep~e
In the Ci~ of Bradb~, we have a zoning mimm~ of five acres for residenti~ lo~.

We hereby reque~ ~t single family residen~al lob of over five acres
~h~ NPDES ~it requirements tbr oversized ~.

~ you for yore co.ideation of ~s requ~

Ve~ ~y yo~.

City Engineer

D~t JUL 2 7 1995
D~PABI,,,~,,..~ ~BL~C WORKSc: Keene N. Wilson. L’itv Manager ~ASTE

~ATER Qo~ SECTJ0N
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CITY COUNC~ DAVrD B. BREARLL~"
LEON~ C. ~LBURG Z~ ~

~y~ F.~: {818~ 330-MI$

~.~ THOMAS ~ YBARRA ~ ~ KEVIN
I1~ ~r P~Tem

~

Acun~ ~mc’tor o~ Commu~u~ Serv~’m & Wa~r

Win. "B~L" DAVL~ --                                     ~
F.~X: (2,3) 58g-.6!

0Counc~m~ KENNETH J. DeDA~O
Dimc~m ~ ~ht & PowerH. "LARRY" GONZALE5 ~ FAX: ~3) .S~-~ T

Counc~J.~
DAVE TELFORDw. MICHAEL M~ORMICK Fi~ Ch~Court=Imam FAX: ~0) ~1-13~

C TY HALL Lou 
Ci~ Admu~s~mrlCi~ ~ 4305 SA~/rA ~ AVe]qUa, V~RNON, CA~ ~00~8 Polke ~

F/J,: ~2~) ~I-7~’24 TELEI~HONE (213) 583-881! FAX: (213) ~I-II~

~u~y 2?, 1995

Hr. Gary H~debrand
Los Angeles County Department of Public Horks ~._~ ..... ~ ..._.~aste Management Division
P.O. Box 1460
Alhambra, CA 91802-1460 .~b~

RE:Draft NPDES Permit Chapters 1-4 ~ "~’

Dear Mr. Hildebrand,

We have reviewed the draft Chapters 1-4 of the proposed new
NPDES permit and offer the following comments:

1.    The use of the words "Principal Permittee", "Co-Permittee", U
and "Permittee"    in this document needs to be clarified.    For
example, does the word "Permittee" as used in section I(B)2 mean ~--~
Co-Permittee or Principal Permittee? The word "Permittee" as it is
used in many places throughout the document should be replaced with
the word "Co-Permittee".

2.    There are two sections designated as

4.    In the second section I(H), the subject of fiscal resources is
touched on briefly.    This issue is one of the most important
issues to the member cities. If each city must arrange it’s own
funding program, the implementation of various stormwater programs
will be inconsistent from city to city. The overall effect of this
will negatively impact stormwater quality.    The permit should
include some sort of mandate for the Principal Permittee to develop
an area wide funding program.

I(I)l,2, &3 are misaligned at the top of page 8.4. Sections

5.    The absence of the list of BMPs on Page 9 makes it difficult
to evaluate the permit. The BMPs are the main manifestation of the
permit from the local standpoint. Will the BMPs be a reiteration
of the existing BMPs or will there be a new set of BMPs? How will
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the BMPs be developed and who will approve those that will be
included? These issues must be resolved before the period of
public commentary ends.

6.    The copy on page 10 is misaligned.

7.    Section II has several references to deadlines that have been
left blank in this draft.    These deadlines are of critical
importance to member cities.    When will these deadlines be
determined and will the member cities have any input into the
decision?

¯ 8. The word "Permittee" is misspelled in Section II(B)7.

~ 9. Section III(B) is missing.

10. Section IV(A)6 should provide an exception for construction
sites that do not involve any exterior grading or activities that
could affect runoff.

11. Section IV(D) 2 contains typographical errors.

When the revisions to this draft are complete, please send us
a copy of the resulting document. Additionally, we anticipate
receiving draft copies of the successive chapters of the draft
permit In the near future for revlew.

We appreciate the opportunity to comment on the proposed
permit. If you have any questions or comments, please contact Tom
Kennedy at (213) 583-8811 Extension 279.

Acting Direclor of Community Services and Water

\tk
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~. t~clud© conditions in the permit to ~ger z~view ~ ~sion m a~ ~ ~y T
F~ ~i~a~on ~ in ~� pros of ~u~fi~ of the CI~ W~ A~ ot
regulation g~Ung ~lief f~ un~ F~ ~. --

R0029645



R0029646



R0029647



JUL 28 ’95 13:40                                     I BI8 350 ~OlO PAGE.O03               ~

R0029648



2

JUL 28 ’95 13;4B ! BIB 35B ~BI8 P~GE.~B4 ~

R0029649



SENT BY:Xerox TelecopLer 1020 ; ~o31-05 ;q2:28P¥ ; 00|94620~*018 &SO 3534

JUL 31 ’95 1Z:24 9G394GZB9 P~G£.BOZ

R0029650



R0029651



July 31, 1995
JUL 3 1 1995

WASTE MANAGEMENT DIVISION
Mr. Don Wolfe, Deputy Director WATER OUALITY SECTION
Los Angeles County Department of Public Works
Waste Management Division
900 South Fremont Street
Alhambra, CA 91802

Attention: Mr. Frank Kuo

Subject: Draft NPDES Permit

Dear Mr. Wolfe:

After reviewing the draft NPDES parmit dated July 5, 1995, the City of Baldwin Park ~
the following primary concerns and we recommend that these be considered in the
development of the balance of the permit.

1. Clear, specific objectives should be developed for the permit to include pollution
problems to be mitigated, the location of the problem, and the priority of their
solution.

2. Clear separation of responsibility for permit tracking and enforcing should be
developed in the permit. Permit issued under the state general permit program
for industries, construction and utilities should be administered and enforced by
the State s=nce they are collecting the fees for ~nose permits and setting the
standard and criteria to be met.

3. An administrative review process similar to that proposed by the Santa Monica
Bay Cities should be incorporated into the permit to establish a procedure for
Board enforcement of the permit on each Co-permittee. The review process
should m=tigate the need for third party legal action to ensure that terms of the
permit are met.

4. Budget and report=ng process for Co-permlttees shall be developed by the WMC
as a part of the Watershed Management Plan (WMP) and/or Stormwater
Management Plan (SMP).

!
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Draft NPDES Permit
July 31, 1995
Page 2

5. A simple, concise, annual reporting system shall be developed as a part of the
SMP.

6. Permit shall be conditioned to be reviewed and revised in accordance with any
federal legislation passed in the process of reauthorization of the Clean Water Act
or legislation granting relief from unfunOed federal mandates.

On July 24, 1995, the meeting seemed to gn~sent an impossible task to be accomplished
by October 2, 1995. It presented an unreasonable demand upon the time and resources
of the EAC and the negotiating team and continued to imply that a SMP was being
predated, not a permit. A more reasonal:~e al:~roach would be an extension of the
existing permit for the time period required to develop a SMP by the permittees and their
consultants. All of the specifics that are creating concern for the negotiation team, the
Board, the environmental groups, and the WMC’s would be resolved by the development
of a SMP in an open public forum. The !:)em~it could then adopt the approved SMP and
limit the permit requirements to water ~luality ot~ectives, program management, and
enforcement. The time required for development of a SMP would also allow the new
permit to reflect the results of pending federal legislation. Such extension would also
allow completion of present permit recluirements by Phase III cities and allow this years
stormwater monitoring program to presen~ results which will assist in the formulation of
effective BMPs in the SMP.

At this time, I would like to thank the Executive Advisory Committee and negotiating team
for your representation and handling trle difficult task in preparing the permit for the
agencies of Los Angeles County.

Sincerely,

DEPARTMENT OF PUBLIC WORKS

Arjan Idnani
Engineenng Supervisor

AI/ats
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Donald Wo2fo

~A.CounW Pu~a tforko                                                      ~,
o. B~ 14~0                                                      ~

~a, ~ g180~-~460

Ws~orohed �~oe he~d
Th~gds~ &he 27~h 8~ ~eous*~

There ~e ~ny aro~8 o~ ~he dra~ ~ere ~hLch oould be
~u~her revised ana ~nd~v~dual ~C ~ro v£22 ~o~4vard

pt~ �on~e~a~ have been Aden~A~ by
and ~heJo I~ou~ ~o �onsAde:~

reso~u~Lon.

2. Clear separation o~ reopons~Llicy
and en~orcemen~ should
~ssu~ under the S~a~o Cenera~
i~duetrla~, �ons~c~on~ ~d u~litLos should be
s~e~ered a~ enforced

3. ~ 8~1nlotra~tve reY~
pr~osd by the 8an~a Moni~
lnco~ora~od into the

~oviev proces8 should mitigate t~o neea zor    z~a p y

4. aud~et and reportlnqprocoso ~or ~-~Lttees should

~anag~en~ Plen (~) and/or
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~ng ~8 p~ided by the f~sral o~ state gov~n~
these ~ ~ those oont~£~t~ng ~ly sb~ ~

results.
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CITY OF INDUSTRY WATERWORKS SYSTEMS

Mr. Don Wolfe, Deputy Dire’mr
Los Angeles County of Public Works AU~ " 2 ~95
P.O. Box I~ ~ ~, ",~; ~ .....
~b~ CA 91802-1 ~

R~: D~ P~t

~ ~n Wo~:

~e July 24~ m~g prodded ~ op~ for ~ ~ of ~e Wat~h~ M~ement
Co~in~s (~C) to ~er ~de~d ~e p~ of ~opm~t of ~ new M~ci~
Sto~cr Di~� P~t for ~s ~gel~ ~. We ~ ~ia~ ~ ~ffic~W of~e ~
~fore ~ ~u~ve Ad~ Co~ (~C) ~ ~ ~o~g t~ ~ we ~ you for
yo~ ~n~on of~e ~i~ of~s ~gel~

~e~ ~ m~y ~ of ~e ~ �~ ~ch m~d
mem~ ~II fo~ ~e~ ~n~ ~lafive ~ ~
iden~fi~ by ~y ~C m~ ~d ~ sh~d
development of ~e b~ of ~e ~u

CI~, ~ific obj~tives should ~ develo~ for
to ~ ~ga~ ~e l~on of~� pmbl~,

2. CIe~ sep~tion of ~ibli~ for ~it
in ~e ~it. Pe~i~ issued ~der ~e S~e Gen~ Pe~it Pm~ for ~d~es,

coll~g ~e t~s for ~o~ ~ ~d ~ ~ s~ ~d cinema to ~ meu

3. An a~inist~tive ~view p~css simiI~ to that p~ by the
should be co~o~te into ~e ~t to es~blish a pr~ for Bo~ e~o~ment of ~e
pe~it on each Co-~i~ee. ~e review pr~s should tailgate ~e n~d for ~d
leg~ ac~on to e~ ~t te~ of the ~it ~ meu

4.    Budget ~d reining pr~ess t~r Co-~in~s s~l
of ~e Wate~hed M~gement PI~ (~P) ~or Sto~water M~agement Pl~ (SMP).

~.    A simple, concise. ~l reining system shall ~ develo~d ~ a p~ of ~e SMP.

Post Of~ce Box 3165
255 N. Hacienda Boulevard. S~

City of Indust~, CA 91744
~818) 336-1307
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Page two
Dra~ permit

6. Permit shall be conditioned to be reviewed and revised in accordance with ~ny Federal
Legislation passed in the process of reauthonza~ion of the Clean Wa~r Act or iegisl~ion
granting relief from unfunded Federal Mandates.

Please incorporate these concerns in your continuing efforts Io develop the new permit.

In closing, the July 24th meeting seemed to present an impossible task to be accomplished by
October 2, 1995. It presented an unreasonable demand upon the lime and resources of the EAC and
the negotiating team and continued to imply that a SMP was being prepared, not a permit. A more
reasonable approach would be an extension of the existing permit for the time period required to
develop a SMP by the permit’tees and their consultants. All of the specifics that are creating concern
for the negotiation team, the Board. the environmental groups, and the W~MC’s would be resolved
by the development of a SMP in a open public forum. The permit could then adopt the approved
SMP and limit the permit requirements to water quality, objectives, program management, and
enforcement. The time required for development ofa SMP would also allow completion of present
permit to reflect the results of pending Federal legislation. Such extension would also allow
completion of present permit requirements by Phase III cities and allow this year’s stormwatet

~ monitoring programs to present results which will assist in the formulation of effective BMP’s in
the SMP.

Sincerely,

John Ballas
City Engin¢~

JDB:jk

Chris Rope. City
Carl Burnett. Fxecutive Agency
John Kao. NPDES Program

!
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July 31, 1995
AUG - ~ 1995

~u~ Di~
~s Angeles Coun~ ~t of hblic Wo~
P.O. ~x 14~
Al~bm, CA 91~-1~

S~E~: ~C~AL STO~WA~ D~CH~GE P~ ~R L.A. CO~

~e CiW of ~ Mi~ ~mm~ ~at the following items ~ ~n~ for ~e new ~it.

Cl~, ~ific ~j~ves s~Id ~ develo~ for the ~it i~l~ing ~llu~on p~lems
to ~ mitiga~, ~e I~ of ~e p~blems, ~d the p~o~ty of ~eir ~lufion.

CI~ ~on of ~nsibility for ~it t~ng ~d ~forcement should ~
develo~ in ~e ~it. Pewits issu~ under the S~ Gene~ Pe~it P~g~ for
indust~es, const~c~on, ~d utilities should ~ administe~ ~d ~forc~ by ~e S~te,
~ t~cy ~ coII~ng ~e f~ for t~o~ ~rmi~ ~d ~tting the s~dards ~d c~ge~a to
~ met.

should be inco~t~ into the ~it to es~blish a pr~u~ for ~d enforcement
of the ~rmit on ~ch C~itt~. The ~view pr~ess should mitigate the n~ for
third ~ny legal action ~o ~sure that le~s of lhe ~it a~ met.

~. A budget ~d re~nin~ pr~ess for Co-~rmitt~s should ~ develo~d by the WMC ~
a pan of the Watersh~ Management Plan (WMP) ~d/or Stormwater M~agement PI~
(SMP).

5.    A simple, conci~, ~nu~ r~ing system is n~ as ~ of the SMP.

I
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"C ! T Y    O F
LA MIRADA

Don Wolfe V

July 31, 1995
0

6. , Include conditions in the permit to trigger review and revision in accordan~ with any L
Federal Legislation passed in the process of reauthonzation of the Clean Wal~r Act or
legislation granting relief from unfunded Federal Mandate.

~ Sincm~ly,
2

CITY OF LA

~ cc: Gerald Wintm’bum, As~ic~ant City Manager r~Perry TurigliaRo, Eavironme~ml Services Direct"
Deborah FanceR, Administrative Ar~i$~ant
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City o[..  rmosa
~, . ¯

~, ~’~ ~ 4 C,vi¢ Center. 1315 Valley Drwe. Hermosa Belch. Clli|Ofn~l ~02~)4-3~,,~

July 31, 1995

W=e  O.=it  Co.t o R ELos Angeles Region
Mr. Mark Pumford AUG - ,~ 1995101 Centre Plaza Drive
Monterey Park, CA 91754-2156

Dear Mr. Pumford:

Thank you for the opportunity to review and comment on the first four chapters of the
Municipal NPDES Permit. I would like to also thank the negotiation committee for their
hard work in participating aria preparing this permit. The following summarizes my
recommendations to the July 5, 1995 Draft NPDES Permit:

General Comments

1. There is no provision for administrative procedures if a permittee’s performance
is deemed unsatisfactory by the Regional Board. This type of procedure would
be a preferable alternative to the current method of achieving compliance (i.e.:
enforcement by lawsuit).

2. I made a comment at the July 24, 1995 meeting that the EAC’s role was
excessive throughout the report with limited number of staff. Later, I was told
that Los Angeles County is planning to hire a consultant(s) to develop
watershed management plans and the consultant(s) will also be staff to EAC. If
this is done immediately, even if it takes six consultants (one for each
watershed), a management plan can be in place by the December target date for
the Permit adoption. The hiring of consultant(s) must be part of the permit
requirement.

3. All items for review by any of the committees and any submittal to any agency
must have a time limit.

4. A cost analysis of the permit tasks must be performed for cities by population or
area.

5.    A meeting with all cities to explain the permit tasks will be helpful.

1
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V
~" Pa,qe 4 - Section I.A.2.f - Principle Permittee (LA. County)

Suggested wording: O

The principle permittee and the watershed manaqement committees shall                 ~"
recommend BMPs which are applicable for implementation by permittee$ on a
watershed-wide and area wide basis.                                              --

PaQe 5 - Section I.D, Executive Advisow Committee

The Principle Permittee, as the largest entity among the six watersheds, should            ~’~
continue to chair the Watershed management Committees. Section I.D.2.a
should be changed to read: The Principle Permittee shall chair the .....

There is no mechanism for rnembe~hip o~ the EAC. Suggested wording is to
add a new section I.D.2.b:

Each watershed management committee will elect their representative to the r
EAC by a majority vote. The representative must be a regular participant in the ==,,     ~
watershed management committee meetings and have senior staff level or ~ nhigher authority in their respective permittee,

i U

n~ Since the EAC has primarily an advisory role, each watershed should be able to
Uoperate independently if appropriate. Suggested wording would be to add a

sentence which permits each watershed to modify any recommendation of the
nEAC as needed.
U

PaQe 5 - Section I.D. 3:

This section is repeated in I. E .2. Please eliminate from this section.                   U

Paqes 5 &6 - Section I.D.3.b, c and e Executive Advisory Committee                          ~
At this time, the EAC has no support staff. These items seem to add an
excessive burden to the members of the EAC. This responsibility should be that
of the Principle Permittee.                                                     ~

Pacle 6 - Same Section, item d                                                          ~

Suggested wording: Mediating different approaches to stormwater management -’--’-F -
between Watershed Management Committees.

AIs.._.~o

The process of the mediation must be identified.
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V
Paqe 6 - ~ection I.E.3.q

If Los Angeles County is going to hire a consultant to prepare the Stormwatar
Management Plan, the same consultant must be retained to prepare any
revisions to the Plan.

Paqe 6 - Section I.E.3.e.                                                          -

Semi annual progress report is not necessary, please delete.

2
Please provide a timeline, Annual report is due on July 1, 1995 and the Regional
Board has 60 days to provide any comments ......

Paae 6 - Section I.F.

The role of the subcommittee must be further defined to include language
regarding conflicts of opinion with cities.                                              -~

~;ection I.H.H. Reqi0nal Boar~l r~
U

The requirement that each permittee submit a description of the annual
stormwater budget in more detail than is required by their respective city n

~,
~ councils is excessive. This section should be simplified or eliminated.

U

!.
Also n

; Section H must be re-numbered. U

Section I.H.2. - This permit as written is ambiguous and we will not be able to
provide a cost of implementing this permit. O

Paqe 10 - Section II.A Illicit (~onnections n
The responsibility of developing a watershed-wide program should be that of the
Watershed Management Committee. The first line should read: The WMC shall
develop a consistent .....

gAgain, if Los Angeles County is planning to hire a consultant, then this would be
the responsibility of the Principal Permittee (County).

rAIs___~o

Several additional items of this section refer to the EAC developing watershed-
wide plans. These should be the responsibility of the individual Watershed
Management Committees or the Principal Permittee.
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Paqe 11 - Section II.B,~

Please define operated.

Paqe 11 - Section II.B.8.b Reporting

The requirements of this section are redundant with existing law~ and
procedures and should be eliminated.

pa.qe 11- Section ll.B.8 c.

Most Permittees use the County Hotline for the reporting procedure. Does this
mean that this procedure is not sufficient and perrnittees must have a separate
response procedure?

Section III.D. Reoortina land Section IV.C.I

This section requires that City inspectors request to see an SWPPP during the
site visits. Without adequate SWPPP review guidelines, there is no point to
have city personnel reviewing SWPPs. Additionally, since the SWPPs are
prepared as required by the Regional Board (and using Regional Board
guidelines), the review should be the responsibility of the Regional Board.

If you have any questions or need any additional information, please do not hesitate to
call me at (310) 318-0211.

Sincerely,

~y ~’n~ram
Director of Public Works

cc: EAC
Stephen R. Burrell, City Manager

NPDES
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CITY COUNCIL nAVlD ~. BRF..~LE’~’

~0~ A. ~A~ ~ ~N ~N

~ P~T~ .~ ~or o~ Co~ ~
" F~: (2~3)
"B~L"

Co~ KE~ J. ~D~O

DA~ ~

v. HALL
~wrlCiw ~       4~ S~A ~ A~, ~, ~ ~

July 27, 1995

Mr. Gary Hlldebrand

Waste Managemen~ Division ’~’-" ~’"
P.O. Box 1460
Alhambra, ~ 91802-1460 .!~    "~S

RE:Draft NPDES Pe~it ~apters 1-4                            ~-

We have reviewed the draft Chapters 1-4 of ~he proposed new
NPDES pe~it and offer the following co~en~s:

i.    The use of the words "Princi~l Pedigree", "Co-Permitte~",
and "Pedigree" in ~his doc~en~ needs to be clarified.    For
example, does ~he word "Pedigree" as used in section I(B)2 mean
Co-Permit~ee or Principal Permittee? The word "Permittee" as it is
used in many places throughout ~e doc~ent should be replaced wi~h
~he word "Co-Permi~ee".

2. There are ~wo sections designated as I(H).

4.    In ~he second section I(H), the subject of fiscal resources is
~ouched on briefly.    This issue is one of %he most impor~an~
issues %o the member cities. If each city must arrange it’s own
funding program, ~he implementation of various stormwa~er programs
will be inconsistent from city ~o city. The overall effec% of %his
will negatively impact stormwater quali~y.    The permit should
include some sort of mandate for the Principal Permit~ee to develop
an area wide funding program.

4.    Sections I(I)l,2, &3 are misaligned at the top of page 8.

5.    The absence of the list of BMPs on Page 9 makes it difficult
~o evaluate the permit. T~e BMPs are the main manifestation of the
permit from the local standpoint. Will the BMPs be a reiteration
of the existing ~Ps or ~ilI t~ere ~e a new set of BMPs? How will

R0029669



the BMPs be developed and who will approve those that will be
included? These issues mus~ be resolved before the period of
public commentary ends.

6.    The copy on page 10 is mlsaligned.

7.    Section II has several references to deadlines that have b~en
left blank in this draft.    These deadlines are of critical
importance to member cities.    When will these deadlines be
determined and will the member cities have any input into the
decision?

8. The word "Permittee" is misspelled in Section II(B)7.

9. Section Ill(B) is missing.

10. Section IV(A)6 should provide an exception for construction
sites that do not involve any exterior grading or activities that
could affect runoff.

11. Section IV(D)2 contains typographical errors.

When the revisions to this draft are complete, please send us
a copy of the resulting document. Additionally, we anticipate
receiving draft copies of the successive chapters of the draft
permit in the near future for revlew.

We appreciate the opportunity to comment on the proposed
permit. If you have any questions or comments, please contact Tom
Kennedy at (213) 583-8811 Extension 279.

Acting Director of Community Services and Water
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Don Wolfe
2Deputy Dixmtor

Los Angeles County Depzzlmest of Public Wm~
P.O. Box 1460
Alhambt~ CA 91802-1460

Dear Mr. Wolfe: lr

SUBJECT: MUNICIPAL STORMWATER DISCHARGE PERMY~ FOR L.A. COUNTY "~’

There am many axcas of th~ draft ~�~s of th~ subject permit which could I~ fu:thcr z’e~L                    ~
"l’h~ City of I~ Miradz nscommmds that the followi~ items be �onsid~’~d for th~ ~ IX=’mit.             ~J

i.    C1~ar, specific obiec1~ves should be developed for ~he permit includLng pollution problems U
m t~ mitigaled, the locasio~ of Ibc problems, and the priomy of thor resolution.

2. Clear separation of responsibility for permit tTacldng ~d ¢nforcemem should b~
developed in the permit. P~qnits issued under the Stale General l~rmit l~,ognun for U
industries, consu’uct~on, anO utilities should be admLnistcred znd e~forced by the State, ~
~ they am collecting the fc~s lb[ tho-~ [x:rm~ts ~nd s~ng the st~dards and criteria to
lx~ met.

3. An administrativ~ revi©w process simitzr to that proposed by the Santa Monica Bay Cide.s r~~hn~dd he. !n~"orpora.~l into the ~.~rn~it to t:z~bli~h :z procedure for Pk~afd ~-qlforcemeflt
of 1he permit on e~ch Co-perm~u~’e. The review process should mitigate the need fo~ U
third party ]ega! actzon to ensure Ib~ tetras of lh~ pernut are met.

~
4. A budget and reporting process for Co perrnittees should be developed by the WTv|C a~

a pan of the Watershed Management Plan (WMP) and/or Stormwater Management Plan
./

.~.    A s~mple, concise, annual reporting system ]s n~iod a.s part or lh~ SMP.

I
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Los Angeles County Department of Public Works          ,ILIL ~’ "~ i~
C itv of

Se ces
2 en ent suNm: Ci~ Co~ents on the Fir~ Four C~pters of the N~ Sto~wat~

~, ~,~ The City has re~ew~ the dr~ of the first four chapters of the ~w sto~wat~ ~ .....
pe~t and has the folio~ng co~ents:

I. The words Co-Pe~tt~ ~d Pe~ittee s~m to be used interch~g~ly
t~oughout the Pe~t. For re~ons of clarity, whenever a referen~ is m~e u
to ~ agent, such ~ the Ci~, the word C~Pe~a~ shodd ~ u~.
L~ when~ a ref~ s ~e to ~e Count, P~cip~ Co-Pe~u~ n~ should be us~. U

2 The Ci~ is strongly opposed to proposed re~lations in the Gene~ State
Utili~ Sto~water pe~t requiting special pewits for a~i~ties such as fire
hydrant flus~ng and test pumping of wells. Th~ activities should be
exempted and so stated in the Pe~t.

If have any questions, ple~e call me at (818)574-5414.

Deputy Cit~ager/
Se~ces Dir~or

gG:rsg

cc William g Kelly. City Manager
Pat Mallov. Maintenance Se~ices Director
Eldon Davidson~ Acting City Engineer/Water Manager
Mohammad Mostahkaml. Assistant City Engmeer/Enginee~ng

!
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600 WINSTON AVENUE ¯ (818)358-3218 ,, BRADBURY, CALIFORNIA91010

J~y 27,

Los ~gel~ Co~w ~~
o~ Public Wor~

900 Sou~ FRmom A~n~
~b~ CA 91803-1331

Subj~t: CO~S ~~G TO ~ LOS ~GE~S CO~
D~ PE~

~ ~. Hildeb~d:

At the July 24. 1995, new ~o~ water ~it m~ting, co~en~ we~ made ~g~
the necessi~ for ~y development ove~ five acres in si~ having to prep~e ~ NPDES ~t.
In the City of Bradb~, we Mve a zomng mimm~ of five acres for residend~ lou.

We hereby requem ~t sineie family residential lots of over five acres ~ excluded ~m
the NPDES ~it requiremen~ for ove~iz~d I~.

~ you for yo~ consideration of t~s ~ue~

City Engineer

O~lt JUL ~ 7 1995
DEPAR],,,c,,..r ~BL[C WORKS

c: Keene N. kVilson. L’ity Manager WASTE MA~k;;EMENT DIVISION
WATER O~l~ SECTION
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O?/2i/OI ~$:;| ~8~2 $1e ~Ie oo2e ¢l’z~’ oP I)~LA2~ ~004

any ClUemmZL ! ~n~ be reecbed YJcxz~y - ~ az (818) 3~?*79’J! e~. 233.

2
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SENT BY:Xerox TelecoPLer 1020 ; 7-)1-06 ;12:25PU : 805040200-*|18 iS| |55& :| 2
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SEhT OY:Xerox TelecoPLer 1020 ; ~-$1-05 ;~2:21PU ; 003848208.018 458 3534

JUL 31 ’9~ IZ:Z~ - - §’039~6~9 P~G£.a83 :

I
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RECEIVED
July 31, 1995

JUL 31

WAS~ MAN~EMENT OMSI~
Mr. Don Wolfe, Depu~ Dir~or WATER OU~I~ SEC~ON
Los Angeles County De~ment ~ Public Wo~s
Waste Management D~isi~
~ South Fr~t St~
Alhambra, CA 91~

A~ention: Mr. Frank K~

Subj~t: Draft NPDES Pe~R

D~r Mr. W~e:

After reviewing the draft NPDES ~it ~ted July 5, 1995, the CiW of Bal~in Pa~ ~
the following primary concerns an~ we r~ommen~ that these ~ consider~ in t~
~evelopment of ~e balance of the ~.

1. Clear, s~ic obj~tives shoul~ ~ ~eveloped for the pe= it to include ~lluti~
problems to ~ mitigate, the I~ation of the problem, an~ the prioriW of t~ir
soluti~.

2. Clear separation of responsibility for pe~it tracking and enforcing should ~
Oevelope~ in the pe~it. Pe~it issue~ under t~e state general ~it pr~ram
for industries, construction an~ utilities s~oul~ be a~ministere~ and enforc~ ~
the State since t~ey are collecting t~e fees for t~ose permits an~ setting the
stanOar~ anQ criteria to ~ met.

3. An aOministrative review pr~ess similar to that Dropose~ by the Santa Moni~
Bay Cities shoulQ be inco~orate~ into the ~ermit to establish a procedure for
Boar~ enforcement of the permit on each Co-Dermittee. The review process
shoul~ m=tlgate t~e neeO for t~lrO pa~y legal act=o~ to e~sure that te~s of the
pe~it are met.

4. Budget an~ reposing process for Co-perm~ttees s~all ~e ~evelope~ by the WMC
as ~ Da~ ~f the Waters~eO Management Plan (WMP) an~or Stormwater
Management Plan (SMP).
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Draft NPDES Permit
July 31, 1995
Page 2

5. A simple, concise, annual reporting system shall be developed as a part of the
" SMP.

6. Permit shall be conditioned to be reviewed and revised in accordance with any
federal legislation passed in the process of reauthorization of the Clean Water Act
or legislation granting relief from unfuncled federal mandates.

On July 24, 1995, the meeting seemed to present an impossible task to be accomplished
by October 2, 1995. It presented an unreasonable demand upon the time and resources
of the EAC and the negotiating team and continued to imply that a SMP was being
prepared, not a permit. A more reasonable al~proach would be an extension of the
existing permit for the time period required to develop a SMP by the permittees and their
consultants. All of the specifics that are creating concern for the negotiation team, the
Board, the environmental groups, and the WMC’s would be resolved by the development
of a SMP in an open public forum. The permit could then adopt the approved SMP and
limit the permit requirements to water quality objectives, program management, and
enforcement. The time required for development of a SMP would also allow the new
permit to reflect the results of pending federal legislation. Such extension would also
allow completion of present permit requirements by Phase III cities and allow this year’s
stormwater monitoring program to present results which will assist in the formulation of
effective BMPs in the SMP.

At this time, I would like to thank the Executive Advisory Committee and negotiating team
for your representation and handling the difficult task in preparing the permit for the
agencies of Los Angeles County.

Sincerely,

DEPARTMENT OF PUBLIC WORKS

Arian Idnani
Engineering Supervisor

AI/ats
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JUI,.-31’ gS(MON) 15:36 CITY OF LA bERNE ~l.:gog~%|737 P. 002

~ O CITY OF LAVERNE
(~

CITY HALL



JUL 31    ’95 15,39                                                                                                   969596873?      PAGE.8$3
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CITY OF Los ANGELES
~[MBE;R$ C A LIF’ORNIA

RICHARD J. RIORDAN

Ha~ W. Stone. Di~zor
AUG 01

Los Angeles Counw ~pa~m o~ ~blic Wor~ DEPAR~ENT OF ~BLIC WOR~
~ South FRmont Avenue WAS~ MANAGEMENT DIWSI~
~bra, CA 91~3 WA~R QU~IW ~C~ON
Azm: Gaw Hiideb.~

D~r Mr. Store:

CITY OF LOS ~GELES CO~S ON D~ ~W STO~MWATER PE~IT

~ Ci~ of Los ~geles ~s mview~ ~e first fo~ chapters of ~e most recent dra~ of ~e ~w
Sto~water Pe~it. We ~ve inco~rated our more s~cific co~ems a~/or suggest~
revisio~ into a "r~line" ve~ion of ~e c~pte~. ~s "r~li~" d~ument (in ~th ~ copy
~ diskette fo~t) is emlosed. ~1 �o~enu a~ut the ~w ~it are I~t~ ~low.

In reviewing C~pter I. ~e pro~ "Mumcipal ~g~ Amhoriw Checklist" was also evai~ted.
Numerous co~en~ were ~de concerning this d~umem. A marked-up version of this text is
also enclosed (~rd copy with ha~wnRen co~en~). In general, most of the co~epts from the
pro~sed chec~ist are already ~ing addressed in the new ~i[. Those areas that were not
adequately addressed in the lamst version of Chapte~ I - IV have been incorporated into our
suggested -redline" version. We reco~end that many of the items listed in the Checklist
i~o~orated as Best Ma~gemem Practices in ~e approprlam chapters of the new ~it.

General Comments:

Development of Plato
The tbllowing s~tion provides an oufli~/~hedule of how the City of Los Angeles envisions the
progress of ~e ~w

Minimum or Baseline BMPs ~many of which will ~ taken from ~h~ proposed "Municipal
E¢gal Authority Checklist-) wdl be inco~ramd into the apptoprime cha~ters of the
~rmit.

Page 1 of 4

AN EQUAL EMPLOYMENT OPPORTUNISt"- AFFIRMATIVE ACTION EMII~O~’EFII -~m~-~m-m,m ~
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BMPs will be described in more detail in an appendix or reference. For example. "good
housekeeping" will be required under many sections of the permit. -Good housekeeping"
practices and/or activities will be detailed in only one sesaJon.

The Penmttees will begin to implement these ~ BMPs within the timelines
specified in the Permit.

* The Principal Permittee, utilizing consultant se~. will develop the Baseline
Stormwater Management Plan within one year of Permit adoption.

* The Baseline Plan will be used to create the Watershed Management Plans (WMPs). The
WMPs would also be prepared using ~ sea’vi:z~, and should be developed within
18 months of Penmt adoption.

* Each Permittee will author its own hnplementatio~ ~ which will provide details and
schedules for the activities within its jurisdiction. These should be developed within 24
months of Pertmt adoption.

Add the following statements to "Findiala’:

1. Describe existing problems and needs.
2. State objective to eliminate illicit connectiom and ilkgal discharges.
3. State objective to control construction runoff.
4. State objective to control runoff from in~ and ctmm~rcial facilities and residential

areas.
5. Include references to applicable State and Fede~ laws. Reference State General

Stormwater Permits,
6. Include requirement that County-owned and City-o~ operations are not exempt from

this Permit unless they are covered by another permit.
7. Include a statement regarding discharge prohibitions and receiving water limits.
8. Refer to minimum BMPs and include a clause which allows for the elimination of

which are not effective and for the implementation of additional BMPs as needed.

Add the following text to "Terms and Definite":

Unless otherwise defined herein, terms utilized in this pertr~ shall be as defined in the Code of
Federal Re_eulations (CFR) sections pertaining to stormwater, or other duly promulgated Federal
or State regulations in effect on the date the permit is issued. Exceptions to this include any terms
that are uniquely defined by each municipali .ty. such as =new development/re-development" and
"stgntficant improvement." Also. excluded are terms in the CFR which are not applicable to the
region. [:or example, the term "MS,; (Municipal Separate Storm Sewer System)" should not be

Page 2 of 4
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used: the term -storm drain system" should be used in its place.

Add text similar to the following "Permit Compliance Administrative .Procedure" as
prepared by the City of El Segundo:

If the RWQCB believes that a particular jurisdiction’s stormwater prog.ram is insufficiem
or otherwise fails to meet the goals of the Permit. the RWQCB shall send a -Notice of
Intent to Meet and Confer {NIMC)" to the jurisdiction. Failure of the RWQCB to issue
a NIMC to any jurisdiction shall constitute evidence that the jurisdiction in question is in
compliance with the terms and conditions of the Permit.

2. Upon receipt of a NIMC. a jurisdiction shall meet and �onl~ with the RWQCB. The mc~t
and confer sessions shall be for the purpose of developing additions and e~ancements to
the jurisdiction’s stormwater program which are mutually a~ptable to both parties. The
meet and comer period shall continue as long as the meetings are productive and progress
is being made. The meet and confer period shall conclude with the submittal to the
RWQCB of a written "Stormwater Program Enhancement Plan (SPEP)" which shall
include implementation deadlines. The RWQCB may mrminate the meet and confer i~riod
after a reasonable period due to a lack of progress on issues and may order submittal of
the SPEP by a specified date. Failure to submit the SPEP by the specified date shall
constitute a violation of the Permit.

3. Upon submittal of the SPEP. the RWQCB shall review and administratively approve or
reject the submitted SPEP within fifteen (15) days of receipt. Approval of the SPEP by
the RWQCB shall be evidence that the RWQCB has determined that the jurisdiction in
question is in f~ll compliance with intent and conditions of the Permit and that there has
been no violation of the Permit. Rejection of a submitted SPEP by the RWQCB shall state
in writing the reasons for the failure to approve the SPEP. A jurisdiction that receives a
rejection of a SPEP shall have fifteen (15) days to remedy the specit~ed detects in the
SPEP and receive administrative approval from the RWQCB of the amended SPEP.
Failure to have a SPEP approved by the RWQCB within thirty (30) days from the
conclusion of the meet and confer period shatl be a violation of the Permit.

4. A jurisdiction shall comply with the terms or" a SPEP and shall submit quarterly reports
to the RWQCB of progress made under the SPEP. Failure to comply with the terms and
conditions of the SPEP shall constitute a violation of the Permit.

Also add to Regional Board’s Responsibility (perhaps to chapter 1. section H):

It is the responsibility of the Regional Board to fulfill all of the State and Federal requirements
for the development of the public policy required for the legal implementation ~t the CWA and
this Permit. The Board shall have responsibility for:

Page 3 of 4
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V
1. Issuing and enforcing all State General Stormwater permits:

2. Promulgating standards: and. O

3. Reviewing. commenting ~hen appropriate, and adopting necessary, findings
establishing the following:

a. Pollutants of concern:
b. Targeted activities: ---
c. Acceptability of proposed actions: and.
d. Allowable non-stormwat~r discharges.

2
If you have any questions please call Michael E. Kantor of my staff at 1213) 847-5209.

ROBERT S. HORII
City Engineer

By Philip L. Richardson
Division Engineer
Stormwater Management Division

Enclosure
9cc: Catherine Tyrrell, RWQCB Los Angeles Region (w/enc)

h: ~or~nek\wp$ l \munp’,pc.hl W4.11t
RSH:PLR:MEK:C$:4a
h: ’,adm’,baclmp’,�or/co/0298q. IV

Page 4 of 4
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mpacem ~d all p~l£� ~rkLng (acL1/tL~ mhall almo

(~      b. ~el ~ ~1 ~/due or o~er
~poten~Lally bagful naterL~,

[shall be renoved L~edLa~el
hazardous waste nay ~ dLs~sed
hazardous ~s~e pr~ or
and shall noC ~ pla~ ~ 8

~. ~e Urban ~of~
reduce pro~e~ed ~of~ for a p~

fo~ below £n 8~se~£on
refer ~o ~e mos~ r8~ ~t£on
~act~ces Han~ook, pr~uc~
~al~y Task Force, for s~ctfic ~dan~ on
nana~en~ pra~ces for ~uc~ ~llu~
dLmcha~e. ~rcn ~banLz~

3. ~e Urb~ ~off

ten o~ra~lon of ~e

a, X~ize, ~

b. Min~ize,
~o~ ditched ~o ~e~le
mymt~.             ¯
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Note: Appl£ee to areas not

~ll. nev develo~en~
a~nagea~_pAan ~esA~ed

s~e.

--

X. XN~S~ ~ ~C~ FACX~TX~ ~.    ~ ". ....

~o~it ~on ~ ~y~a~/pe~ appeal pros8.

OrdAnanc~all provAde:

Industrial/Colonial ~o~
~e ~??i~ reduce sto~ vater pollution ~o~
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21, I.~.~ JULY 28, 1995

City of Los Angeles COMMENTS/REWRITE

I. PROGRAM MANAGEMENT

A. Princi_~al Permitte~

1. The County of Los Angeles is designated as the Principal Permittee.

2. The Principal Permittee shall:

a. Coordinate permit activities and chair the area-wide
Executive Advisory Committee and the Watershed
Management Committee~;

b. Provide personnel and fiscal resources for the development of

Baseline Stormwater Management Plan (Plan) for utilization
by each Water~ed Management Committee in develol~ing ¯

~
watershed management plan (WMP) for each ~

c. Provide personnel and fisca~ resources for the development of
the WMPs;

d. Provide personnel and fiscal resources for the updating and
modification of the Plan and theWMPs;

e. Provide technical and adminis~ative support for both the
Executive Advisory and Watershed Management
Committees;

f. Implement watershed water quality monitoring programs;

g. Provide the ~rsonnel and fiscal resources to complete annual
reports with evaluations of monitoring program data and
BMP effectiveness;

h. Coordinate the implementation of ~tormwater q~lity
management activities of regional significance (thi~ sh~ll
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mean that the Principal Permittee shall identi~,. BMPs which
are applicable for implementation by perminees watershed-
wide and area-wide), such as public ouu’each and education.

0pollution prevention, waste minimization, and other similar
actions;

L

j. ~he6ngA~t as liaison between all Permittees and the Regional
Board on Permit issues.

i. The other cities and agencies m desisamd as

2. Each Permitt~ shall:

a. Participate in the development and amendment of the r~
stcmm~,-p~m Baseline Stormwater Managemem Plan

specific stormwater ~programs, projects
and/or activities which are to be conducted within their
jurisdictional boundaries ;;.~.i~.~, ~,~:~.~=5, including the storm
drainage system they own and operate, and which
demonstrate �ompliance with the WMP(s) requirements; and

c. Provide in a timely manner all information needed by tim
Principal Permittee for completing the annual reports.

Agency Coordination

Each Perminee shall coordinate implementation of permit requirements and            _.~
pollution prevention activities among each Permittees internal departments
and agencies (i.e. public works, planning, utilities, water supply, etc...).

Executive Advisory Committee-’-’-

!. An area-wide Executive Advisor/ Committee (EAC) shall be
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established.                             ’

The EAC shall consist of a representative of the County of
Los Angeles. City. of Los Angeles. a representative from the Malibu
Creek, Santa Clam, and Dominguez Channel Watershed Managemem
Areas, and two representatives from each of the San Gabriel River,
Los Angeles ~ver, and the Ballona Creek Watershed Managernant

a. One representative from the EAC s~l �~ir the Water~hed
Management Commiuee for that Permittee’s main watershed
management srea.

3. The City Administrator/Public Works Director
the County of Los Angeles and for the City of Los Angeles shall
appoint a representative(-,e) to the WM~EAC. Other members will be
appointed by the WIVlCs.

Re_~ional Board recoeviT~ that the EAC assumes no res~o_ nsibili~ for the adequacy or inadea_u~’~_
of any individ.~l Permittee’s efforts and is not viewed as the res_~on~ible a_~encv in this

The EAC’s main role is to facilitate _nro_~,r-arns within the six ;;’::=~--~ wste~heds and to e~,’,,~,’~:-
consistency amon_e all of the

~4. Additional responsibilities of the EAC ~re:

a. Making recommendations on area-wide issues to each of the
Watershed Management Cornmitlees;

b. Assisting in the development of the Baseline Storm Wa~r
Management Plan; and

Management Plans as developed by each Watershed
Man~_ement Comminee and provide direction and guidance
on the plans for consideration by the Watershed Management
Committees;

ed. Prepanng and forwarding unified submittals to the Regional
Board upon receipt of L’~formation and materials submitted by
the Watershed Management Committee in compliance with
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Permit requirements;                  ’

de, Mediating conflict among ~he ~Pennittees;

f. Cc, c,r~:r,:,:,:Coordinafing the implementation of pilot projects
to target pollutant sources, evaluate BMP appropriateness,
and assess effectiveness.

Watershed Mana_eement Comminee

1. Watershed Management Committees OVMC) shall be established md
consist of a representative of each of the Perminees for that p~ticul~r
watershed management area. Regulaz WMC meetings shall be open
to attendance by the public. The ~VIC may hold closed ses~ons, ~
its discretion, to discuss pen~it related issues.

2.    The City Admi~strator/Public Works Director of each Penai~ee ~
~aoint a represeatative(s) to ~� WMC.

3. The Malibu Creek, Santa Clara, and Dominguez Channel WMCs
shall each appoint one representative to serve on the EAC ~xl to ~
the WMC. The San Gabriel River, Los Angeles River, and the
Ballona Creek WMCs slmll each appoint two representativ~ to serve
on the EAC, one of whom will chair the WMC.

4. The WMC sh~ll b~ r~ponsible for.

a. Establishing goals and objectives for the watershed;

b. Prioritizing pollution conu’ol efforts;

watershed management plan (WMP), based on the Baseline
Stormwater Management Plan (Plan);
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PTm, preparing revisions for and making appropriate changes             If
to the Plan and the

0
t’acilitating the preparation o~" the annual reports on P~m~it

Boa.,d - a draft of the ~n~ual report shall I~ e~nda~l ~o _
each Ge-taens~’~Pen~t’te= a~d th~ Executive AdvLm~

to the R.egior~l Boazd;

f. Facilitating the irnplemen~on of this Order rod-lEe

F. Watershed Management Subcommittees

I ~ ..........
;.~,c ’;,~,.I~l’he W~4Cs and/or the EAC shall establish sulx:ommit~s,
~s necessary, to facilitate implementation of this Ord~.

(3. Institutional Arran_~ements ~’~

I The Principal Permiuee and C-o-Permiet.esPermittees shall be
responsible for their agency’s cor,~pliance with this Permit.

2. As the I~e~WMPs are more f~flly developed, the Wb4GWMCs shah
eee~4~-’-,.v~e~dentify special agencies and districts thal also
regulate and/or perform activities addressed under different elements
of the IzlanWMP. Th~-eeze6i~The WMC shall a~-mpt-te

~,~,~,, ~,~~:~,;-,~repor~ and make recommendations for
resolution to the lai’m’u~egional Board for any coru~icts which are

Pro_m-ares, including schedules l’or implementation developed under the terms of the
Permit shall be submitted to the Executive O~cer l’or approval. Programs shal~ be
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implemented upon approval of the Executive Officer. Within 4~ days of program
submittal, the Executive Officer shall respond with the results of the review of the
program or its approval. Where no wrinen response has been received by
Principal Perminee within 45 days, the program submittal shall be de~ned approved.

I.    ~

Each Perminee shall submit an annua~ budget for L~-.:.~.:.~.:.~:,~.~,’      ,            ,,,-"
l~.~p’le~t~tib~ Plan within 30 days after the budget adoption. The budget shaft
summarqzed and put into a format which identifies the necessary capital
operation and maimenance expenditures necessary to implement the storm water
management prog~’n. The budget shall provide infommion such as fundi~
source~ staffr~ources, equipment, support capabilities, contr~t services, s~l cost
¯ bating arrangements for the storm water management progrm~ Also in~lud~l slmll
be a description of any funding shortfalb.

I. Area-Wide Resources. In implementing ~ Ord~M-4ho.P~ the
Permittees may elect to join~y fund a ~ingle program for certain
BMPs, such as Public Education, that are ~ea-wide in nature.
Funding ageements, including budgets and cost per agency, shall be

3. Cit~-Specific l~ourc~ - ~~1 ~bove~ ~ Pmniuee
develop ~an ann .ua~_ budget detaili~g"the-~ost o~"~mplemen~n

I. The legal authorit7 that was required of. �~ch Permiuee under Order
No. 90079 shall continue in

2. The ¢o-Perminces shall exercise ~heir legal authority and require
compliance with this Order mm~-@~.--P~m~-within its jurisdiction.

Each Permiuee shall certify that it has legal authorit7 to conu-ol
discharges to and £rom those portions of. the s~orm drainage
over which i~ has jurisdiction. Th~s legal authorit7 may be a
combination of" statute, ordinance, permi~ conwac~, order or
jurisdictional agreements between perminees with adequate exis~
legal authorit7 and shall, a~ a rrm~num, accomplish I~ems a-f" below:.

Control the conu’~bution of" pollutants to the ~orm
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drainage system by storm w~r disciples associa~
with indusu-ial activity and th~ quality ofs~onn water
discharged from sites of indtmml

b. Prohibiz i4fiei~_ .eg_~ discharges ~ ~ ~:oanectio~

¯

vehicle fluids, green was~

d. ¢ongol fl~’ough ~ ~" ~m~r-ju~sclJc~om]
agreements among im’mit~s ~1~ con~bution of
pollutants bum on~ ixa’tion of
sym to aaothcr,

e. Require compliance with comKfons

f. Carry out all inspe~on~ surveilbace md monitoring
procedures necessary to detenn~ compliance and

.�~ ,~,.�~: noncompliance with pen~it

....................... ~ ~;~=-:-~,,,.d- "-,., ";h= ;.~.g:;.

adoption, each Perminee shall demonstrate that it has adequate k~al authority or
provide a schedule for obtaining the adequate legal authority. Guidance for
demonstrating adequate legal authori .ty is included within the EPA document entitled
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Applicatio~ For Discharges from Municipal Separate Storm Sewer Systcrtu. (EPA
833-B-92-002, Nov~mbtr 1992), page 3-4.                                         0
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ILLICIT DISCHARGES                                   .

~25, l~gS

~cluding inve~igative s~d p~c~, to el~ illich
~o ~..~.~ ~ent .~ble. ~h P~
~~ ~pl~on o~ a pm~ w i~

I.    ~e p~ ~ ~ ~ a ~ ~ fobs:

A ~h~e of ~o~ ~ for i~on
co~e~o~ ~n i~ j~on. B~ on ~
field ~nB activi~es, or o~er app~p~a~
~ch ~i~ ~ ~ of ~ble ~n~ of~
illicit ~o~, det~on ~d follow up p~
~ follo~ ~o~w sh~l ~ ~lis~
~or p~bl~ ~ ~d ~Iow for a

ind~ s~h ~ ~o~ ~ified ~
CFR P~ ~5 - 471;

b. A deep,on of ~o~ ~ i~tion
~on ~ identifi~on ~d el~on p~;

A de~p~on of ~e public ~uca~on
~de~en m i~o~ ci~ ~ut
¯ ~g~d~p~g; ~

d. A d~pfion of ~e n~e~ ~o~t ~on
to te~ s~h illicit ~o~.

~e Peewees sh~l implement a co~ist~t ~ord k~g
¯ e implemen~tion of ~e illicit co~ec~on ~o~ by

Illicit Disch~ge~i~!
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o I. The Perminees shall develop a consistent ;~,~.~,~d;ag rte.ord k~
system to document illicit discharges/disposal by ~

Necessary enforcement action shall be taken to terminate inch illi~t
discharges/disposal. The EAC shall develop standard enfot~cement

i
3. The Perminees shall implement a program by , to

[ identify problem areas of illegal disposal ~ where ~
clean up ~,----~ .................................,,       ,o -’.~- ~
enforcement ~re necessaW to prevent the disch-,rge of conttmitm~

4. Sy,aem Surveillmme

¯ .    By        , the Permittees simll develop a lXt~mn to
educate inslxctors, maintenance workers, and other field
of the Perminees to be observant of illicit dischargers/dislxmtl
dm’ing the course of theh" daily activities.

b, By , the Permittees shall develop survtilltt~t
programs ..... , ............. ,

illegal discharges m~l dispoml into the street system,

5. Each Perminee shall be responsible for responding to illicit
dischargeddumping incidents that occur in the storm drain system
owned and/or operated by the Permitt~.

~ 6. Such response shall include investigation, containment, and cletnup
¯ activities as appropriate.

7. The EAC shall develop procedu~s for spill response. In responding
to a sewage spill, the Perminees to the extent feasible, shall lXevent
any disinfection agent used during the spill response activity from
being discharged into the storm drainage system.

8.    Reporting
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a. The pem~-~Permittees shall develop and implement a
p~gram to promote, publicize, and facilizate public reporting
of illicit dischazges and of water quality impacts associated
with discharges from the storm drainage system. :Fhelweg~n

b. Irgidents involving a hazardous subslm~ entering the storm

S~t~ of C~lifomia Offi~ of Eme~ency S~rvi~ {OES) ~
(800).~-~ and the Federal Hazardous Response Number
at (800)         Reports received through the County-
wide or local city hotiines shall be documented and ~
as desc~bed below.

c.    The Pemfittees shall implement a �omplaint response
procedure by         A epsaetes, ly-summary of calls
shah be submitted to the Regional Board in the annual report

quantity; what rem~c/Jal action was taken; and what happened
to the di.~h~’g~lduml~’.

Quac~’iy, the Regional Bo~d ~hali provide the Principal Permitt~ an
ulxlated li~ ~f NPDES Pen~it~ i.~ued by the Regional Boa~l for ~,~ i~
de~-,maining the m~,~e of the existing nOnoSt~rm discb~’ge~ in the r~ei~-~g

The Perrnittees shall coordinate with other regulatory agencies and report and
make r~ommendatio~ f~r resolution to the Regional Board of~r~ conflicts
which are identified between the pr~vision~ of thi~ l~rmit ~nd the
requiremen~ ~f other regulatory agencies. The~e agencies, include but ~

Au~ 1. 1995
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not limited to: .

a. California Department offish and Game U
b. California Department of Toxic Substances Conlrol --
�. CaJifornia Coastal Commission Ld. United States Environmental Protection ~

2
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July ~-~28, 1995

111. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES

A. Identification of Source~

1. By         , the Permittees shall develop a program that focuses
on the identification and control of stormwater polluttat discharges
from industrial/commercial facilities within their jurisdiction.-s~his

a. A descTiption of-itiformati6n to be
industrial/commercial fa~lilieg; and

b.    A description of training to be provided to program staff.

2. Problematic facilitie~ identified under 4.a. 1, and facilitie~ identified
as a source of significant pollutants under Chapter II (A & B) shall be
inspected as f~equently as necessary to stop the discharge of
pollutants, but at least once during the term of this Permit.

The inspection program shall include:

a. A description of inspection procedures, including remediatien
and enforcement proc~ures for non-complying facilities; and

b. A record keeping system to document the status of facility
inspections.

-~3. The Permirtees shall develop a database listing industries identified under
4.a. 1 by four digit SIC codes which shall be updated annually. The database
shall include at a minimum:

a. Facilit7 owner’s name, address, and telephone number,

b. Site address: and telephone numbe;,
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~ c. Closest receiving watt,

’"~ d. Applicable SIC code(s); O

By         , the F.A~Cs ~ ~ &~ign ~ l~llut~
source identification program to identify Ixxendally significant

and/or interrelated set of pollutant generating axtivides are occuning.
Its objective is to provide data for developiag and implementi~                ’~’

¯ qi Industries shall be grouped by IEe PermiRees. Those
indus~’ies regulated under Plmse l of the Federal
stormwater program (40 CFR 122.26) will be grouped
together. This lpoup of indm~6es will be ~rgeted fe~
routiae

2. Other industries that, based o~ land use, operation,

Au~us~ I. 199~
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and activities, could pot~mially conm’b~ signific~m
pollu~ams imo storm water runoff" will be ~muped
~ogether. This second ~xoup ~ inchzde vehicle
repair shops, vehicle body sho~, ~ ~ m~l
accessory shops, gasolin~ sm~s, ~ ~

b. Ranking of Industri~l/Comm~d~l ~

1. Industrial and commercial f~cilifi~ ~ in
group 4.a.l shall be ranked in order of priority for
implementation of managemem me~sm~s and

hi~ priorit7 are those whose activities ~e de~mnined

impaczs to storm ~ dischm~s.

Industrial and commercial facilities ide~ified in
group 4.a.2 shall be ranked in orde~ of’ priozity for
implementation of mam~emem measles by

¯ Facilities in this lcroup I/~ sre deemed
problem facilities will be tarried for inspec~om

~ the illicit discharge investigation progr~ ~ad other
available information, to identif~ likely sources of specific
The annual report to the Regional Board shah recommend a
for pollutant source identification during the following year,
including s~ecific sites rod/or activities to be monito~L

Control Measure~

I. Specific urban runoff" control programs for maj~,~’oup 4.a.l and
group 4.a.2 potential pollution sources shall be developed by
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control program shall ~’get areas and activities with potential
substantial pollutant Ioadings and shall initially focus on the
development of soun:e control measures such as souice minimiz~ion,
education, good housekeeping, and sfle de.sign altvro~iv~

2. As information regarding specific pollutmt sotm:es is eoEecmd under
the pollutant source identification program, spocifi© �on~’ob
(including structural measures such as, oil/watt" separators,
infiltration, detention, biofilters, etc.), shall be evaluated as to their
feasibility and cost-effectiveness in ~ldressing ebese group 4.a.I

3. The programs shall include a des~ption of the me~s curmn~
being implemented, and their effectiveness (if available), proposed
measures and a schedule of implementation and a description of who
shall implement the proposed control measures. The programs shall
also des~be any studies and pilot projects the Permittees intend to
develop to assess the feasibility of specific control m~

¢. Outreach

As part of the Public education program, efforts shall be undertaken to inform both
industrial/commereial sources regarding storm watex pollution issues ~
related to their discharges and operations.

D. Renortin~

During inspection of
group 4.a.! facilities, inspectors shall request to see ¯ copy of the SWPPP t~quired
under the California General Indu.~fial Stormwater Permit d~’-a/’ri~pe~m~ If
no SWPPP is available, the Regional Board shall be notified. Additionally,
problernatic facilities shall be reported to the Regional Board as deemed necessary
by the Pennittee.

Development of training programs for industrial storm water inspection s~T shall
be completed by          . Storm water inspection st~tTwho visit indusu’ial ~nd
commercial facilities shall be wa.ined to determine compliance w~th the requirements
of this Permit.

^u~= I. 199~ Cm/of Lm ~
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The Perminees shall develop a program for the exchange of i~ormation b~tween ~ O
Permittees and the Regional Bo~i. Appropriate forma~s for such Rpons sl~ll be
developed as requir~

L
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July .~1-28, 1995

~d~ IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENTAND
REDEVELOPMEI~

THIS SECTION WILL BE REWRITTEN BY REGIONAL BOARD STAFF.

I. T~e EAC shall develop a ¢o~istent apprcach ~o ~i~i~ing ~o~ ~
quality impacts on a watershed-wide basis in California Environmental
Q~iit~ Act (CEQA) d~ents for ~ by ~e Per~i~ by

adopted by the P~rmit~ ~o I~itiv¢ly add~’~ ~’ q~di~ ~

3. Additions shall be made to the CEQA "Environmental Checidist Form" that

4. No b~ilding/demolition l~n~it ~11 i~ i~l by ¯ Per~it~ md~
~ �onslruction/demolifion site has submitted evidence of being covered by the

State Consm~ction Activities Storm Water Discharge Permit, for projects

0 subject to said Permit.

5. Each Permittee shall review its existing unique jurisdictional
planning/development mechanLs’ms. By ~ the Permitte~ should begin
to develop mea~ to integrate stormwater management considerafion~ into
applicable mechanisms.

"
----:--__ _L_. _. ..... :__ .J..__’__ .~_ ......
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The EAC shall es~blish a screening criteria for consU’uction sites by __.
on this criteria, the Permirtees shall develop a listing of construction ~ctivit7 within

geach Perrnitlees’ jurisdiction. This listing shall be updated qum’l~y and shall al
minimum include the following information: Site address (or dim~ons), site
conWactor contact and phone number, owner name, address, and phone number. Tbe
prol~ed site total ~i~ in ~reage or ~q~,~ f~t ~d begi~i~g ~:1 ~ ~

Consu’uction activity shall refer to mD’-~,-~q-ef~e following:                            2

&    Any acfivi~ subjec~ to a State of California �o~on storm ~
pem~it+ andlor

b. Any �o~xucfion sit~, mgardl~ss of size, that has ~

1. A watershed-wide program to reduce pollutants from construction
~tivitie$ sl~ll be develol~l by

2.
include,l~g~at to~ mim~um:redu~ l~llutants f~ exm.~,’~¢tio~ ~’tiviti©s daall

& Erosion control r~luirements;

b. Significaat materials management requirements; and,

�. A description of in~l~ction pmced~es for implementation. ~’~

3. A s~ndardiz~d rel~rting format to d~:ument

._
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implementation shall be developed for consistency’ and use by all
Permittees.

¢o ~

Training programs shall be developed by          , b)’ the Permitte~ for their
staff involved in the review and inspection of both public and pfivste c.~tslru~on
and/or grading projects. The warning shall include that inspectors shall request to see
a copy of the SWPPP onsite. If no SWPPP is presented to the inspector, the Regional
Board shall be notified. Evidence of satisfactory training program materials and
documentation of training shall be submit’~l to the Regional Board by

D.

I.    All control measures shall be properly msintsinod.

2. The Permittees shall implememdevelop and begin imple~nentation of
a program by         , to encourage all developers to maxim~
pervious ~’eas and storm water infilmuion (in arr,~ where the
geology and topography allow), minimize directly connected
impervious are~, e~’-O-~nd include treatment control me~’ur~.

incorporated into a private development are properly maintah~L
Deed restrictions, covenants, conditions and res~ctinns (CC&R)
could be used to direct such requirements and responsibilities.

E. Conflict~ With Other M~L~t~

The Perminees shall coordinate with other regulatory agencies and repor~ and m~ke
recommendations for resolution to the Regional Board for conflicts which are identitied
between the provisions of this perm~ Order and the requirements of other regulatory
agencies.

Aulug I, 19q~ C~’y of L~ An~M~

R0029719



CITY OF INDUSTRY WATERWORKS SYSTEMS

July 31, 1995

Mr. Don Wolfe, Deputy Director
Los Angeles County of Public Works t~JJG " ~ ’l~95
P.O. Box 1460
Alhambra, CA 91802-1460

Rr: Draft Pe.m~it

Dear Don Wolfe:

The July 24th meeting provided an opportunity for the members of the Waterd~t Management
Committees (WMC) to better understand the process of development of th~ n~w Municii~l
Stormwater Discharge Permit for Los Angeles County. We can appreciate the difficulty of the task i

_.~before the Executive Advisory Committee (EAC) and the negotiating team and we thank you for
your representation of the agencies of Los Angeles County.

There are many areas of the draft chap~,rs which could be further revised and individual WMC
members will forward their concerns relative to those areas. Certain primary concerns have been
identified by many WMC members and these should be consi~ imr~_ i~t,,,|y tO guide
development of the balance of the permit.

I. Clear, specific objectives should be developed for the permit including pollution problems
to be mitigated, the location of the problems, and the priority of their resolution.

2. Clear separation of reponsiblity for permit tracking and enforcement should be developed
in the permit. Permits issued under the State General Permit Program for industries,
coitstructio,, ~md utilities should b¢ administered az~d enforced by hhe. Slate, az they axc
collecting the t~es for those permits and setting the standards and criteria to be met.

3. An administrative review process similar to that proposed by the Santa Monica Bay Cities
should be corporate into the permit to establish a procedure for Board enforcement of the
permit on each Co-permittee. The review process should mitigate the need for third party
legal action to ensure that terms of the permit are met.

4. Budget and reporting process tbr Co-permittees shall be developed by the WMC as a part
of the Watershed Management Plan I WMP) and!or Stormwater Management Plan {SMP).

5. A simple, concise, annual reporting system shall be developed as a part of the SMP.
Post Office Box 3165

255 N. Hacienda Boulevard, Suite I01
City of Industry. CA 91744

, a18~ 336-1307
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Page two
Draft permit

6. Permit shall be conditioned to be reviewed and revised in accordance with any Federal
Legislation passed in the process of reauthorizatinn of the Clean Water A~t or legislation
granting relief from unfunded Federal Mandates.

Please incorporate these concerns in your continuing efforts to develop the new Im~niL

In closing, the July 24th meeting seemed to present an impossible task to be a~complished by
October 2, 1995. It presented an unn~sonable demand upon the time and r~3~wees of the EAC and
the negotiating team and continued to imply that a SMP was being prepared, not a permit. A more
reasonable approach would be an extension of the existing permit for the time period required to
develop a SMP by the permittees and their consultants. All of the specifics that are creating concern
tbr the negotiation team, the Board, the environmental groups, and the WMC’s weeld be resolved
by the development of a SMP in a open public forum. The permit could then adopt the approved
SMP and limit the permit requirements to water quality objectives, program management, and
enforcement. The time required for development ofa SMP would also allow completion of present
perrait to reflect the results of pending Federal legislation. Such extrusion would also allow
completion of present permit requi~ments by Phase III cities and allow this year’s stormwater
monitoring programs to present results which will assist in the formulation of effective BlVIP’s in
the SMP.

Sincerely,

John Ballas
City Engineer

JDB:jk

c: Chris Rope, City Manager
Carl Bumett, Executive Agency Director
John Kao. NPDES Program Coordinator
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Clear, specific objectives should be developed for the permit including pollution problems
to be mitigated, the location of the problems, and the priority of their resolution.

Clear separation of responsibility for permit tracking and enforcement should be
developed in the permit. Permits issued under the State General Permit Program for
industries, construction, and utilities should be administered and enforced by the State,
~ they .-re coll~ting t,~,e fees for those pe..rmits and se~.ting the sta~,dards and criteria to
be met.

An administrative review process similar to that proposed by the Santa Monica Bay Cities
should be incorporated into the permit to establish a procedure for Board enforcement
of the permit on each Co-permittce. The review process should mitigate the need for
third party legal action to ensure that terms of the permit are met.

4. A budget and reporting process for Co-permittees should be developed by the WMC as
a part of the Watershed Management Plan (WMP) and/or Stormwater Management Plan
(SMP).

A simple, concise, annual reporting system is needed as part of the SMP.
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City o[_ ermosa
,’~ -~,.~1 ~ =1~/.~-

0~
Civ*c Cenler. 131~ Valley ~*ve. Hermosa ~acfl. Cllifornia ~-~

July 31, 1~5 L
California Regional Water Quality Control Board R ECEI ;
Los Angeles Region
Mr. Mark Pumford
101 Centre Plaza Ddve AUG - ~ 1~95

Monterey Park, CA 91754-2156 ~,,~0~, ...

Dear Mr. Pumford:
~II~/i~B~1

Thank you for the opportunity to review and comment on the first four chapters of the
Municipal NPDES Permit. I would like to also thank the negotiation committee for their
hard work in participating and preparing this permit. The following summarizes my
recommendations to the July 5, 1995 Draft NPDES Permit:

General Comments

1. There is no provision for administrative procedures if a permittee’s performance
is deemed unsatisfactory by the Regional Board. This type of procedure would
be a preferable alternative to the current method of achieving compliance (i.e.:
enforcement by lawsuit).

2. I made a comment at the July 24, 1995 meeting that the EAC’s role was
excessive throughout the report with limited number of staff. Later, I was told
that Los Angeles County is planning to hire a consultant(s) to develop
watershed management plans and the consultant(s) will also be staff to EAC. If
this is done immediately, even if it takes six consultants (one for each
watershed), a management plan can be in place by the December target date for L
the Permit adoption. The hiring of consultant(s) must be part of the permit
requirement.

for review by any of the committees and any submittal to any agency ~’~3. All items
must have a time limit.

4. A cost analysis of the permit tasks must be performed for cities by population or ~- -.area.

5.    A meeting with all cities to explain the permit tasks will be helpful.
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V
Paqe 4 - Section I.A.2f - Principle Permittee (L.A. County)

Suggested wording:

The principle permittee and the watershed manaqement committees =hall
recommend BMPs which are applical~le for implementation by permittees on a
watershed-wide and area wide basis.

Paqe 5 - ~ection I.D. Executive Advisory Committee

The Principle Permittee, as the largest entity among the six watersheds, should
continue to chair the Watershed management Committees. Section I.D.2.a
should be changed to read: The Principle Permittee shall chair the .....

There is no mechanism for membership on the EAC. Suggested wording is to
add a new section I.D.2.b:

Each watershed management committee will elect their representative to the
EAC by a majority vote. The representative must be a regular participant in the
watershed management committee meetings and have senior staff level or
higher authority in their respective permittee.

AIs.._.go

Since the EAC has primarily an advisory role, each watershed should be able to
operate independently if appropriate. Suggested wording would be to add a
sentence which permits each watershed to modify any recommendation of the
EAC as needed.

Paae 5 - Section I.D. 3:

This section is repeated in I. E .2. Please eliminate from this section.

Paqes 5 &6 - Section I.D.3.b, c and ¯ Executive Advisory Committee

At this time, the EAC has no support staff. These items seem to add an
excessive burden to the members of the EAC. This responsibility should be that
of the Principle Permittee.

Paqe 6 - Same Section, item d                                                             .,

Suggested wording: Mediating different approaches to stormwater management
between Watershed Management Committees.

AIs.__.go

The process of the mediation must be identified.
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Paae 6 - Section I.E.3.c

If Los Angeles County is going to hire a consultant to prepare the Stormwater
Management Plan, the same consultant must be retained to prepare any
revisions to the Plan.

Paae 6 - Section I.E.3.e,

Semi annual progress report is not necessa~, please delete.

Please provide a timeline, Annual report is due on July 1, 1995 and the Regional
Board has 60 days to provide any comments ......

Pa~e 6 - Section I.F,

The role of the subcommittee must be further defined to include language
regarding conflicts of opinion with cities.

Section I.H.H. Reqional I~o~r~

The requirement that each permittee submit a description of the annual
stormwater budget in more detail than is required by their respective city
councils is excessive. This section should be simplified or eliminated.

Section H must be re-numbered.

Section I.H.2. - This permit as wTitten is ambiguous and we will not be able to
provide a cost of implementing this permit.

Paae 10 - Section II.A. Illicit Connections

The responsibility of developing a watershed-wide program should be that of the
Watershed Management Committee. The first line should read: The WMC shall
develop a consistent .....

Again, if Los Angeles County is planning to hire a consultant, then this would be
the responsibility of the Principal Permittee (County).

Several additional items of this section refer to the EAC developing watershed-
wide plans. These should be the responsibility of the individual Watershed
Management Committees or the Principal Permittee.

R0029726



pa.~e 11 - Section ll.B.5 V

Please define operated.

Paqe 11 - Section II.B.8.b RePOrtinq

The requirements of this section are redundant with existing law= and I.
procedures and should be eliminated.

Paqe 11- Section II.B.8 q,

Most Permittees use the County Hotline for the reporting procedure. Does this
mean that this procedure is not sufficient and permittees must have a separate
response procedure?

Section III.D. ReDortina land Section IV.C.~

This section requires that City inspectors request to see an SWPPP during the
site visits. Without adequate SWPPP review guidelines, there is no point to
have city personnel reviewing SWPPs. Additionally, since the SVVPP$ are
prepared as required by the Regional Board (and using Regional Board
guidelines), the review should be the responsibility of the Regional Board.                ~’~

!If you have any questions or need any additional information, please do not hesitate to
call me at (310) 318-0211.

iranl
Director of Public Works

Stephen R. Bun’ell, City Manager

NPDES
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.FULY 21, 1995

I. PROGRAM MANAGEMENT
O

I. The County of Los Angeles is designated as the Principal Pennittee.
L

2. The Principal Permittee shall:

a. Coordinate permit activities and ee-chair the area-wide Executive
Advisory Committee and the Watershed Management Committees;

2
, b. Provide personnel and fiscal resources for the development of the

stormwater management plans and their modification;

c. Provide technical and administrative support for both the
Executive Advisory and Watershed Management Committees;

¯
d. Implement watershed water quality monitoring programs;

e. Provide the personnel and fiscal resources to complete annual r~
reports with evaluations of monitoring program data and BMP
effectiveness;

f. Coordinate the implementation of stormwater quality management
activities of regional significance (this shall mean that the
Principal Permittee shall identify BMPs which are applicable for
implementation by permitlees w~tershed-wide and area-wide), such            r~
as public outreach and education, pollution prevention, waste
minimization, and other similar actions.

g. Meet all the responsibilities outlined below for a Co-Permittee.

/ h. Acting as liaison between all Permittees and the Regional Board
on Permit issues.

B. Co-Permitte~

I. The other cities and agencies are designated as Co-Permittees.

2. Each Permittee shall:

a. Participate in the development and amendment of the stormwater
management plan;                                                          ’,

b. Implement the stormwater management plan within their
jurisdictional boundaries which includes the storm drainage system

I
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they own and operate;

c. Provide in a timely manner all information needed by the Principal
Perminee for completing the annual reports;

C. Agency Coordination

Each Permittee shall coordinate implementation of permit requirements and
pollution prevention activities among each Permittees internal departm~ts
and agencies (i.e. public works, planning, utilities, water supply, ¢t~...).

D. Executive Advisory_ Commine~

1. An area-wide Executive Advisory Committee (EAC) shall be

2. The EAC shall consist of a representative of the County of Los Angeles,
City of Los Angeles, a representative from the Malibu Creek, Santa
Clam, and Dominguez Channel Watershed Management Areas, and two
representatives from each of the San Gabriel River, Los Angeles River,
and the Ballona Creek Watershed Management Areas.

a. One representative from the EAC shall chair the Watershed
Management Committee for that Permittee’s main watershed
management area.

3. The City Administrator/Public Works Director of each Permittee shall
appoint a representative(s) to the WMC.

The Regional Board recognizes that the EAC assumes no restmnsibilitv for the adea_uacy or
inadeo.uacy of any individual Permittee’s efforts and is not viewed as the responsible agency in

The EAC’s main role is to facilitate Droerams within the six watershed and to enhanc,-
consistency among all of the ~ro_m’ams_ - -

3. Additional responsibilities of the EAC are:

a. Making recommendations on area-wide issues to each of the
Watershed Management Committees;

b. ReViewing the stormwater management plans as developed by
each Watershed Management Committee and provide direction and
guidance on the plans for consideration by the Watershed
Management Committees;

c~ Preparing and forwarding unified submittals to the Regional Board
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¯ Vupon receipt of information and materials submiRed by the
Watershed Management Committee in compliance with Permit
requirements;

0
d. Mediating conflict among the Co-Permittees. -

e. Developing a baseline Storm Water Management Plan for L
utilization by each WMC in developing a plan fo~ ~ach watershed _
management area group; and

f. Coordinate the implementation of pilot projeas to target pollutant.
sources, evaluate BMP appropriateness, and ~ effectiveness.

E. Watershed Manaoement Committee

1. Watershed Management Committees (WMC) shall be established and
consist of a representative of each of the Permittees for that particular
watershed management area. Regular WMC meetings shall be open to
attendance by the public. The WMC may hold closed sessions, at its
discretion, to discuss permit related issues.

2. The City Administrator/Public Works Dir~tor of each Permitme shall
appoint a representative(s) to the WMC.

3. The WMC shall be responsible for:

a. Establishing goals and objectives for the wate~aed;

b. prioritizing pollution control efforts;

c. Preparing any revisions to the Stormwater Management Plan for
the watershed (This includes the development of all chapter
components of the Plan);

d. Assessing the effectiveness of the Stormwater Management Plan
/ and making appropriate changes;

e. Preparing the semi-annual progress reports and annual reporls on
Permit activities within the watershed for submittal to the Regional
Board -- a draft of the annual report shall be circulated to each
Co-Permittee and the Executive Advisory Committee for their
review and comments prior to submittal to the Regional Board;
and

f. Facilitating the implementation of this Order and the Stormwater
Management Plan among the Permittees in the watershed.

F. Watershed Management Subcommittees
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1. Subcommittees will be established where needed as determined by the
~ WMC and/or the EAC.

2. The Subcommittees will be focused on specific program areas ~nd can
provide more specific oversight on the development~ ~mplementation,
and evaluation of selected prognun areas.

G. Institutional Arran_~em~pt~

1. The Principal Permittee and Co-Permittees shall be respomible for their
agency’s compliance with t~is Pem~t.

2. As the Plan is more fully developed, the WMC shall coordinate with
special agencies and districts that also regulate and/or perform activities
addressed under different elements of the Plan. This coordination shall
attempt to ensure that their functions and the Plan are compatible.

H. Regional Board

Programs, including schedules for implementation developed under the terms of
the Permit shall be submitted to the Executive Officer for approval. Programs
shall be implemented upon approval of the Executive Officer. Within 45 days
of program submittal, the Executive Officer shall respond with the results of the
rewew of the program or its approval. Where no written response has been

¯ received by the Principal Permittee within 45 days, the program submittal shall
be deemed approved.

Each Permittee shall submit an annual budget for implementation of the Plan
within 30 days after the budget adoption. The budget shall be summarized and
put into a format which identifies the necessary capital and operation and
maintenance expenditures necessary to ~mplement the storm water management
program. The budget shall provide information such as funding sources, staff
resources, equipment, support capabilities, contract services, and cost sharing
arrangements for the storm water marmgement programs. Also included shall be
a description of any funding shortfalls.

1. Area-Wide Resources - In implementing this Order and the Plan, the
Permittees may elect to.jointly fund a single program for certain BMPs,
such as Public Education, that are area-wide in nature. Funding
agreements, including budgets and cost per agency, shall be developed.

2. City-Specific Resources - Each Permit~ee shall develop a budget
de~ailing the cost of implementing this Order and Plan activities within
its jurisdiction.

?
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1. The legal authority that was required of each Permittee under Order No.

~ 90-079 shall continue in effect.

2. The Co-Permittees shall exercise ~ legal authority and require
compliance with this Order and the Plan within its :jurisdiction.

Each Permittee shall certify that it has legal authority to conlxol
discharges to and from those potions office storm drainage system over
which it has jurisdiction. This legal auflmrity may be a combination of
statute, ordinance, permit, coeuact, order or inter-jurisdictional
agreements between permittees with ~kquate existing legal authority
and shall, at a minimtun, accomplish items a-f below:

a. Control the contribution of polluumts to the storm drainage system by storm
water discharges associate with industrial ~:fivity and the quality of storm
water discharged from sites of industrial ac~iviW;

b. Prohibit illicit discharges to the storm drainsge system;

c. Control the discharge of spills and the dumping or disposal of materials other
that storm wa:er (e.g. industrial and commercial wastes, trash, debris, motor
vehicle fluids, green waste, animal wastes, etc.) to ",he storm drainage system;

d. Control through interagency or inter-jurisdictional agreements among
permiUees the contribution of pollutants from one portion of the storm

e. Require compliance with conditions in ontinances, perndts, contra~Y,s or
orders; and

f. Carry out all inspection, surveillance and monitoring procedures necessary to
determine compliance and noncompliance with permit conditions including
the prohibition on illicit discharges to the storm drainage system.

4. Each Permittee’s legal counsel shall complete a review of its existing legal
authority to insure that its existing legal authority complies with the requirements

/                     in __ above. Each Permirtee shall use the attached checklist entitled Municipal

Storm Water Discharge Permit Legal AuthoriW Checklist (attachment XXXXXX)
for reviewing its existing legal authority. This checklist (and any requirements
therein) and copies of the legal authority shall be returned to the Regional Board
within 30 days of permit adoption.

5. Upon its completion of the legal authority review, each Permittee shall
demonstrate that it has adequate legal authoriD~ or provide a schedule for
obtaining the adequate legal authority. Guidance for demonstrating adequate
legal authority is included within the EPA document entitled Guidance Manual
For 7"he Preparation Of Part 2 Of The NPDES Permit Applications For
Discharges from Municipal Separate Storm Sewer Systems, (EPA 833-B-92-002,
November ]992), page 3-4.
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A LIST OF MINIMUM BMPS FOR IMPLEMENTATION IS TO BE
ODEVELOPED FOR INCLUSION IN THE PERMIT.

2

I

R0029733



II. ILLICIT DISCHARGES

July 21, 1995

The EAC shall develop a consistent watershed-wide ~ including
investigative standard procedures to eliminate illicit connections by ~
Each Permittee shall implement a program to identify and eliminate illicit
connections by ~

:. 1. The program shall contort, at a minimum, th~ following:
~ a. A schedule of s~orm drains for inspection for illicit connections

within its jurisdiction. Based on the results of field screening
activities, or other appropriate information which indicates an area
of reasonable potential of containing illicit connections, detection
and follow up procedures shall be followed. Priority shall be
established to initially focus on major problem areas and allow for
a cost-effective approach to eliminate illegal connections or drains.
Major problem areas shall include but not be limited to high risk
areas and industries such as those specified under subchapter N of
40 CFR Parts 405 - 471;

b. A description of storm drain inspection procedures, illicit
~ connection and identification and elimination procedures;

~: c. A description of the public education program efforts to be
¯ undertaken to inform citizens about the problem of ilLicit

:~ discharges/dumping; and,

d. A description of the necessary enforcement action to be taken to

i
terminate such illicit connections.

/ The Permittees shall implement a consistent record keeping system to track the
implementation of the illicit connection program by ~

B. ILLICIT DISCHARGESkDISPOSAL

1. The Permittees shall develop a consistent recording system to document illicit
discharges/disposal by ~

2. Necessary. enforcement action shall be taken to terminate such illicit
discharges/disposal. The EAC shall develop standard enforcement procedures.

3. The Permittees shall implement a program by , to identify problem

l0
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areas of illegal disposal so regular inspection and clean up can maintain the channel’s w

~ optimum capacity and prevent the discharge of contaminants,
f~

4. System Surveillance

the Permittees shall develop a program to educate ~/"Bya.
inspectors, maintenance workers, and other field staff of the Permittees
to be observant of illicit dischargers/disposal during tim ~ota-se of their            _
daily activities.

b. By           , the Permittees shall develop surveillance programs
which shall include, but not be limited to, inspections of vacant             ~
facilities, street use inspections to detect illegal discharges and disposal
into the street system.

c. Caltrans shall continue its system surveillance program which involves
investigation, identification and remediation for hazardous substances
and debris dumped on excess land parcels.

5. Each Permittee shall be responsible for responding to illicit discharge/dump~g
incidents that occur in the storm drain system owned and/or operated by the
Permittee.

6. Such response shall include investigation, containment, and cleanup activities as
@ appropriate.

7. The EAC shall develop procedures for spill response. In responding to a sewage
spill, the Permitlees to the extent feasible, shall prevent any disinfection agent used
during the spill response activity from being discharged into the storm drainage
system.

~ :.
g. Reporting

a. The permit, tees shall develop and implement a program to promote, publicize, and
facilitate public reporting of illicit discharges of water quality impacts associated

/                     with discharges from the storm drainage system¯ The program shall inform the
public about what to look for and how to report incidents. The program shall
also enhance public awareness of the problems associated with illicit discharges
and may include programs such as educating school students, using inserts in
utility bills, public service announcements in newspaper, on television, or on
radio and occasional public workshops.

b. Incidents involving a ha.z~dous substance entering the storm d_raln system are to
be reported by the responsible party, or, if not known, the responding agency, to
the Regional Board and State of California Office of Emergency Services (OES)
at (g00)___ and the l=edera] Hazardous Response Number at (800) __

Reports received through the County-wide or local city hotlines shall be
documented and reported as described below.

11
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c. The Permittees shall implement a complaint response procedure by
A quarterly summary of calls shall be submitted to the Regional Board fo~
information purposes. This shall include: a brief description of the incident; what
was spilled/dumped; quantity; what remedial action was taken; and what
happened to the discharger/dumper.

C. Coordination With State Non-stormwater Permits

I. Quarterly, the Regional Board shall provide the Principal Permitt¢~ an
updated list of NPDES Permits issued by the Regional Board for use in
determining the source of the existing non-storm discharges in the
receiving waters within the watershed. This will help in determining
unexpected discharge during dry weather and to allow enforcement
actions to focus on illicit activities.

2. The Permittees shall coordinate with other regulatory agencies and
report and make recommendations for resolution to the Regional Board
of any conflicts which are identified between the provisions of this
permit and the requirements of other regulatory agencies. These
agencies, include but are not limited to:

a. California Department of Fish and Game
b. California Department of Toxic Substances Control
c. California Coastal Commission
d. United States Environmental Protection Agency
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July 21, 199~

III. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL
¯ SOURCES

A. Identification of Sources

~ 1. By , the Perrnit~ees shall develop a program that focuses on
; the identification and control of storm water pollutant di~mrges from
~, industrial/commercial facilities within their jurisdiction. This program
.~ shall at a minimum, provide for the inspection of facilities and generally
;. gauge compliance with storm water regulations. Facilities identified

~ under 3.a.2 shall be inspected at least once during the term of this
, Permit.

The program shall include:

~ a. A description of inspection procedures, including remediation and
~ enforcement procedures for non-complying facilities;

!!,
b.

and,A recording system to document the status of facility inspections;

¯ c. A description of training to be provided to program staff.
’ t~

2. The Permittees shall develop a database listing industries by four digit
-i SIC codes which shall be updated annually. The database shall include
~ at a minimum:

i~,~
a. Facility owner’s name, address, and telephone number,

ii
b. Site address, telephone number, and contact person;

~! c. Closest receiving water,
/ d. Applicable SIC code(s);

i. For each SIC code, the Permirtees shall identify primary
activities that might impact runoff discharges;

ii. For each SIC code, the Perrnittees shall identify primary
materials that might impact runoff discharges; and

3. By           , the Permittees shall design a pollutant source
identification program to identify significant pollutant sources for the
implementation of management measures to reduce any significant
impacts to be identified. It shall focus on monitoring very small areas
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(ie., less than five acres) where a specific and/or interrelated set of
pollutant generating activities are occurring. Its objective is to provide
data for developing and implementing BMPs for specific activities
rather than characterizing discharges for long-term pollutant loading

Categorical List

1. Industries shall be grouped by the Permittees into a ~tegorkal li~ting
of industries. At a minimum, the grouping shall include vehicle repair
shops, vehicle body shops, vehicle parts and accessory shops, gasoline
stations, restaurants, and all industries regulated under Phase I of the
Federal storm water program (40 CFR 122.26). The categorical list
shall provide an organized overview of the target facilities that, based
on land use, operation, and activities, could potentially con~bute
significant amounts of pollutants into storm water runoff.

2. Industrial and commercial facilities identified as potential pollutant
sources shall be ranked in order of priority for implementation of
management measures by          . Sources considered to be high
priority are those whose activities are determined to potentially
contribute the most significant pollutant impacts to storm water

3. Each year the Permittees shall evaluate the results of the monitoring
program, the illicit discharge investigation program, and other available
information, to identify likely sources of specific pollutants. The annual
report to the Regional Board shall recommend a strategy for pollutant
source identification during the following year, including specific sites
and/or activities to be monitored.

1. Specific urban runoff control programs for major potential pollution
sources shall be developed by             Within these progr~ns
storm water pollution control measures shall" be developed for various
pollutant sources. The control program shall target areas and activities
with potential substantial pollutant loadings and shall initially focus on
the development of source control measures such as source
minimization, education, good housekeeping, and site design
alternatives.

As information is collected under the pollutant source identification
program regarding specific pollutant sources, specific controls, including
structural measures such as, oil/water separators, infiltration, detention,
biofilters, etc., shall be evaluated as to their feasibility and
effectiveness in ~ldressing these sources.

2. The programs shall include a description of the measures cur~ntly

DF AFT
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being implemented, and their effectiveness (if available), proposed
measures and a schedule of implementation and a description of who
shall implement the proposed control measures. The programs shall
also describe any studies and pilot projects the Permittees intend to
develop to assess the feasibility of specific control measm¢s.

As part of the Public education program, efforts shall be undectaken to inform
industrial/commercial sources regarding storm water pollution issues involving
their discharges and operations.

For inspection ofindnstries regulated by the State Industrial activities storm water
permit and that are part of the Permittee’s inspection program, inspectors shall
request to see a copy of the SWPPP during an inspection. If no SWPPP is
available, the Regional Board shall be notified. Additionally, problematic
facilities shall be reported to the Regional Board as deemed necessary by the
Permittee.

Development of training programs for industrial storm water inspection staff
shall be completed by          . Storm water inspection staff who visit

’ 0 industrial and commercial facilities shall be trained to determine compliance

.{
with the requirements of this Permit.

~ F.~

The Permittees shall develop a program for the excb.~mge of information
between the Permittees and the Regional Board. Appropriate formats for such
reports shall be developed as required.

!
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July 21, 1995                                                                            ~’

IV. PROGRAM REQUIREMENTS FOR NEW DEVELOPMENT AND # ]
REDEVELOPMENT

THIS SECTION WILL BE REWRITTEN BY REGIONAL BOARD STAFF.                          __

1. The EAC shall develop a consistent approach to minimizing storm
quality impacts on a watershed-wide basis in California Environmental
Quality Act (CEQA) documents for use by the Permittees by

’
2. When general plans are rewritten, watershed protection policies shall be

adopted by the Permittees to positively addr~s water quality issues.

3. Additions shall be made to the CEQA "Environmental Checklist Form"
that is used for initial studies to directly assess potential stormwater
quality impacts.

"~i 4. No building/demolition permit shall be issued by a Perrnittee unless the
~ construction/demolition site has submitted evidence of being covered by

the State Construction Activities Storm Water Discharge Permit, for
projects subject to said Permit.

5. Each Permittee shall integrate storm water management considerations

, with existing planning/development mechanisms applicable to it’s unique
jurisdictional considerations by

6. The Permittees shall require erosion, sediment, and pollution conU’ols at
every construction site regardless of size. Every person requesting plans
to be checked and/or permits shall, be made aware of applicable storm
water BMPs.

/
7. The Permittees shall not allow grading during the wet season (Oct-Apt)

except for emergency action unless adequate erosion and sediment
control measures are in place and maintained.

B.~

The Permittees shall develop a listing of construction activity within
each Permittees’ jurisdiction. This listing shall be updated quarterly and
shall at minimum include the following information: Site address (or
directions), site contractor contact and phone number, owner name,
address, and phone number. The proposed site total size in acreage or
square feet and beginning and end dates.

Construction activity shall refer to any or all of the following:

 ,,RAFT
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a. Any activity subject to a State of California
construction ~to~m

b. Hillside grading of any size;

c. Disturbance(s) of buffer zones sdj~t to or
otherwise leading to sensitive

d. Disturbance of sensitive

e. Disturbance or construction
of an area(s) within 500
yards of natural drainage

1. A watershed-wide program to reduce polimants from construction
activities shall be developed by

2. Programs to reduce pollutants fi’om construction ~ctivifies shall include,
at a minimum:

& Erosion control requirements;

b. Significant materials management requi~ments; and,

c. A description of iaspection procedurt~s for implemen*ation.

3. A standardized reporting format to document program implementation
shall be developed for consistency and use by all Permittees.

Training programs shall be developed by          , by the Permittees for their
staff involved in the review and inspection of both public and private construction
and/or grading pro)ects. The training shall include that inspectors shall request
to see a copy of the SWPPP on-site. If no SWPPP is presented to the inspector,
the Regional Board shall be notified. Evidence of satisfactory training program
materials and documentation of training shall ix submitted to the Regional Board

1. All control measures shall be properly maintained.
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2. The Permittees shall implement a program by          , to encourage             V
all developers to maximize pervious areas and storm water infiltration
(in areas where the geology and topography allow), minimize direc.tly

Oconnected impervious areas, etc.) and include treatment control
~, measures.

!
3. Well trained personnel shall be assigned to design, install, md maintain g

BMPs.

4. The Permit’tees within the watershed sl~l i~ ~!~
incorporated into a private development arc properly maintained. Deed
restrictions, c~venants, conditions and ~ictio~ (CC&R) could be
used to direct such requirements and responsibilities.

2
5. The Permit~’~ sl~ll ensure tl~t contractors, d~ing ~n~’~’tio~,

i propedy install the l~St-co~tmctinn BMPs and ~ ~y

6. The Permittees shall coordinate with other regulatory agencies and
:; report and make recommendations for resolution to the Regional Board
¯ for ~my conflict~ which ~ identified betwe~ the provisio~ of this
!-. permit and the requirements of other regulatory agencies.

"
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July 2"/, 1995

V. PUBLIC AGENCY REQUIREMENTS

A. Examination of Existin~ Activities

By          , the Permittees shall develop and begin implementation of a program
to examine their existing activities and measures described below to n~lu~e the
impact on storm water quality from their operations.

B.

I. All reasonable efforts shall be undertaken to keep sewage spills or leaks from
entering the storm drain system. The EAC shall develop procedures for spill

2. Control procedures for identifying, repairing, and remediating sewer blockages,
exfiltration, overflow, and wet weather overflows from the sewers to the storm
drain system shall be implemented to protect stormwater quafity by
These procedures shall include, but are not limited to, quick field response to
overflows, follow-up testing, and complaint investigation.

3. By           , the Permirtees shall insure that field personnel who operate
and/or maintain sewer systems have procedural training for field screening,
sampling, smoke/dye testing, and TV inspection, if appropriate, to be able to

drain                  properly system, investigate any suspect connections or cross connections to the storm

C.

!. Corporation yards include any Permittee owned or operated facility in which any
of the following occur: vehicle maintenance; repair; storage; washing; fueling;
weighing; any storage facility at which there is storage of chemicals or
materials in sufficient quantity to cause environmental harm; etc...
Permittees shall incorporate pollutant control measures at these facilities and
develop a plan for each facility outlining the measures to be implemented. Each
Permittee shall compile a listing of Permit~ee owned/operated corporation yards
w~thin their watershed management area including contact person, phone number
and address. This list shall be updated annually.

2. Storm Water Pollution Prevention Plans (SWPPP)

a. Permittees shall develop and implement a SWPPP for each of the their
corporation yards and fueling/storage areas by

b. Any BMPs to be implemented must be part of a comprehensive plan
designed to address the various pollutam sources at each corporate yard.
To achieve this goal, the Perrnittees shall first identify the potential
pollution sources and who is responsible for implementing the storm

~9
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water management measure.

�. Based on the facility type, management practices and schedule of
implementation shall be developed. BMPs that can be used to improve
the quality of runoff include, but are not limited to:

’~ i. Housekeeping practices;

! ii. Material storage control;

i iii. Vehicle leak and andspill control;

i
iv. Illegal dumping control.

~ d. Loading/Unloading of Materiah

a~. i. Employees or contractors of the Permittees who handle potentially
*~ harmful materials shall be trained in good housekeeping practices
!: to prevent or reduce the discharge of pollutants to storm water

~,
from outdoor loading/unloading of materials.

~" ii. Applicable BMPs shall be selected based on the following three

" 1. Eliminating exposure of material to rainfall;

2. Checking equipment regularly for leaks; and

! 3. Containing spills.

’ e. Material Storage Control

A program shall be developed to prevent or reduce the discharge of
pollutants to storm water from outdoor container storage areas using
measures such as:

/                          i. Installing safeguards against accidental releases;

ii. Secondary containment;

iii. Conducting regular inspections; and

iv. Training employees in standard operating procedures and spill
¯ cleanup techniques.

f. Vehicle and Equipment Washing and Maintenance

i.. Washing of vehicles or equipment on-site shall be performed in a
designated area equipped with an oil/ware.- separator.

20
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ii. The sumps and separators shall be maintained/cleaned on a
regularly scheduled basis appropriate to the facifity.

iii. BMPs to be implemented as appropriate for vehicle and equipment
;. maintenance shall include but not be limited to:

~’ I. Waste reductkag

Use of ahemat¢ prodacCg

Pollution prevention;

~ 5. Spill pr~vantion and ~ up.

i 6. Waste Handling and Disposal

~ Wastes shall be managed to pr~wnt storm wa~r pollution

D. Parks and Recreatign

a. Permittees shall develop procedures on the proper application of
pesticides, herbicides, and fertilizers by. Procedures shallinclude:

:.~ i. List of approved pesticides aa selected use;

~i ii. Product and application information;

~, iii. Equipment use and maintenance precedur~s; and

iv. Record keeping.
/

¯                           b. Landscape waste shall not be allowed to enter the smrrn drain system.

c. Storage areas for fertilizers and pesticides shall be designed and
maintained to reduce exposure to stormwater. The following BMPs
shall be utilized where appropriate:

i. Store materials inside or under cover on paved surfaces;

ii. Use secondary containment;

iii. Minimize storage and handling of hazardous materials;

iv. Inspect storage areas regularly.
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2. Facility Management

a. Wash waters cannot be discharged into the storm drain system without
appropriate treatment.

b. Landscape maintenance involving the use of pesticides and fertilizers
shall ensure the proper use of these materials to minimize loss to storm

c. Retention and planting of native vegetation to reduce water, fertilizer,
and pesticide needs shall be encouraged.

d. Use of Integrated Pest Management (IPM) shall be encouraged.

e. A schedule for irrigation ’and fertilization shall be developed by,
, to minimize:

i. Chemical application during wet season and no chemical
application during storms; and,

ii. Over watering that may lead to runoff that contains nuUients and

f. The drainage of commercial/municipal ~wimming l~ol water .~hall ~uly
be discharged ander separate Waste Discl~rge Rexluir~ments.

g. Each Permittee shall develop BMPs to minimize trash, debris, and
other pollutants from entering Permittee owned recreational water
bodies. These measures shall include:

i. Routine trash collection along, on, and/or in, water bodies,
where feasible; and

ft. Public outreach to educate the public about impacts of illegal
dumping.

Storm Drain System Operation and Manaoement

1. Inlet Maintenance

BMPs to be implemented by each Permittee for effective catch basi~ cleaning
shall include, but not be limited to the following:

a. Basins shall be inspected and cleaned between May l and October 15 of each
year;

b. Between October 15 and April 15, catch basins shall be maintained as
necessary.

FT
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�. Records shall be kept of the number of catch basins cleaned; and

d. Track the amount of waste collected.

3. Storm Drain Maintemmce

a. Where possible, material removed from storm drah~ and mt~h basins shall
be disposed of properly.

b. Trash and debris from open channel storm drains shall be ~-mov~d at least
annually between May l and October 15 of~h year.

�. Open channels shall also be monitored during the rainy ~,~on for ~my debr~
buildup and cleaned where needed.

4. Waste Management

~ The Permittees shall implement a program by , to identify problem
areas of illegal dumping so regular inspection and clean up can maintain the
channel’s optimum capacity and prevent the discharge of contaminant~.

Dry weather storm drain diversion5.

The Permittees shall investigate the feasibility of diverting dry-weather flows
from the storm drain system to POTWs where appropriate. The investigation
shall be completed by

÷. & Sweeping of c~l:~i ~ts shall ~ur ~I l~’t monthly.

,~ b. Where feasible, areas generating excessive refuse shall be swept more

y. /
frequently.

2. Maintenance

a. Existing s~w--~ut management and paving practi~s conducted by the
Permittees shall be evaluated and appropriate c~n~ol measures develol~d.

b. Paving control measures ~o be ~n~ide~d ti~t would help redu~ the i~pa~t~
to storm wa~er include, but ~ not limit~l to:

i. Avoid paving during wet weath~-; ~1

ii. Store materials ,,way from drainage courses to prevent lx~llution of
sto~n wa~er runoff.
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c. Refuse collected shall be transported to appropriate disposal facilitie~ in
accordance with applicable federal, state, and local laws and regulations.

d. Good housekeeping practices shall be implemented to insure proper
management of any waste products that may be generated during maintenance
activities.

e. To reduce stormwater pollution from concrete materiah and waate~:

i. Washout of concrete trucks should be conducted off- or on-site in
designated areas. Do not wash out concrete trucks into storm drains,
open ditches, streets, or streams;

ii. Store dry and wet materials under cover, away f~om drainage areas; and

iii. Avoid mixing excess amounts of fresh concrete or eement on-site.i..

f. Employees shall be trained in the implementation of good housekeeping
measures. Training shaH:

i. Promote a clear understanding of the potential for maintenance activities
to pollute storm water;

ii. Identify solutions (BMPs selection);

non sw disc i. Over-watering of landscaping produces runoff. A properly timed irrigation
schedule shall be set up to minimize over-watering.

public educ j. Drip irrigation system shall be used when feasible in new installations.

1. The Permittees as required by 122.26(d)(2)(iv)(AX4) shall develop procedures
to assure that flood management projects assess the impacts on the water
quality of receiving water bodies and that existing structural flood control
devices be evaluated to’ determine if retrofitting the device to provide
additional pollutant removal from storm water is feasible.

2. The Permittees shall undertake pilot projects/studies to determine the
applicability of altered of new storm drain designs to provide pollutant
removal in storm water.

3. During consu’uction, appropriate BMPs shall be utilized to control pollutants.

4. Current maintenance activities with regards to desiiting/sediment removal,
vegetation management, and waste management shall be reviewed to assure that
appropriate management measures are developed to comply with the stormwater
regulations.
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findings X. All new projects shall be reviewed for compliance with Coastal Zone Act
Reauthorization AmencL, nents and Clean Water Act.

Implement maintenance BMPs at parking lots to reduce eoneentrations of oil,
grease, suspended particulates, and metals, as well as the peplum byprodu~
Maintenance BMPs to be implemented include periodic sweeping and �leaning
catch basins. No wash water shall be discharg~l to the ator~ drain ~’stem

Pilot studies shall be conducted on candidate structural �ontrols to evaluate their
effectiveness prior to large scale implementation.

NON SW DISCHARGE LIST

I. p0pds. Fountains. and Pools

1. Maintenance practices used on public water bodies, including waste management
and non-stormwater discharges, shall be addressed in the ~ SWMP.

2. The use of herbicides or other chemicals to control algae growth shall be
carefully controlled and monitored to insure strict adherence to manufacturers’
guidelines for use.

3. Dechlorination of private pools and fountains water bodies shall be required prior
to draining. Public pools see D.2.g.
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VII. PUBLIC INFORMATION AND PARTIL’XPATION

1. The Co-Permittees shall develop and
education strategy. The targeted audiences oftbegeneml outreach shall
include municipal employees, local constru~oa
in the area, and the general public. They shall be made aware of their
responsibility for both the problems and the sohaiom ~o ~a~rmwater
pollution and erosion problems. In order to effectively zommuaicate the
stormwater pollution abatement message thrmOmm ~he watershed;
written, audio, and visual materials shall be milimd. "f~ actual level,
priority, and schedule of public informatio~ activities must be based on
the community’s needs and rtsoua:es to maximize program
effectiveness. A watershed-wide program slmll be implemented by
December 15, 1995.

2. Written Material

Co-Permittees shall produce a variety of written materials to inform the
residents within the watershed. Materials shall in,Irate,
to, the following: flyers, brochures, door-hangers, newspaper articles, mail-
inserts, banners, and posters. When necessary, these martials should be
uanslated into a variety of foreign languages to reach minority residents in

3. Audio
Similarly, Co-Permittees may utilize audio ~ to convey information
regarding stormwater management. Examples of audio mmerials include
radio advertisements/public service announcemems and informational
cassettes. When calling the City of Calabasas, a caller placed on "hold" hears
public service announcements that promote various City programs, including
those that affect storm water quality.

4. Visual Material

A catch basin stenciling program utilizing a standard univemai stencil is an
excellent means of educating the public on the mechanics of the storm drain
system. The intent of the program is to enhance public awareness of the
impacl of stormwater pollution on receiving waters and to discourage
improper waste disposal practices. Another effective medium for
communicating the importance of stormwater management is through
television.    Possible measures include producing a public service
announcement, cable access programs, and/or an infommtioml video.

5. Distribution

General outreach efforts must be conducted throughom the entire watershed.
Materials should be available at all public counters and disu’ibuted at public
events such as environmental fairs and contests. A city newsletter is another
effective method of conveying the pollution abatement message.

B. Focused Owtreach
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1. Implementation - Efforts should be made to target special groups. ]’7
Focus could be on specific pollutants, practices and/or activities, or
businesses. A watershed-wide concept shall be implemented by
December 31, 1995.

2. Pollutant Spocifi¢

For a particular watershed, there may be priority pollutants w~kit ~e of more I.
concern than others. The reduction of these pollutants may be addre~ted in
a more focused public education and outreach program. Any of~ methods -
used in the general outreach program may be utilized in a Imih~tam st~e~ific
outreach program.

3. Practice/Activity Specific

a. Everyone who lives or works in a particular watershed must
realize that their actions nave a direct affect on the quality of
stormwater. These special groups must be made aware that their
current practices/activities may be contributing to stormwater
pollution. Practice/activity specific outreach programs should be
developed and implemented throughout the watershed. The use of
written, audio, or visual materials should convey three primary

,~

i. What activities caa cause stormwater pollution;

ii. How Best Management Practices are used to prevent
npollution; and

iii. How one can report occurrences of stormwater polluting

b. Practice/activity specitic ou~ach sl~ll promote, l~blici~, ~t
facilitate public reporting of illegal dumping, illicit di.~l~’ges, or
water quality impacts associated with discharges f~m m~icil~l
separate storm sewers. An effective program should inci-de t~e
establishment, operation, and promotion of a ~porting t~tline.
Timely reporting by the public of improper disposal and illicit
discharges are critical in controlling such sources of stormwater
pollution. Increase in public involvement shall be achieved by
sending a follow-up letter to callers or providing callers with some
type of reward. Educational efforts throughout the watershed
should inform the public about the existence of the Los Angeles
County-wide hotline and any other local hotlines; provide them
with information regarding what to lookfor, and
guidelines/procedures on how to report incidents,

r
c. Another critical component of practice/activity outreach is the

development of a program to facilitate the proper management and
disposal of used oil and toxic materials. An effective program
could include, but is not limited to, the operation of recycling
facilities and the conduction of household hazardous waste round-
ups. The program could also include information about
alternatives to toxic material~.,-~du~.~,al e~rts ~,~.o~.t
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watershed should provide the public with detailed information
regarding the Los Angeles County-wide Household Hazardous
Waste Round-ups and any other local prograrm.

4. Business Specific

Due to the fact that some business operations have a higher potential of
discharging pollutants into the storm drain system, a more focused public
education and outreach program should be developed for them. Empioye~
of these businesses should be educated on the issue of nonpoint
pollution and the effectiveness of Best Management Pracficea in reducing
pollution. Besides written, audio, or visual materials that focus on specific
businesses and their practices, mass mailings or articles in a Radefmdustry
magazines are other possible memos of focused outreach

C.~

1. Implementation

Increasing awareness is the major goal of the Public Information and
Participation Program. An ideal means of accomplishing th~s task is through
educational programs. Programs should be developed for a variety of
audiences, including public employees and school children. Educational
programs can also be an important part of a general or focused outreach. A
watershed-wide program shall be implemented by December 3 l, 1995.

2. Public Employees

It is important to educate all of the public employees about the stormwater
program so that they do not continue with any practices that are counter
productive. Furthermore, they can participate in the implementation and
enforcement of the program. Ideas and suggestions of employees can be used
to modify the program for improved effectiveness. The outreach must
involve employees on many different levels - from program managers to field
personnel. Educational programs for public employees may include, but are
not limited to, articles in City newsleners, training classes, checklists for field
personnel, and interdepartmental forum or committee. Any of the materials
utilized in an outreach program - written, audio, or visual materials - may be
used in a public employee educational program.

3. K-12

School children can play an imporumt role in a public information and
participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them tt~ugh
adulthood. Secondly, school children can convey the stormwater pollution
prevention messages to the members in their family. School progr~ns m~
include information on the storm drain system, stormwater quali~y awareness,
and may also include, but are not limited to, illegal dumping awareness,
source minimization, and pollution prevention. Written material, rides,
~ssembly programs, and field trips are examples of effective COml~nents of
a K-12 educational program.
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Educational programs can also be developed for professionals and technicians
who are not public employees. Agencies should include public outreach
material for business license renewal or outreach effort through professional
and business associations.

1. Implementation

The residents of the watershed stmuld no~ only be made aware of the
stormwater program, they should be encouraged to participate in its
implementation. Specific outreach programs should be developed to allow tbe
public to participate and to inform them of available means for providing
ideas and comments regarding the stormwater program. A watershed-wide
program shall be implemented by December 31, 1995.

2. Volunteer Monitoring

Volunteer monitoring is the result of ire’teased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices. However, volunteer monitoring also shall include a program to
train the public to adequately sample water courses based upon a program
called Stream Walk by the USEPA in Region 10. Volunteer monitoring can
be used to inspect open storm drain channels with reports going to the
Permittees. Volunteer monitoring can be initiated with the assistance of
the Regional Board’s Planning Unit.

3. Cooperative Outreach

In order to promote public participation, cooperative outreach programs
should be developed. These cooperative programs should help to create an
awareness and an identification with the watershed. The catch basin
stenciling and other signing programs are excellent examples of this type of
cooperative effort. One possibility for cooperative outreach is an "Adopt-A-"
program. Residents can "adopt" a highway, storm drain, catch basin, stream,
etc. Other cooperative outreach efforts include events such as "Stormwater
Pollution Awareness Week." The pin-pose of any of these activities is to
inform and involve the local residents in regards to the stormwater
management program.

4. Complaint Procedures

Public comments/complaints are important to the success of a stormwater
program. A hotline is an excellent mechanism for allowing the public to
provide information.

E. Effectiveness Evaluation

Permittees should develop a process to evaluate the effectiveness of their
programs. Methods such as surveys and focus groups can be used to assess
program’s effectiveness. Results should gauge the community’s level of
awareness. Surveys and focus groups can a~L,.~,~, -~ pr~de ~~ll~he
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program’s direction and the formulation of attainable goals. A watersbed-wide
progran~, shall be implemented by December 31, 1995.

As part of the public education program efforts shall be undertaken to inform citizens
about the problem of illicit discharges/dumping.

"The Co-Permittees shall continue to operate a "hotline" 800 telephone number for the
public to call and report illicit connections.

The Permittees shall develop an area wide educational and reporting system along with
prompt response procedures by December 1995. An education program shall be aimed at
residents, businesses, industries, and employees of the permittee whose job functions/daily
lives may impact storm water quality. An education program may be developed locally or
regionally. The program shah include at a minimum:

i. Education on proper use and disposal of pesticides, herbicides and fertilizers;

ii. Training of construction contractors and developers on developing
stormwater site plans and BMPs for construction activities;

iii. Efforts to explain the defmition and impacts, and promote removal of illicit
discharges; and

iv. Activities to explain and promote proper management and disposal of used
oil and hazardous substances.

The Permittees shall continue to develop programs to promote, publicize, and facilitate
public reporting of illegal discharges and dumping.

1. By January 1, 1996, the Co-Permittees shall establish a public outreach program
that will regularly inform the public of the locations and/or schedules for
Household Hazardous Waste collection programs that the Co-Permittees shall
implement. The Permittees shall also encourage the proper disposal of materials
from industrial and commercial area~.

2. The Co-Permittees shall continue to encourage the proper disposal of Household
Hazardous Wastes and the recycling of oil, antifreeze, glass, plastic, and other
materials to prevent the improper disposal of such materials to the storm
drainage system.

INSPECTOR TRAINING
2. Programs to reduce pollutants f~om construction activities shall include, ~ a

minimum:
a. Erosion control requirements;

Significant materials management requirements; and
c. Inspections.

i.    A checklist would encourage possible streamlining.

ii. Inspection schedules will depend upon existing practices.
It may be desirable t ’" ~al s~ed,,l,-~ de.nearing¯
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upon the types of activities/permits and/or the timing of

iii. A standardized reporting format shall be developed to allow
for consistency among all jurisdictions.

iv. A format shall be developed to do follow:up inspections on
problem facilities by December 31, 1995.

v.    Frequency of inspections will greatly depend on the land
ese; potential problems, and the degree of non-~omplianve
of each facility.

7. Permittee inspeetor~ shall observe for any potential aon-t’omplianee with storm
water requirements. Storm water pollution preveatioa plaas shall be requested
by the inspectors while at the site.

8. The Co-Permittees shall ensure that contractors, during construction, properly install
the post-construction BMPs and that any maintenance that may be necessary during
construction is performed.

b. Employee education is paramount for successful implementation. Employees
shall be trained in emergency spill cleanup procedures.

e. Good housekeeping practices shall be implemented to insure proper management of
any waste products that may be generated during maintenance activities.

b. Employees shall be educated about environmentally sensitive alternative products by
using information developed by various public agencies and other environmental
organizations.

For fire and erosion prevention, mowing shall be encouraged a~ opposed to disking.

To prevent concrete waste from entering the storm drain system:

i. Washout of concrete trucks should be conducted off-site or
on-site in designated area;

ii. Excess concrete should not be dumped on site; and

iii. Employees and subcontractors should be trained in proper
concrete waste management.

h. Employee/subcontractor training to insure implementation of good housekeeping
measures shall be based on four objectives:

i. Promote a clear identification and understanding of the
problem, including activities with the potential to pollute
storm water;

ii. Identify solutions (BMPs selection);

iii, Promote employee/subcontractor ownership ofthe problems

T
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iv. Integrate employee/subcontractor feedback into u-aining and
V: BMP implementation.

H. ~ USE COUNTY LANGUAGE ~

1. Parking Fa~ilitim L
Some control measures such as periodic sweeping and deaning catch basins _
shall be implemented. The need for more advanced sUuc~ ecmlmls shall
be evaluated through the pollutant source identification program. Pilot
shall be conducted on candidate smactural ~trob to evdu~te their
effectiveness prior to large scale implementation.

2. Golf Courses

Field personnel shall be trained on the proper handling, stoeage, and usage of
fertilizers and pesticides. To prevent excess irrigation water from entering the
storm drain system, proper management of watering ~es shall be

3. Schoob

a. The maintenance of playgrounds and athletic fields at schools ~ ~r-~
require fertilizers and pesticides. Their safe storage and use affect

~ not only the stormwater quality but also the health of the students
~ ~_~ and the staff. Therefore, BMPs similar to Provision VI-D-1 shall

be implemented.

b. Each Co-Permittee shall develop a program to encourage these
schools to use environmentally sensitive produ~s for fertilizers,
pesticides, detergents, and other chemicads.

c. Co-Perminees shall inform the schools that they should have
proper material handling, storage, and disposal procedures for
chemicals used in school laboratories.

n DUSTVaAL
I. A general outreach program for all,£,3~itigz.z.h:~t arr,~tentia[ iadmR’ial

I
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and commercial dischargers shall be set up watershed-wide by the
Watershed Management Committee to provide specific guidance in
complying with the storm water program by January 1, 1996. It shall
also inform and remind all potential commercial and industrial
dischargers of their obligations under the storm water program.

2. Subcommittees, as needed, shall be established to develop specific
outreach materials for industrial and commercial categories and specific
activities that are identified as high priority prior to the Managetn~nt
Committee providing specific guidance by January 1, 1996.

I. For fire and erosion prevention, mowing shall be encouraged as opposedmd . 2

I
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June 13, ! 995                                                                           V

VIII. PROGRAM EVALUATION AND REPORTING

0
to program evaluation and reporting chapter.

A procedure for program evaluation and reporting must be adaisCexl a~l I~ complied Lwith by the Watershed Management Committee and all ~ during th~
course of this permit. Under this procedure as outlined below, t~ Watea’shcd
Management Committee must develop environmental iadicala~ (aai~g the USF.,PA
document), action-specific performance indicators and �fit~ia, pcrfo~n evaluation
of compliance and effectiveness based on ~e tm’forman~ orit~, establish
schedules and mechanism for internal record keeping and repining, and submit semi- /’~
annual and annual reports to the Regional Board using standardized ¯ format. Tho
performance indicators and criteria, the reporting schedules and tbe stmxlardimd
reporting format should be reviewed and endorsed by tim are,~wid¢ Exexmtiv¢
Advisory Committee to allow for a uniform County-wide lx~gram evaluation.

The Watershed Management Committee and/or each co-Permi~e are responsa’ble for
collecting data needed for la’ogram evaluation, conducting self-evaluation, and~
reporting the results of evaluation to the Regional Board. The ~sults reported to tbe -~
Regional Board must include both the collected data and analysis of the data. Tbe
reports must include detailed explanation on how the evaluations are conducted, how
and why certain provisions of the permits are met or not me,, how the effectiveness
of certain BMPs is determined or is not, and how a problem arise and how it can be
corrected. The Regional Board will make compliance dcl~rnination based on
information submitted under this lauccdure.

A. Demonstration of Comnlianee

1. Each Co-Permittee is responsible for demonstr~ing that the baseline
BMPs as prescribed under this permit, as w~ll ~s other BMPs included
in the Watershexl Management Plan, are implememed to the "maximum
extent practicable." For purpose of this provision, implementation to
the "maximum extent practicable" means that each Co-Permittee shall
implement these BMPs that are effective in reducing storm water/urban
runoff pollution, except that the Co-Permittee cm demonstrate that 1)
other effective BMPs will achieve greater or substantially the same
pollution control benefits; 2) the BMPs would not be technically
feasible: and 3) the cost of implementation would greatly outweigh the
pollution control benefits. The Watershed Management Committee is             ~’~
responsible for compiling relevant information f~om each committee
within the watershed and report to the Regional Board. The Watershed
Management Coramittee may also be responsible for demonstrating the
maximum implementation of baseline BMPs if these BMPs have already            ~’----"
been implemented watershed-wide, and if it is requested by the majority
of the Co-Permittees.

2. The Watershed Management Committee is respousible for demonstrating
the efl’ectiveness of other BMPs through conducting and reporting the
results of pilot/demonstration projects for evaluating the effectiveness
of BMPs in the watershed.
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3. The degree and the effectiveness of BMP impletmmtation shall be
evaluated and reported by the Watershed Management Committee using
quantitative indicators whenever possible ~h~. These
include ~ indicators prescribed under relevant lxovisions of this
permit, or other indicators deemed appropriate by the W~bed
Management Committee, the Executive Advisory. Committze, and the
Regional Board. Examples of the quantitative
number of inspections conducted, number of staff immm~ number of
audience reached through public education, w~
conserved, hazardous w~ste enllected, oil reeyel~l,
removed, etc. Quantitative indicators of en~
should also be reported if they can be [inked to the eff~t~ of the BMP
implementation.

4. In order to yield comparable results for year to ye~ evaluation on the
success, the progress, and the failure in BMP
comparable results from area to ~ a uniform data collection
methodology should be established for each of the ~ BMPs. The
uniform data collection methodology should be developed by the
Watershed Committee and be reviewed and endorsed by the Executiw
Advisory Committee.    Subsequently, each report on BMP
implementation must provide comparison with the implementation status
during the previous reporting period and the scheduled implernen~tion
timeline for the current and future reporting l~’iods, based on
collected using the uniform collection methodology.

5. The above requirements must be met by submittal of the first semi
annual and all subsequent semi-annual and annual reports during the
term of this permit except that the subjects to be ewluated do not due
until later phases of the permit period. Compliance with tbe~
requirements does not release the Co-Permittees from their obligation
to any non-compliance with requirements under the im~vious permit.

Internal Regorting and Record Keep_ ine

1. In order to facilitate the preparation of semi-annual md annual reportx,
the Watershed Management Committee shall consider the development
of standard forms for internal reporting to be used by all Co-Permittecs
within the watershed. The forms shall collect all the information
essential to the preparation of the annual and semi-annual reports and
to the needs of other management actions by the Watershed
Management Committee. Some Co-Permittees may customize the
standard forms in order to reflect their programs’ additional features.
Reported information shall be quantifiable and specific for each program
area and/or BMP. The dates for submitting the internal reports shall
allow, sufficient time for compilation and analysis by the Watershed
Management Committee for the preparation of semi-annual and annual
reports to the Regional Board. If decided to do so, the internal
reporting formats and procedures for all program elements shall be
completed no later than December 1996.

2. All records shall be retained by the Co-Permittees and the Watershed
Management Committee for a period of 5 years or longer a.s required by
the Regional Board or USEPAg.r~.~,cl~-perm~ittec -~halLkc¢~ a
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permanent copy of its reporting forms in case they are needed.

C. ~emi-~nnual and Annual R .eports

1. Semi-ennual Report

a. A semi-annual progress report must be
Management Committee and be reviewed and submitted to the
Regional Board by the Executive Advisory Committee Permit
compliance activities six months into each permit year. The semi-
annual report must be provided to the Regional Board within 30
days after the end of the six-month period.

b. The semi-annual report shall serve as a status report on the
progress of the implementation of the Stormwater Management
Plan and other permit provisions. The Watershed Management
Committee is responsible for collecting and compiling information
from each Co-Permittee prior to preparation of the semi-annual
report, and include the compiled information along with the
information analysis into the report.

c. In order to ensure completeness of information and consistency
among semi-annual reporting by all watersheds, the Watershed
Management Committee shall use a standard format developed (by
?) for the semi-annual report.

~, d. The semi-annual report must include a summary table illustrating
"~" the levels of implementation for all Co-Permittees. Tables shall

be developed for each program element listing the participating
Co-Permit’tees, describing the status of implementation by each
Co-Permittee of the element, and documenting any modifications
of the element from the standard program. The Co-Permittees
should describe the problems encountered during implementation
and discuss the modifications to the program in order to solve
these problems.

2. Annual Report
/

a. An annual report must be prepared by the Watershed Management
Committee and be reviewed and submitted by the Executive
Committee to the Regional Board not more than 45 days after the
end of each permit year. The annual report shall include both a
summary on the progress and status of Stormwater Management
Plan implementation, a summary, on status of compliance with all
permit provisions, a report on the evaluation of program
effectiveness, and a summary of recommendations for permit
provision revisions.

b. As for semi-annual reports, in order to ensure completeness of
information and consistency among annual reporting by all
watersheds, the Watershed Management Committee shall use a
standard format developed (by ?) for the annual report. The
Watershed l~4anaBement Committee shall collect, compile, and
analyze information from Co~,,~,~ttk;~.a~.ithi~the
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to preparation of the annual report. The Watershed Management
Committee shall include the compiled information and its analysis
(instead of raw data or copy of inm~al t~orts) in the annual

c. The annual report must include a suramary table illustrating the
levels of implementation for all Co-Permittees. -Tables shall be
developed for each program element listing all the participating
Co-Permittees and describing the status of implementation by each
Co-Permittee of the element. Table shall also be developed to
summarize the status of the program elements fo~ which the
Watershed Management Committee bears the primary
implementation responsibility. Besides summary tables, the report
should provide detailed explanation on any modifications made of
the program elements (delays, changes, etc.) from the standard
provisions and provide an analysis of any problems encountered
during the implementation and the pmpo~d solutions.

d. The annual report must include an assessment of the effectiveness
of each program elements using the performance evaluation
indicators and criteria developed under Section A of this Chapter,
and the results of the pilot/demonstration projects conducted
within and/or outside the watershed. The findings should be
presented graphically for ease of comparison with the established
levels of effort.

for
i ~,

e. A fiscal analysis and budget, grouped by program elements,
. the prior and upcoming fiscal year for the storm water program

must be prepared and described in the annual report. An analysis
and evaluation of the results of the past year’s monitoring program
data shall also be included in the reporL Any revisions to the
fiscal and monitoring plans must be addressed, with all the
elements affected discussed in their entirety. All relevant
information, such as water samples analyses and evaluation,
should be included in the appeudi~es.

/
1. External audits shall be undertaken by a neutral third parOy to

insure that program elements are accomplishing goals and
objectives of the storm water program. This shall be undertaken
annually and any comments or recommendations shatl be
considered for implementation by the respective Permittee(s) for
which the recommendation applies.

2. Results of the external audit and responses to recommendations
shall be submitted to this Board as part of the Annual Report.

ED. ~orm Water Management Plan Revisions

1. Revisions to provisions of this permit can be made through the order of

~ the Regional Board. The Watershed Management Committee can
recommend and request revisions to the Stormwater Management Plan
through documentation in the ann
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2. Recommended revisions must be supported by the results of program
evaluation. Changes to the Stormwater Management Plan can be made
if it can be demonstrated that I) the changes will lead to improvement
of the effectiveness of this program, 2) the changes will result in
positive or no negative impacts on environmental conditions, and 3) that
the current measures have been implemented to the "Maximum extent
practicable" as defined in Section VIII.A.

2
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IX. MONITORING
V

A. The principal permittee shall:

01. Operate the initial monitoring network of a minimum of five station~ to
sample stormwater runoff and to establish lon~mn minds in storm

L
water quality

2. Integrate into the stormwater program a selected ~mm ~ model to
(i) predict estimates of pollutant loads, (ii) ~ ~ ~ of
pollutant loads, and (iii) project the effectiv~n~s of co.el methods for
the pollutant parameters listed in the Monitoring ~sd ~g Program
anachment.

23. Conduct s~ormwater monitoring to assess pollu~nt ~stics and
estimate loads from typical land uses including, ~ commercial,
residential, mixed land uses, rural, and

4. Conduct targeted monitoring to identify ~ of Slx~iflc toxic
pollutants in storm water and urban runoff fimm commercial
establishments (e.g., gas stations, body shops), certain imiustries (e.g, ¯
waste conversion, wood finishing ), specific activilies (e.g., eonsmmion, . ~.~horticulture), special products (e.g. brake pads, ferfli~ers, pesticides) : ff~ "unique land uses (e.g., transportation corridors, cattle r~ching), and

i ~,,
other such sources. The pollutants of concern for ~ watershed are

; _ . ...... (see list from SMBRP CCMP)

i 5. Operate a sampling program to evaluate the �ff~ctiveness of
implemented sU’uctural and non structural BMPs, and to test the
effectiveness of proposed new method~

6. Conduct a monitoring program, with participation of co-permittees, to
identif~ locations of illegal practices, illicit c, ormvcfons and to eliminate
such sources of pollutants.

/ 7. Evaluate storm water impacts on selected rt~iving waters; at a
minimum shall include multi-species toxicity testing, sediment quality
measurements, and rapid bioassessments.

8. Maintain and update a monitoring program plan, to include information
on monitoring site locations, dry/storm sampling frequency, personnel
activation procedures, sampling methodology, constituents sampled, field
and laboratory procedures, QA/QC, etc.

9. Establish, with the participation of co-permittees, a "user friendly"
monitoring data management system to facilitate information sharing "and dissemination.

I 0. Participate and provide personnel services or fiscal resources to develop
~

and manage a Santa Monica Bay data management system

3. The Discharger shall comply with the atlached Monitoring and Repo~ting Program,,,hich is of this Order, and any revisions
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~’~ AGENDA
i

LOS ANGELES COUNTY . ~ J
STORMWATER PERMIT RENEWAL MEETING

LSEPTEMBER 27, 1995, 9:30 A.M.

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORi~
900 S.FREMONT AVENUE, ALHAMBRA, CALIFORNIA

CONFERENCE ROOMS D AND E

2
9:30 a.m. I. Welcome - Don Wolfe, Deputy Director, Lo~ Angeles County

Department of Public Work~

9:35 II. Assistant Executive Officer, CRWQCB - Catherine Tyrrell
¯ Update on Permit Renewal

i’~-0

°
¯ Preparation of Guidance Document ~J

9:50 III. Comments on draft Permit. Moderator, Don Wolfe*

*Anyone wishing to speak is requested to fill out a speaker card.
Cards are available at the sign-in table. Each speaker will be
limited to 5 minutes, plus 2 minutes to ans~,r any questions from
the panel, lf you have questions fir the panel, please include the
time in your 5 minutes. Your cooperation is apprechvted so that all          ~ ~
interested will have an opportunity to participate. Additional
comments may he submitted in writing.
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LOS ANGELES COUNTY
STORHWATER PERMIT RENEWAL MEETING t,..

SEPTEMBER 27, 1005, 0:30 A.M.

PLEASE PRINT



LOS ANGELES COUNIY                                                   ~
STORHWATER PERMIT RENEWAL HEETING                                           ~

SEPTEMBER 27, I ggS, g:30 A.H.                                                     o~

PLEASE PRINT                                                                                                                                       �:)







LOS ANGELES COUNTY                                                                                                                                     ~
STORHWATER PERMW RENTAL ME~NG                                                   ~

SE~MBER 27, I ~5, 0:30 A.H.                                                     ~

PLEASE PRINT



LOS ANGELES COUNTY
STORHINATER PERMIT RENEWAL MEETING

SEPI"EHBER 27, I ilgS, ll:30 A.Mo

PLEASE PRINT

CITY/AGENCY NAME/RTLE PHONE NUMBER

.

i --     i7 - .I
¯ ~,lfiJl#...I

( . , , j..,/.~....,,~,.,.,..,.+ ~.,.,;~,,., .>-."<Z.>,- ,, .
....v,.’,,<’ d,’,’ I"<~<.S,’~4~k " ",-,    ’ ’17’~<~71..~’t~/.,.~’ip.~+, it,l:(" (. ~i2" ) ",~1 ~t/ "7 .~"

-~,_2 - .... _ -~~ ~.,_.~~
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Source Cor~ol M~

1. By          , Perrnit~ees shall develop storm water and urban runoff
control measures for industrial and commercial facilities which have been
prioritized as having the potential to contribute significant amount~ of
pollutants into storm water runo~ The control measur~ must

& address multiple pollutant sourc~

b, initially focus on source control meamre~ luch as source
minindzation, education, good hou.~eepi~ ~1 die

�. target industrial/commercial source sreas s~l ~ with
potential to generate substantia~ pollutant load~

2,    By         , Permhtees shall require the foilowi~:

The proW disposal of £ood wastes by restauran~ and

b. Persons owning or operating a gas station, auto repair garage, or
similar structure must clean those facilities in a m~mer that does
result in discharge of pollutants to the storm drain system;

c. That objects, such as motor vehicle pans, cont~ning grease, oil, or
other hazardous substances, and unsealed receptacles containing
hazardous mate~als, be stored away £rom areas susceptible to nmo~

d. That rnachinen! or equipment which is to be repaired or malntah~/in
areas susceptible to runoff, be placed on a pad of absorbent materi~
or an equiv~ent, to contain le~,s, spas or sm~ discharges;

e. That commercial/’mdustrial motor vehicle parking lots with more than
I 0 parking spaces located in areas susceptible to runoff to be swep~
to remove debris;

f. That all fuel and chemical residue, animal waste, garbage, batteries, or
other ~ of potentially harmful materials which are located in areas
susceptible to runoff, be removed immediately and disposed of
properly; and

g. That hazardous waste be disposed of through the Permit~ee’s
hazardous waste program or at any other appropriate disposal site,
and not be placed in a trash container for regular trash disposal.

5. Each Permittee may seek coverage under this Order, for industrial facilities

15
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listed in III.B.l.a,i. which are owned and operated by the Permittee if it,

a. establishes a procedure for notifying the Regions/Board of industrial
sites owned a.~l operated by the Pennittee,

b. prepare a checldist of industrial BMPs using BAT/BCT criteria for
implementation at these industrial sites,

c. standardizes procedur~ to ensure implementation of indumial BMPs,

d. prepare and retain site specific Storm Water Pollution Prevention
Plans at its industrial facilities,

e. establishes a procedure to report armually on the effectiven~s of
Storm Water Pollution Plans at each site, and certify compliance with
this Order.

Source Inspection

I. By           each Permittee shall submit a schedule for inspection of
those industrial/commercial facilities in rrl.B.2 which have been selected by
the Permittee for inclusion in an inspection program for adequacy of storm
water pollution prevention measures. Facilities selected shall be those
identified by the Permittee as potentially contributing the most significant
pollution impacts to stormwater discharges.

Industrial/commercial facilities in IU.B.2 that are not included in the
inspection schedule shall be sttrveyed by phone, mail-out, or a similar method,
as to their confommsw, e with good stormwater quality management measure.

2. By                   ., each Permittee shall develop and implement a
industrial/commercial facilities inspection program. The inspection program
shall include, but is not limited to:

procedures for facility inspoctions

b. procedures for industrial/commercial sectors outreach on pollution
prevention, waste minimization, and storm water quality management

c. complyingpr°ceduresfacilitiest° ensure corrective action is undertaken by non-

d. procedures to follow-up on violations of municipal standards

e procedures for enI’orcement action against non-complying facilities;

f. an electronic recording system to document the status of" facility
inspections; and,

16
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g    appropriate tra~nin8 t’or program ~

3.    ~g ~on of~ ~ud~ in the pro~ ~om goup ~.B. l
~o~ ~ ~uest to ~ a ~py ofthe S~PP du~ng
~ S~PP is a~le, ~ Ke~on~ Bo~d sh~ ~ ~t~.
Pe~u~ ~y d~m it n~ to r~on probi~fic LRe~o~ Bo~.

~h ~, ~ P~ s~ ~te the ~lts ~d progm of~ go~
qu~W ~g~t pm~ for ~du~~ ~ur~s. ~e
~ to the ~o~ Bo~d ~ r~d a ~ for ~e ~m of
~o~ wat~ from ~d~~ ~ for ~ fofio~g y~ b~ u~n:

b. pfio~W on-~te
c. phon~ut m~ ~om
d. ~fion of ~o~wat~ ~ ~off ~1

~pl~on
e. ~on of~ ~ ~m ~e ~ ~ ~to~ pm~

The Pe~ ~ ~e a~le to ~e Re~on~ Bo~d
~~~ da~ d~elo~ ~ ~.~ I when ~ r~u~.

~ P~ ~ d~elop a pr~ for the ~c~ge of ~o~ion
P~u~s ~d ~e Re~o~ Bo~d. ~prop~ate fo~ts for inch re~
d~elo~ ~ ~.
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September 27, 1995

TO:    All Pernieeees

FROM: Gary Hildebrand
Los Angeles County-Department of Public Works

EZ~OOTI~EAD~ZBORT COMMZTTEE COMXENTB ON

Attached is a copy of the draft NPDES Permit that vas mailed out
by ~he Regional Water Quality Control Board to all Permittees on
September 15, 199S. This version had not been reviewed by
EAt prior to its release to the Permittees. The attached copy
contains the EAC*s comments on this draft from its September 2S,
1995 meeting.

If you have a~y �~Jestions, please contact Frank Kuo at
(818) 458-6989, or Menerva Daoud at (818) 458-5975, Monday
through Thursday, 7:00 a.m. to 5:30 p.m.

GH:pI\WQ-I~DFTPRRT.MEM

Attach.
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September 15, 1995

A. Dischar_o_ e Prohihi6nn~

I. The.Di~h~ shall, within their respective jurisdictions, effectively prohibit the

dra~n systems and watercourses. ~PDE$ pertained discharges ~ exempt from
this prohibition. Compliance with this prohibi~on shall be ~ in

2. The discharge of stormwater from a facility or a~fivity that causes or �onlributes
to the violation of Receiving Water Limiuttions is prohibited.

1. The discharge sh~ll no~ cause ~e following conditions ~o cre~ ~ condition of
nuisance or to adversely affect beneficial uses of wate~ of the State:

Z 7j~i
a. Floating, s’us~ed, or deposited macroscopic particulaxe matter, or foam;

,o~o, j. c. Alteration of temperature, turbidity, or apparent color beyond present
) Jn]J~ d.

Visible, floating, suspended, or deposited oil or other produc~ of
~’/’- petroleum origin; and/or

e. Toxic or deleterious substances present in concentrations or quantifies
wlfich will cause deleterious effects on aquatic biota, wildlife, or
waterfowl, or which render any of these unfit for human consumption
either at levels created in the recaivmg waters or as a result of biological
concantr-,ioa.

2. The discharge shall not cause a violation of any applicable ~ quality objective
for receiving waters. If applicable water qualit3, objectives are adopted and
approved by the Slate Board after the date of the adoption of this Order, the
Regional Board may ~’vise and modify this Order as appropriaxe.

2
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II. ILLICIT DISCHARGES~DISPOSAL

O
By , the EAC shall develop a consistent progrmn including --r
investigative s~andard procedures to eliminate illicit connections ~o the storm drain L
By          , each Permitlee shall implement a progrsm W ~ snd
climina~ illicit connections to the maximum exl~nt practicable.

I.    The program shall, at a m~n~mum:                                         ~,~

standardize per EAC guidelines, storm drain inspection procedur~
and illicit connection and identification and elimination procedures;

.O/~,¢e ~’~ ,~,~.~a~, listed under subchapter N of 40 CFP. Par,.s 40S- 471 ......

/’(’/~v V~. c. utiliz~ results of field scr~nin8 ~-tivities, and other appropriate
information

d. contain an industrial/commercial education/otra~u:h component to
inform businesses abou~ the problem of illicit discharges/dumping

e. scheduJe storm drains for inspection for illicit connections wifl~u
its jurisdiction.

f. ma~main a standardized record keeping system to docum~m illicit

establish enforc~nem proc~ures to terminate illicit connections.

B. Ille~zal Disch~_~es~Di _~Jal

1. By          , the £AC shall develop a cousistent program including
investigative standard procedures to eliminate illegal dischazges/disposal
practices to the storm drain system.

2.    By ~ the EAC sha~l develop a s~dard ¢~orcement procedures,
including admimsl~’ative and judicial, to �liminate illegal
discharges/disposal

3. By ~ the £AC shall develop standard procedures for spill respo~, ~r"---
including a procedur~ to ensure that, m a spill response, sewage
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with disinfe~on agents will not be discharged into the storm drainage
system, to the maximum ex’ten~ practicable. The slandard procedures will
address mveshgation, containment, and cleanup ~:tivities

4. By ___._, each Permit~e shall implement a pmgnun to idmfify
eliminate illegal discJ~arges/disposal practi~es to the. ma~lnma
pra~icable.

Identify and priot~tize problen~ arens of ~ ~ where
in.~on, clean up, and eafor~aeat m aeee~ry t~ ~ the
d~harge of contaminan~

disposal into the street system, including, but not be limited to,
s-lreet use inspections and inspections of vacant

c. Establish ptocedm~s to educate inspector~, maintenan~ wurke~
and other field staff in their jurisdiction to mike illicit
di.~.~rgers/disposal prances during the mm~e of Ih~ daily
a~ivities, and relXm s~c,h o,umn~a~e~

~L Maintain a ~’andardi~ed -- keeping -- t° decmaent iilkit
di~arge~di.~pe~ m their

f. Establish, per EAC guidelines, enforcement pmcedares to efimiaste

C. Non-Stnr~n Water

In ~nTing om Dis~arge Prohibition A.! of this Order, the followin~ ~on-stonn
wa~,r discharges need not be prohibited unless tbe~ s~ identified by the
Dischargers or the Executive Officer ss sources of pollutants to

~ flows ~om rip~an habitats or
b. diver~ stream

d. risin~ ~otmd water; and

If the any of the above categories of discharges, or sources of such discharges, are
identified ~s sources of pollutants to receiving waters, then such e.atogories or
sources shall be addressed as conditionally exempted discharges,

lO
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identified by the ~ the Executive Officer as not ~mg sour~es__.o
pollutants to receiving waters or if appropriate ¢,on~l me.asu~ to minimize the
adverse impacts of such souses are developed and "..unpl~emented under the Storm
Water Management plaa,~’tta’lY~.ta.: ¯

--~’~ �. - Folmdlt~on~laa;

’ i. Residential and Coum~ercial roof dmim:
j. Residen~a~ ~ poor ~
k- Sm~et washing*
I. Sidewalk w~hing*

Other types of discharges identified and recommended in annual

1. The Pettnittees shall prohibit any person ftmn:

causing or allowing illicit discharges to be made into the storm

................... ---. ~::~_--’-,: =-------_~’~_s--- x ~ ~_’:--a

e. using any pesticide, fungicide, or herbicide which has either been
voluntarily discominued or prohibited by the USEPA.

f. washing down toxic mamiah fi~m paved or unpaved areas./~, ~,

washing down impervious smfaces~n indus~ial and/or commercial
areas is Frohibited unless specific, a~y required ~ Health and

L,
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the stan~ public repon~ing ~ ~ I~ submitted
~ ~n m ~ K~o~ B~. ~ ~ ~ ~1~:
d~p~on of ~e ~id~ ~t ~ ~d~; ~

I. ~e ~d~ ~~ ~ ~ ~ ~ ~ of
P~ on a ~ly ~, ~ ~e Regio~ B~s

Regio~ B~ on ~~ ~ ~lve ~y ~ ~
id~fifi~ ~ ~ ~sio~ of ~s ~t ~ ~e ~~
o~ ~ ~�i~. ~ ~ ~�l~ b~ m not ~

b. ~o~a ~~t of T~� Su~ ~!
�. ~ifo~a ~ ~

e. ~a ~~t of T~~
f. ~o~ ~ ~ ~
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September 14, 1995

m. PROGRAM REQUIREMENTS FOR INDUSTRIAL/COMMERCIAL SOURCES

A. Identification of Sources /~�’~’~t24./~/ /~ ~’~"/q"

the Per~s shall develop a dalaba~e lislin8
I.    .Bm~uswial/commercial "facilities/by four digit SIC r, odes whir, h shall be

O~’ 4~ updated annually. The database sludl include at

b. Site addre~, ".;~..~::.: -’"-~’-- ~ :-:-- . --’:

d. Applicable SIC cede(s);

i. For each four digit SIC u~-tor, the Permiv, ees shall identify

¯ /~/¢’Y ii For each four digit SIC sector, the Pennittees .sl~all idemif~

~. ~’~7~’~ ~, B~ d~-,~C shall deve~’pollu~nt sourr, e~lenfifir.~i_’on
.~.o’~’~’#(’~’~ n~oram fctr~e con~:d of ~ ~ pollu~ant~char~e~ ~’o.~~’~ ° r- -= .... . .... " "~I    On

~�~’ "-,, ~ nm~-am is to eather da~n specific ~nd/or m~err~m~eo

commercial facilities within their jurisdiaion on their relative potential for
the con~min~ion of storm wa~" and urban runoff. The imoritized li~

i. All ~dusl~’i~ ~ulazd under P~ l of ~ Fe~:lenll s’tom~
~ p~8~’am (4~) CFR 122~.

~,6/~/� /,~ ~/’~ j’~¢/7.~, ii. All indupei’~/comn~al SIC c.~l$.t’e~ected by~,’~S~A

, / ~ ~.~_ .. -- for ~nmg~l’der Phase ~ the Fede~3~orm,~er

.~’~/-;.~ ~,~o//,~ J’,~"~m. Other business se~ors considered by/~e EAC,,t,~" the
~, / ~.J

"’"

I
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Regional Board to conduct induslri~�omme~ial ~-’tivity
with a high potemial for storm water �onmmaafion

The categorical lis~ shall be ~"~p~ by Permit~es end provide
organized over~ew of th~ t~gct f~ilities based on l~d use,
OlX’ration, ~nd acfivities,/couJd potentially ~ signifi~snt
amounts of pollutants into su~rm v,.mer nmoK

2. By          , Perminees sh~ll r~k the indus~risI md �ommerc~
f~cilities, ident~fieci ~s potential pollutam sources of sumn ~mer end urban
runoff pollmants in Ill. B.l.a, in ord~ of wiority for oversight of
implement~ion of swrm wa~r maaag~mmt

C. Soturz Comml Messums

By          , Permittees shall develop ~ =’-_~-’-;-’-~
wmer and urban runoff control measures for industrial end �ommerr, is]
facilities which have been Imoritize¢l as having the pot~mial to �onu’ibute
significam amoun~ of pollutants into storm wmer rtmol~ The conm~l

a. addre~ multiple pollutm~

b. i~tially focus on source �omrol menu.s such ~s source

¯

dele’/e im  nt=io, of  orm
/,~’~    ’ " " " commercial i~ ities idmtified in C 1

/.~Oj~.~~ Of ~
sepamt~~o ~ biofilters, ~ for industrial and
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.~s ~ tet~times the n~nber identLfiod’in llI~.Ym.l

Indusu~al/commercial facilities in HI.B.l,J~ff ~d-l~:~" dmt age not
included in the inspection schedule shall be sm’veyed by phtme, mail-out.
or a similar method, as to their �onformance with good ~ quality
management m~

2. By /~ permittee~ shall ~ and ~ ¯

~hall include, but is not limiwd to:

b. procedures for indtts’t~/commercia] sectors otama~ (m ~

management

procedures to follow-up on violations of muni~pal ~

pnx~ures for ~for~.-ment .~-tion .gtitm no~-complyiaS ~

g. appropriate training for program staff.

copy of the SWPPP during an inspecdo~ If no SWPPP ts avmtm) e.,
Regional Board shall be notified. In addition, the Permittee may deem it
necessary to report problematic fa~illties to the R~gional

Each year, the Permittees shall evaluate the t~sults and progR~ of their
water quality management program for industrial/commercial souroes. The ammal
report submitted to the Regional Board shall t~commend a slrategy for the
mat~gemem of storm water from industrial/commercial sources for the following
year based upon:

b. priority on-site inspe~iom
¢. phone/mail-out survey inspections
d. ~ of ~ormwa~.-r urban runoff cot~ol

!
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September 14, 1995                                                V

IV.      PROGRAM     REQUIREMENTS     FOR     NEW     DEVELOPMENT     AND
REDEVELOPMENT O

~ ¢ou~� .-O):8m=~ wa, tenh~d. . !:~t¢�’13°~ ¢ms~d~-a~ons dur~g plalaftag, ~           _
~ ano penmtung of new ~ent and ~~m:

areas that provide water qualhy ben©fits, such as riparian corridors
and wetlands, anti.mote the design of new development.se-t~t -~o

2

¯ b. ~void conve~on~ of ~ms particularly ms~..’ble to erosion or
sed~mem 1o~$ and/or estabi~ development gmdan~e t~t ide~fifies

Such areas include ~ dopes, highly credible ~oiis,.perieeh~f             ""-""

�. ~ me integration of ~torm water quality protection into
construction and post-consmg~on activities at all development
sites, including th~ ,-i.,i,~.~,ion of toxic mamial u~ and their

2. By        , the EAC shall~bti~ minimum/-~--~’__~ ~:-~-’-- :::_:-’_~_-~t~
with the regional igor. for new development and redevelopment, for

�- .~,,~,/.~-
& site planning ~

r~

e. tudeveiopment and ~

In order to integrate storm water management considerations into new
development projects at the time that they are first pmpnsed to juriu:fictions, and                   "
to support other provisions of th~ permit

19
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b. Minimize, to the extent practicable, the amount of V
~t runoff direct~ to impermeable are~

0

d. Minimize, to the extent pr~tk~ble, p~’king Io~
..... pollution through

OJ’ /.~qtt/ar/q~, af’e~,~�~] of appropria~ ~ co~rols, or llm~ugh

°=            2~- iv. Compliance with an Rtmoff Mitig~ion
~, shall be a condition of ~I ~ plam~8 apparel

~ ~/ ~/~�’~ ~/~" ~-~ Fai|~refcomply ~ ~proved.~JCb~ R~

¯ .,~pproval ~ a.m~l~m=mor. ~ .

2. By , the Permitlees sh~ll d~v~lop a database listing si~s of
�onsu’uction activity wiu~n each Permim~’ jurisdi~on which shall

a. Facility own,~$ n~me, ~Idn~s, ~nd tel~hone number,

i b. Site ~ldress, ,r.,.~ .., r.=:.~_=. --_ :=;== ;..:~:~ "

d.    Type of consu’u~on ~ivity              /~w ,~ :_.o~/m"

......... "’-" ...............
f.    To~ size of l~oject in~ .-~... o~ squ~e f~-~.    . \

.,,.-~d~e" ~:,ono[-~-~
c,~,~yo,,d~(,,,~)

\

V’l’~’l’’~ar~’t
activiry./~fitt~n ~e~" j~tion on ~e~- r~la.tj~e" poten.ti .~..fo, the l

~.ma~ion of s-~o~ff~xer and ~ runoff~,~’h~ categori~l ~~/

21
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By         . Perrninees shall l~ve in place a process to eustwe
implementation and proper mam~mnce of ~orm wawr and urbsn nmoff
control measures for ~ r, on.s’mzction

b. proper maintenance of BIV[Ps inco~ i~o l~dvate
developments (e.g., ~arough de~d res~ions,
and ~esu-i~ons (CC2~R).

proper installation and mainumance of

& prohibition on gr~ling during the v~ season (Oct 15-AI~ 15)
exc.-p~ for em=rg~n~.~’tion ~ .u~..u~__~=u~n m/=dimmt
control m~sures ~re m pla~ and mammm~u.

a.    Sediment, r, onsu, uc,don waste and other pollumms from cnmm~i°n

shall be removed within 24 bourse-
by the Did=or ~ of Public World, or

c.    Excavated soil shall be located on rite site in a
D,~/i//s,:~e..~ ~ the amoun~ of sediments running

~djoining properties. Soil piles shall be �,ove~ed until
either used or r~nov~d.

d. Drainage controls shall be utilized ss needed, de~ on
extent of proposed grading and wpography of fl~e site., including
bin no~ limited to ~h¢ following:

iii. Downdrains, chu~s or flumes.

iv. Silt

¯ ~d~s~,d-adja~: :~. ~ ~:.--._.~-__,c~:: _~_ e. No wa~er from washing

vehicles on a~ si~e.is:~allowexi to run off in;;- "_~.:- C~D-’~ ~-~-."~ ,~,’*~n
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f. Roof drainage shall be oriented towants pemacabl¢ m~as on ~ to

~i
maximum extent l~-acticablc.

g. Lot drainage shall bc oricn~d towa~ls permeable a~as to the
maximum cxten~ practicabie~

~
All �o--on sites in hillside sre~ or in ~ress sdjscent to
natural wa~er.ways (sof~ bottom creeks), Iskes or the ~

t.~/oCoJ< ~ develop and implement sedimentation anci erosion ~rol

~.. ~..~.
tha~ incorporate the following elem~: ~ of �onsm~ion,
BMPs u~ reduce erosion of ¢lear~ hiUsides (reveget~on, jute
netting, etc.), BMI% to reduce the velociv! of runoff md
from the consm~ction si~, and BMPs to dein ~he flow of

~ ~
As a condition of ~anting a constru~on ~ set forth

?,~OCO~ r~sonable limits on ~he �lewing of vegetation f~mm �onsu’u~on
~, ~, ~’ si~es, including, bu~ not limi~d to, regulating ti~ length of time

during which soil may be b~re, rod, in ~-rtain sensitive roses,
prohibifin~ bare loll.

~ may seek r.overage under this Order, for �onllruciion

b.
prepare~ a checkli~ of consm~on BMPs usin~ BAT/BCT �~iteria
for implementation ~ a~ these �o~ si~s;

�. standardizes procedures to ensure imp~emenu~ion of �onscru~on
BMPs

d. ~~o prepare and retain si~e specific Storm
Pollution Prevention Plans at 4xenn~ee ~onsuu~on si~es; and

e. establishes a procedure fer-Pem~q~-s-to report annually on the
effec,.iveness of Storm Water Pollution Plans at each �onsu’u~on
site, and cerci~ compliance with this Order.

24
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c.. Ba.~d on the facility type, ~~t ~ ~ ~h~e of

of ~

i..    W~ of resoles or ~t owsi~ ~ ~

28
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b. Between October 15 and April 15, catch basins ~all be maintained V

�. Records shall be kept of the number of catch basins cleaned; and
~

& Track the amount of waste collected.

2. Storm Drain M~int~.~. -L

Material removed from storm draim and catch Imsim shall be
disposed of properly.

b.    Trash and debris from open channel storm drains shall be removed
at least annually between May 1 and October 15 of each year.                ?

�. Open channels shall also be monitored during the rainy season for
any debris buildup and cleaned where needed.

The Permittees shall implement a program by , to identify problem "--’-- -
areas of illegal dumping so regula~ inspection and clean up can maintain the ~.,
channel’s optimum capacity and prevent the discharge of contaminants.

4. Eh’v weather storm dndn diVL’,~

The Perminees shall investigate the feasibility of diverting dry-weather flows from             ~
the storm dram system to POTWs where appropriate. The investigation shall be

Ucompleted by

I.    Sweeping of curbed mere: i
a. Sweeping of curbed streets shall occur at least monthly.

~m~
b. Where feasible, areas generating excessive refuse shall be swept U

more frequently.
2. Maintenance

~a. Existing saw-cut m~nagement and paving practices conducted by
the Permittees shall be evaluated and appropriate �ontrol me~’ur, s
developed.

8b. Paving ¢~nt~l ~s~.~ ~ i~ ~id~:l tl~ ~ld help ~i~
the impacts to stormwater include, but ar~ not limited to: -- .~’

i. Avoid paving during w~t weather, and r

I
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ii. Store materials away from drainage �ouxzes to l~-Vent
01~ pollution of stormwater runoff.

c. Refuse collected shall be trmzsported to ~ disposal
facilities in accordsnce with applicable feder~, st~t~, snd local laws
and regul~ons.

management of any waste products liszt nmy be ~ ~lmmg

~ �. To r~luce stormwazer pollution fxom �oncz~ mmezi~

i
i. Washout of concreze trucks should be conducted off- oz" o~-

site in designated areas. Do not wash out �onez~e

~ ii. Store materials under cover, away from dmimg¢ rams; sad

i ifi. Avoid mixing excess amounts of cuncz~ or ceme~

I. By,         , the Permittees shall develop snd implement procedm~
to assess the impact(s) of new flood man~me~t proj~-~ on the quafi~
of receiving water bodies.

The Permittees shall undertake pilot projects/studies to d,~mnine
applicabilit~ of altered structural flood con~l system elements to provide
pollutant removal in stormwater.

3.    During �onstru~ion, appropria~ BMPs shall be ~ to ~mu~l

4. Current maimen~ce a~ivifies with regards to desilting/sediment remove,
vegeu~tion management, and waste management shall be reviewed to
assure that appropriate management me~’ur~ are developed to comply
with the stormwater reSu/ation.s.
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eUBLIC INFORMATION AND PARTICIPATION

To reach as many Lo, ~a~g¢l¢$ County residents as possib~ ¯ �ompr~.hensive..~.ucational           L
otmeach approach shall be und~maken mgler this permit, each Penmttce il~all ~ an
appropriate combination of outre~h tools and a~vitics to ~ public mwarmess of stoma
water issues and improve warn quality.

Outreach Matertab

Outreach programs shall consist of written, radio, and visual materials ~ wben
necessary, translated into appropriate languages or stractur~ for appropriate ag~.

2Permittecs shall incorporate interactive methods of dism’buting oul~.ach materials and
provide for public participation in a~iviti~s dc~toped ruder this

A. Written Material

rmation regaling storm warn" manag, emmt wnam ~ounty ~
"~fo
/Written materials shall include, lint a~ not limimd, to: .flyers, brochur~

B. Audio Mam’~

Ill.

~#t,, .
. ~ Permittce~ shall singularly or �ollecuvely utilize radio broadcast public
service announcements to convey information r~garding storm water
management except in a~as ~ public ~ radio stations a~ not
available..

Examples of audio m~’i~Is include radio ~dve~is~m~n~ public ~-vice

C. Visual Mat~0~ h "

1.    P~L~e~ittces shall implern~mt ¯ catch basin labelling program as wall as
other su’atcgies such as banners, displays and posters to ~iueal¢ the public
on the ultimate destination of slm’m drain syslem flows.

2.    E=:b W,,_,._.~_~ _~,,,..o~.-,, C~ec shall produce/’el-4ellsi-ene
mfo~matio~ ~de~’rhe v~de6sh~ be sho,~’n on te~d pub.~!�

~.I~�7. ~- - ~    -- -. .... .- --
workshops, libraries, etc. ~ 7/,6~-_ouj,60o~ ~’II,

D. Distribution of Materials O~ 0 ~’~/o~" ~a~’,¢’/~" ~.,

Outreach materials shall be made available to the public at appropriate public
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counters and dislribmed at public even~. Examples include fairs, festivals, public

General Education Strategy

A. The EAC shall develop and the Penninee~ slail implammt 8 5-y~r urban runoff
education strategy. The intent of the su’a~gy shall be to enhanco public awareness
of the impa~ of storm wa~er pollution on receiving wat~ and to dismurage

the watershed. The public dutil be made aware of their i~msibility for both the
problems and solutions to storm warn" polltain~. A wsmsbed-wide program
be implemented by

Development and implementation of the edumtiun strategy shall be based on the
four objectives listed below.

1. Promoting clear identification mui undemanding ofthe problem, including
a~ivities with the potential to pollut~ strum

2.    Identifying solutions or applicable measm~ (Best Management

implememafiun.

B. Efforts sludl be made to identify land uses and a~ivities that have a higher
potential for storm water/urban runoffpolltnion by focusing on specific pollmant&
disposal practices~ materials used, etc. To prevent storm water/urban runoff
pollution, o~h materials shall be provided on the approl~axe selection and
implementation of BMPs acr, erdingly. A wmashed-wide program shall be

1.    Pollutant $1~-~�: The tedu~on of s~fi¢ pollutants of conc~’n in
pmi~r wam~l~l ~ be ~ in ¯ fooned public eduction

and implemented throughout tbe ~ Writt~, ~lio, or visu~

~ Identification of ~-tiviti~s potentially ~ storm ~ pollution~

b. Impi~nent~fion of B~’t IVlan~n~nt l~’~"fic~ I~ l~V~nt storm

c. Recognizing and reporting oc~urten~s of storm water pollutin8
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The Permittees shall continue to develop activity-specific ouunach W
programs that inform residents about the problem of ilficit dischn~es and
dumping and that promote, publicize, and facilitate public r~poning of
these activities. The program shall also inch~k: continuing oper~on,
maimenan~, and promotion of th~ county-wid~ ~ hotlin~.

~- ~’0’ C~’~ The Permittee$ shallJj~ l~’rtinent City Ph°n-~r"laumbers I~ldet~ll~’~itY ~ll~lllsb~lli~l -ent L"

my be
or         -

D. All reasonable efforts to coordinnt~ public oumach efforts shall be undertaken.             Z
This may include coordinating with environmental Stoups and public agencies
such as the California Coastal Commission, the Deparunent of Bcach~ and

Outr~¢h to Tar~e~ Audiences

Perminees shall develop and implement an educa6onal pro~am that slr~ses pollution
prevention for a variety of audiences, including local residents, school-aged children,                 -,
businesses and public employees whose job functions and daily Iiv~ may impact storm
water qualiv!. The program may be developed locally or ragio~lly,~

...... "- ~’m ..__~ v,,----_’-’

I. T~Pcrmittees sl~l develop a program to educate local residents on types of
household hazardous wastes along with proper management and disposal
methods. The program shall at a minimum inchsde:

a. Information on the availability of �oll~ction servi~s, such as
location and schedule;

b. Produaion of public outreach materials that educate residents on
source reduction and proper disposal methods for household

Continue to encourage residents to recycle of oil, antifreeze, glass,
plastics, bat-~-nes, etc. and to prevent the improper disposal of such
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A ~ education and o~a~..c.h pro .L~am shall be d~. el .Ol~l. for busi~_._s
operations with greater pot.enljll of discharging..poll~_t_t~.i~_ into t~e s~.rm
system. The program shall ~ employee teaming on                 -

audio, and visual matmals, other possible means of focused oulnmr.h may include:
�onducing workshops, mass mailings, submimng informatioml

~nit~’~s shall provide outreach materials to lhe general publi~
-~ business license renewal counters and/or make efforts m ouu~a~n w.~u~
/professional ~,nd business associations. Additionally, P~miu~s should
/ consider producing educational materials for professionals ~d u~,~mi~ia~s
~ot employed by publi~ ag~¢i~.

Industrial/C omme~;’ial

A wmershed-wide, genera] otmeach program shall be set up by the WMC for all
indus~ial and commercial facilities potentially dischasging to the storm dra~n
sv~em. Furthermore, the W’MC shall provide specific guidance objectives to these
f~cilities regarding storm water program compliance by .... and inform
and remin~ all potential commercial and indusu’ial dischargers of their obligations
under the storm water proffram. The Permirtees shall also encourage the pml~"
disposal of all materials from industrial and comma’cial sites.

Prior to the WMC providing specific guidance objectives, subcommittees shall be
established, as needed, to develop specific outreach materials for induslrial/
commercial categories and specific "high prionty" activities. This shall include al

. a mimmurn: metal plaices, resmuranls, vehicle related facilities, ¢Ic...
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August 25, 1995

VIII. PROGRAM EVALUATION AND REPORTING
P’~-’~;-’:"

A procedure shall l)t~developed and utilized for program .evaluaticm and ~ by the
P~cipal Perminee4~uring the course of this permit- Under th~s procedure as oudiaed below, the
EAC shail develop action-specific peffo~ indicators and criteria, perform evahmfion of
compliance and effectiveness based on the performance criteria, establish sd~hales and
mechanism for internal record keeping and reporting, and submit semi-mmual sad animal
to the Regional Board using a standardized fon~L

.. i,, ,;.....,.,~4.~ino ~lf-e~uation. and re~orting me results el evatuanon m me ~/,~u .

analy~’is of the da~ The ~x)rt~ shall include detailed explanation on now the evaluauons ~re
conducted, how and why cartain provisions of the permits are met or not met, how the
effectiveness of certain BMPs is determined or is not, and should a problem arise, how it shall
be con~cted. The Regional Board will make a �ompliance deter~on based on information
submitted under this proc~hue.

A. Demonstration of Camnliane~

1. Each Permittee is r~-ponsible for demon.ca’ating that the required BMPs as
prescribed under this permit, as well as other BMPs included in the
Watershed Management Plans, are implemented to the "maximum extent
practicable.-Each penmuec shall implement the required BMPs to the

~ 2. The Watershed Mar.agement Comminecs are responsible for demonstratin8
. the effectiveness of other BMPs through conducting and t~-porting the
; results of pilot/demonstration pmje~ for evaluating the effectiv~ess of
~ BlviPs in the watershed.
:
:. 3. The degree and the effectiveness of BIv(P implementation shall be

evaluated and reported by the Penninees using environmental and/or
administrative indicators whenever possible. When environmental
indicators are not readily and/or easily available, administrative indicators
shall be used. These shall include indicators prescribed under relevant
provisions of this permit, and/or other indicators deemed approlmate by the
Watershed Management Committee, the Executive Advisory Committee,
and/or ultimately the Regional Board. Examples of the quantitative
indicators include the number of inspections conducted, number of staff

~ number of audience reached through public education, waste
recycled, water conserved, hazardous waste co|lec~d, oil recycled,
catchbasin wa~e removed, etc. Quantitative indicators of environmental
conditions should also be reported if they can be linked to the effects of
the BIVlP implementation.
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4.    In order to yield comparable results fe~ year to year evaluation oa the
success, the progress, and/or the failme in BMP implementation, sad
comparable results from area to area, a uniform data �.olle~ion
methodology shall be established for eada of lhe required BMP$. The
uniform data ~oIlection methodology shall be developed by the Executive
Advisory Committee. Subsequently, eadt rtT~m e~ BM~ implemenlalion
shall provide comparison with the implemealalion stains duriag
previous reporting period and the ~ imptementattm ~ for
the cun’ent and future reporting pe~xls, treed ea data reflected miaS the
umform r, ollection methodology.

~ B. Internal Re~ortin~ and Reconl Kee~in~

- 2
EAC shall develop standard forms for immml reporting to be used by all
Permittees within the watershed. "fEe fonm shall collect all

reports and to the needs of other uumagemeat a=fions by the
Management Committees, EAC, =ml/e~ the Pennittees.
im~ormation shall be quantifiable and sp~:ific for each program area and/or
BMP. The dates for submitting the imemal reports shall allow
time for �ompila~on and analysis by lhe Watershed Managemem
Comminees and/or the EAC for the pn:lmattm of semi-rental md ammal

2.    All records shall be retained by the Penaittees for a period of 5 yea~.w- ~/,".~.r

C. Semi-annual and Annual Renm~

¯ a. The EAC shall submit a semi-~mual progress report to the
, Regional Board by. of each year. Semi-annual reports

must be submitted to the Regional Board within 30 days after the
end of the six-month period. These six month pe~ods a~ Jan.
June. and July - Dec. CYO BE DETE.~.

b. The semi-annual report shall serve as a status report on the
progress of the implementa~ioz of the Stormwater Management ~.~
Plan and other permit pmvLsiom. The Watershed Management
Committee is responsible for collecting and compiling information
from each Perrninee prior to !~’eTmration of the semi-annual re~a’t,
and include the compiled in~’ormalion along with the information
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analysis into the report.

f~ c. The semi.annual report shall comist ofa smmmry table illustrating
the levels of implementation for all ttquitemettt~ by each Permittee.
Tables shall be developed for each program element listing the
Permittees, describing the status of implemenLttion by each
Permittee of the element, and ~ any modificalions of the
�lemem f~om the standard lm~rma.

i 2. Rep /i ’vao 
! a. The Executive ~Commiuee ~ ~ an annual report to ~he
~ Regional Board not more than 60 day~ after the end ef each permit
~ yea~ ( ). The ammal ~ d~all in�lode beth a

summary of the progress and rams ef Stormwater Management
Plan implementation, a summary en ~ of compliance with .all
petit provisions, a report e~ the evaluation of program
effectiveness, and a stunmary ef ~commendations for permit
prevision revisions. The Pennittee~ ~ a whole (within watenhed
management areas) ~II describe any problems encountered
implementation and discuss the mmlificalions m the program in
order t~ solve these pmblem~

The Principa~ Permiuee xhall insect, eOml~ile, and mudyze
i~ormation from each Permiuee wiexin the watershed liner
preparation of the annual repel. The Watershed Management
Committee shall include the compiled information and its
(instead of raw data o¢ copy of ~ reports) in the anmml

The annual report .~tll inc.imle a ttmmmry table illustrating the
levels of implementation for all Permittees. Tables shall be
developed for each program elemem listing all the participating
Permittees and describing the status of implementation by each
Permittee of the element. - ¯ .ot.~ ..... , -,

"--’~.-7-’-.--..’-.’.-.’.~:7.t      " " :~-v~,:.--:.~.!!ry, Besides summary tables, the report
should provide detailed explanation on any modifications made of
the progr~n elements (delays, changes, etc.) f~om the standard
provisions and provide an aaaiysis of any problems encountered
during the implementation a~d the im~x~ed solutions.

d. The annual report shall include an as-essment of the effectivenets
of each program element~ using the lx-rformance evaluation
indicators and criteria develdped under Section A of this Chapter,
aod the results of the pilot/demonstration projects conducted within
and/or outside the watershed. The findings should be presented
graphicaJly for ease of comparison with the established levels of
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~ ~ e. A f~.a] analysis and budget as described under I.I (Fiscal
~ Resources) of this Order shall be submit~d annually within ~0

days of ~h¢ Budget adoption date for ew, h Pennittee.

D. Storm Wate~ M~n._om.~m Plan Revi~i~n~

1. Revisions to provisions of this permit can be made through ~he order of
the Regional Board. The EA¢ can recommend and request t~’isiom to
the Stormwater Management Plan through documentation in the smmal

2. Recommended t~-visions sludl be supported by the results of a program
evaluation. Recommended revisions to the Stormwater Management Plma
may be made if it can be demonstrated that 1) the changes will lead to
improvement of the effectiveness of this program, 2) the e.lmnges will

current measures have been /implemented to the "Maximum extent
practicable" as defined in Sec~on VILLA. Any recommended rev~ons
shall not take effect unless apl~roved b3~ the Executive Officer.

, 3. Revisions may be made to the Storm Water Management Plans by the
Executive Officer or the Regional Board based upon public input and/or
testimony.
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IX. MONITORING PROGRAM OUTLINE O! S~p~znb~r 1995

1. Revisions of the monitoring and repoamg progr~a may be nec~-ssary to
ensure t~mt the discharger is in compliance with r~lUirm~nts and
provisions contained in this Order. Revisions my be mad~ by tbe
Executive Officer at any time during the term of this O~d~, ~nd nmy
include a reduction or increase in the number of immmmm’s to be
monitored, the frequency of monitoring, the iocmizm of monitoring sit~s,
the number and~or size of samples collecm:l, m~d/or my otber mcasur~
necessary to improve the effectivcoess of the peo~m~

2. All sample collection, handling, storage, and malyses shah be in
accordance with 40 CFR 136.

3. The Permittees may complement their monitoring data with dam from
other areas provided the characteristics ar~ similar to ¢ham~.eristics in the
Los Angeles County Watershed Mmagement Arums.

The Permittecs sh~ll implement the monitoring programs submitted und~
NPDES Permit No. CA0061654 between 1992 msi 1995 until acetic
watershed momtormg programs are developed and implemented.

II.

The overall goal of this monitoring program is to develop and mpport effective watershed
specific storm water quality management programs.

The following a~ major obje~ives:

1. To track water quality stares, polluxaut trends, pollutant loads, and
pollutants of concern,

To monitor and assess pollutant loads from specific land uses and

3. To identify, monitor, and assess significant ~ quality problems related
to storm water discharges within the watershed.

To identify sources of pollutants in storm water nmoff to the maximum
exxenx possible (e.g., a~ospheric deposition, contaminated sediments, other
nonpoint or point sours, etc.).

5.    To identify and eliminate illicit discharges.

6. To evaluate the effectiveness of existing management programs, including
scientific esumation of pollutant reductions achieved by structural and
nonsu’ucmml BMPs.
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7. To ~-ss the impacts of storm water runoff on re~iving
may be a coordinated effort among point source distempers, SCCWRP,

III. MONITORING PROGRAM REQUIREMENTS

The Permit~-es shall develop and submit for the approval of the Exem~iv~ O~i~er
integrated watershed monitoring program to achieve the above ~
Executive Officer or his/her designated represen~tive(s) shall facilit~ the on~dinatiun
meetings or subcommittees formed to achieve this goal. The
implememation of the monitoring program shall be in accordan~ with tbe
~s~bed by the Ex~’~ive Offir.~’. At a minimum, the program ~ include the
following:

from monitoring pro~ams within Los Angeles County. These and other
data from local, regional or national sources should be utilized to
characterize different storm water sources; to determine pollutmt
generation, a~port and fate; to develop a relationship bet~ecn land use,
development size, storm $iz~ and the event m~an ~on~ntration of
pollu~nts; to determine spatial and temporal variances in storm water
quality and seasonal and other bias in the collec~d data; ~ to identify
any unique features of the watershed man~ement ar~s in the County ofstudies,L°s Angeles.if avai~ble.The Perm~u~es a~ encouraged to use d~ from similar

2.    Rationale for selection of monitoring locations, pm~nete~, number and

3. A deseripfion of the monitoring program shall include at a minimum:

The number and location of monitming stmions;

b. Targeted monitoring indicators (e. g., ecosystem, biological
diversity, in su~am toxicity, habitat, chemical, sediment, stream
health, etc.) chosen for monitoring;

Pm’arneters selected for field ~ and for laboratory work and
their detection limits;

d.    Total number of samples for stati~cal significance to be ~ollected
f~om ~ach station, receiving water and major ouffall monitoring,
frequency of sampling dunns dry weather and short or long
duration storm events, ~ of samples (grab, 24-hour composite,
etc.), and the Type of sampling equipment;

e. Uniform guidelines for quality comrol, quality ~ssurance, da~
collection and da~ analyses; and
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4. A method for analy’zin~ the collected data snd interpreting the r~ults (}
including sn evaluation of the effectiveness of the
and need for shy r~fmemcnt of the management ~

5. A description of the responsibilities of all the psrfizil~nts in ~ Im~rsm

A description of computer so/~vare and modelling ~ th~ ~ be
utilized to sssess data, interpret inform~ion,

?.    A de~’iption of how data wi~ be utilized for feedback into th~
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The Discharger shall comply with the attached Monitoring and Reporting Program. which is part
of this Order, and any revisions or modifications tberoto, as ordered by tig E,xecutive Officer.

It is anticipated that the initial s~orm wa~r management program, as delineated in the Plan m~/or
implementation aweement’ may need to be modified, revised, or amended from time-to-time to
respond to changed conditions and to incorporate more effective approaches to pollutant control.
Minor changes may be made at the direction of the Executive Officer. Minor changes
by the Discharger shall become effective upon written approval of the Executive Office. If
proposed changes imply a major revision in the overali scope of effort of the Woffm~ ~uch
changes must be approved by the Regional Bo~d as permit amcodmmt~.

sources deemed sign/fir, ant by the Regional Bored;

b. To incorporate applicable requirements or statewide water quality control plans
adopted by the State Board or amendments to tl~ Basin Plan;

c. To comply with any applicable r~luiremems, guidelines, or regulations issued or
approved under Section 402(p) of the CWA, if the requi~-ment, guJd¢li~, or
regulation so issued or approved contains different conditions or additional
requirements not provided for in this Order. The Order as modified or reissued
under this paragraph shall also contain any other requi~ments of the CWA then
applicable; or

necessitate change~

The issuance of this permit is not intended to, and does not, absolve the Discharger of liabilily
for conduct which may have constituted a violation of the previous Board Order 90-079
(CA0061654, CI 6948) adopted by this Regional Board un June 18, 1990.

This Order expires on             . The Discharger must submit a complete Report of
Waste Discharge including a ~vised Storm Water Management Plan in accmdence with Title 23,
California Code of Regulations, not later than 180 days in advance of such date as application
for reissuance of was~ discharge ~quiremea~

I, Robert P. Ghirelli, Executive Officer, do hereby certify that the foregoing is a full, true, and
correct copy of an order adopted by the California Regional Water Quality Control Boa~L Los
Angeles Region, on December _., 1995.

ROBERT P. GHIRELLI, D.Env.
Executive Officer
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A’I’rACHMENT A

NPDES STORM WATER PERMIT
WATERSHED MANAGEMENT AREAS

and Other Rural /.Jhm ~Malibu Croak

Agoura Hil~ Bell Baldwin Perk
Caiabasas Bell Gardens Bellliower
Ca/bans Burbank Bmdbury

Lns Angeles County
Malibu Commerce Cerritos

West~ke ~ Compton C~remont
Venture County Cudehy Covina

El Monte Diamond Bar
Ballona Creek and Olher Glendale Downey

Urban Hidden Hills Duarte
Huntington Park Giendora

Beverly Hills La Canada Fiintmige Hawaiian Gardens
Caltmns Long Beach indusW

Culver City
El Segundo Los Angeles County La Hsbra Heights

Hermosa Beech " Lynwood La Mirada

Los Angeles County Monrovm La Verna
Manhattan Beach Montebello Lakewood

Palos Verdes Estates Monterey Pad~ Long Be~ch
Rancho Palos Verdes Paramount Los Angeles County

Redondo Beach Pasadena Norwalk
Rolling Hills Rosamead Pomona

Rolling Hills Estates San Fernando Pico Rivers
Santa Monisa San Gabriel San Dimes

West Hollywood San Merino Santa Fe Springs
Sierra Madre Walnut

Domin_ouez Channel/ Sigrml Hill West Covina
Los An(]eles Harbor Dminao~=. South El Monte Whittier

South Gate

Gardens Vernon Ca/trans
Hawthorne Los Angeles County
Ingiewood Santa Ciarita
Lawndale

Lomita
Los Angeles

Los Angeles County
Torrance

Italicized agencies are present in more than one watershed.
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development of stomw~er ~ details on tbc Principal PermiUee and th© Executive
Advisory Committee (EAC). This is problematic for two reasons. First, it places the specific
program requirements onu~le of the regulatory framework provided by the Pennit. This.
raises questions of enfon:eability and creates opportunities for legal ckdionges if Pennittees
choose not to implement all or some of the activities ideatified by the INimcipal Permittee or
EAC under the contentiott that if it is not in the Permit it is not legally t~luinld. Oilrently,
the draft Permit is not consistent in stating that implementiag the ~ Petmittee o¢ EAC
guidelines is mandatory. Indeed, the delegation of Pcrmit-a~qated

merely rely upon the Principal Pennittee or the EAC to develop their ptoggam. $. The

BMPs to the Pennittees as ~ for enha~ing the Penaittees’

2. Lack of Performance Semdmds ~er ~ ~

In addition to a lack of qsecifics on minimum reqnirementx, the Septeatber draft
Permit is further deficient by not Woviding standards for measuring program adequacy. It is
not sufficient for the aew Penait to require programs and Woeedure~ for
mspec’dons, outreach, monitoring, reporting, corrective action, and ~ent without also
providing some measure for determining a program’s adequacy. By leaving performance
standards out of the new IN:trait, we are in essence ascribing discretimtmy authority for
determining program adeq~mey to the Principal Permittee or the EAC. Determining the
adequacy of a program must be ¯ mimsterial action and for this purpose the new Permit must
contain spec.ific perfonnanee standards or other similar measures

For example, the provisions requiring the development of ¯ "Baseiin~ Stormwater ¯
Management plan" and "Water~k~ Management Plans" do not even wovide an outline
listing of which minimum areas these plans should cover. Considering that these plans will
provide the backbone of the Permittees’ plans, it is e~ential that the Permit clearly identify
what these base plans slumld �oatain.

¯ Similarly, adequate standards are essential in the September drm~ Permit’s budget
requirements. The September d~aft no longer contains the provision in p~vious draf~
requiring that municipal budgets ensure that there is adequate training to carry out the
Permit~ees’ planned sto~mwater management activiues. Providing minimums for the training
required gives the Permittees clear targets for which they can budget.

2
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3. I~ck of Public Pu~imR)ven~ht Oppommi~i~

~er major de~ o~ ~tem~r ~ P~it is ~e elim~ion of~
public repre~tative ~om the Wat~ M~agem~t Commie.s. ~e ~-~1~ by
the ~s ~e to ~ntain ~ a~ ~d th~ r~re~t
Pe~it where cl~ compli~ ~ ~i~ of the
(su~c~on lll.B.2.b). We ~e ~ ~e public mum
mem~r in ~e developm~t ~ pi~ ~sions. it is ~Me to ~e a ~it
mecb~i~ whereby ~o~ ~Me f~ complying ~th ~ ~it ~fions ~ .

EAC ~ework. This is ~y ~ ~u~ in ~e

of ~e exi~g P~it h~ i~ ~ ~e results. We ~ ~lieve ~ ~e Le~ Au~o~
chec~ist pro~ m ~e May ~ w~ ~1 ~d ~ld ~ ~n~. ~e i~k of ~ch
pro~sions in ~is ~on ~U ~ouM~ lead to

appropriate in~on prot~ ~ ~ ~s of f~li~ includes, at a mmim~:

(!) ~e P~ees m~ create a li~ of ~1 of ~e facilifi~ in Los ~
that may be subject to ~e ln~ St~water P~it, ~d ~er det~ine whe~er each
applicable faciliw has or h~ ~ submiu~ a NoUce of lnt~t (NOI) ~ r~uired by ~e
lndus~al Slo~water Pe~it, ~ng ~ymc~ in~ttons ~d ~vtew of SIC c~ ~d o~
~ta nec~ to create c~m~sive ~b~;

3
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(2) The Permit~es must survey the aforementioocd facilities to determine
whether they are potentially subject to the Industrial Stormwater Permit;

¯(3) If the industrial facility is already being inspected by an agency through
an existing program, a stormwater component must be added to that insp~iou. In addition,
the remaining facilities shall be inspected as follows: the Permitees shall therenflm" in.oct
30% of the remaining facilities subject to the lndusmal Stormwater Permit mmtmlly; another
30% of the facilities biannually; and the remaining 40% of the facilities every third year. The
Permitees shall divide the facilities for purposes of annual, bi-mmual, and tri-annual    .-
inspections according to the relative likely contribution of stormwater pollutiou posedby each
facility (i.e., the highest priority facilities must be inspected annually);

(4) The Permitee~ shall also conduct annual inspoctions of all County
restaurants, gas stations, and automotive service facilities with a specific focus en stormwater,
and

(5) The Permitees shall also biannually inspect malls, amusement park&
commercial and industrial business p#rks and commercial nux~-ries

A deficiency in the September draft - which we also noted in our previous comments
to the May draft - is the lack of a clear and unequivocal provision stating that m order for.
the Permittees to be in compliance w~th the new Permit, they must be in compliance with the

- existing Permit. One version of this requirement was in section VIII(A)(5) of the February
- Draft. A similar provision is essential fo~ successful operation ofthe new Permit. Otherwise,

cities that have continued to avoid compliance with the existing Permit will gain an unfair
advantage over those cities that have worked hard to come into compliance. The new Permit
will also need.to incorporate those requirements of the existing Permit for phases I1 and IIl ¯
which have not come due.

While the latest draft of the Permit contains language addressing this.issue, the
language must be made clearer.

7. Dendlimes

We had hoped that the September draft would include compliance and deadline dates
considering that we are so close to the proposed new Permit adoption date. One of our
principal concerns is that the new Permit remain on schedule for adoption in December 1995.
We fear that many cities are delaying further stormwater program improvements until
adoption of the new Permit. While we chsagree with this approach, it is imperative that new
guidance in the form of a new Permit be issued as soon as possible.

In addition, this timing is critical for a smooth transition to the new Permit. Municipalfiscal years begin in July and city staff w~li need time to research and des=gn programs that
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meet the new Permit requirements and to develop budgets to take to their city councils.
Delays that move the adoption of the new Permit into |996 may throw off the timing for
getting budget items approved and programs implemented.

Another concern is the establishment of sufficiently short-term deadlines for the
various new Permit provisions. The February Dra~ contained many 1995 or Janumy 1996
deadlines. We hope the next draft will similarly contain short deadlines. Since many of the
proposed new Permit requirements are the same as those required under the existing Permit,
the short-term deadlines should be easy for cities now m compliance to meet. Cities which
have lagged in implementing their stormwater programs must be forced to come into
compliance quickly - since they already had up to five years in which to comply under the
existing Permit. Further, the cities that arc behind should be able (and encouraged) to borrow
programs from other cities ~and therefore speed ,~p their program implementation.

In cases wh.ere the ability of the Pcrmittces to carry out their programs is dependent
upon the completion of another task, it is particularly important to keep the deadlines short..
For instance, the provisions requiring the EAC to develop program guidelines must be don~
w~thin the first 60 days after the new Permit is adopted to reduce the delay in g~tting the
Permmccs to implement the programs within the first yenr..~

Thank you for your consideration of these comments. If you have questions or wish
clarification, pleas~ do not hesitate to contac4 either one of us.

Sincerely,

Terry Tamminen Maribel 1~
Santa Monica BayK~eper Gall Ruderman Fener, Esq.

Natural Resources Defense Council
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CITY OF MANHA~FAN BEACH

To: California Regional Wat~ Quality Comml Board,
Los Angeles Resion
Arm: Catherine Ty~ei

From: Nell Miller, Director of Public Works
City of Manhattan Beach

¯ Date: September 26, 1995

~ Subject: Comments on Draft NPDES Penait No. CAS0061654 dated September 15, 1995

The concepts presented in this draft permit are laudable fxom the standpoint of thoroughncss and detailed
administrative process. Included am many ~ logical requirements for operators of storm drain
systems to undertake to aid in reducing pollmion from nmoff.

However, we see two major flaws in the permit approach. Number one is the designation of Executive
Advisory Committee (EAC) as the entity responsible for producing most of the program ~. It
would seem that the only entities that could be held legally liable for compliance with provisions of the
permit are: I) The Regional Water Quality Control Board, 2) the Principal Permittee, and, 3) the
Permittees. The Wamrsbed Management Commitme (WMC) and the EAC are bodies designed to aid in
the planning and development of programs. But, these bodies should have no legal authority or
responsibility for the Principle Permittee or other P~.

The second major flaw is the requirement for such detailed and extensive reporting of not only Ixogram
results, but program development descriptions, detailed budgets, activity reports, program evaluations,
etc. The cost of development and implementing BMP’s will be very substantial. The additional cost of
doing such extensive reporting will probably make the cost prohibitive.

in Manhattan Beach, we have made good lxogn~ with implementing many of the programs that ~
presented in the draft permit. We have been able to accomplish this by shiRing existing resources and
adding around $20,000 per year to public education and other programs. However, the esti~ �ost to
document the NPDES program as described in the draf~ permit would necessitate the addition of staffor
very expensive consulting assistance. We see these costs adding an additional $50,000 to the program
at a minimum. We do not see this amount of additional cost aiding the objective of �leaning receiving
waters.

We recommend reporting, if necessary, be in a checklist format with detailed reporting on an exception
basis. Only those areas where compliance is not being achieved need be reported in some detail with an
explanation or a plan for compliance. Does the EPA or the Water Resources Board really have the staff
to review such exlensive reporting?

Additionally, we rrcommend the CRWQCB and the California Department of Health Services work with
the Principle Perrnittee ~nd other Permirtees to resolve the issue concerning the discharge of chlorirmted
water to the storm drain system. From an operators standpoint, removing the chlorine would r~luire
additional resources and would be costly, it is agreed that flushing the distribution system is paramount
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to maintaining water quality. However, the City of Manhattan Beach does not have the resources           ~’~"
available to �onu~in the quantity or" water flushed from the system. How does the CRWQCB foresee I/
resolving this issue?

We appreciate this opportunity to comment on the draft permiL We urge the CRWQCB to approve a           ~
permit that focuses available resources on programs rather than reports.

cc: Executive Advisory Comminee Members                                                     L

2

R0029831



CITY OF LONG BEACH
DEPARTMENT OF PUBLIC tNOI~S

333 W~ST OCF..AN BO~JLEVARD ¯ LONG BEACH. C,,klJFOII~A 90~02 ¯ ~310) 670-1383

September 26, 1995

Catherine Tyrrd]
Assistant Executive Director
Cali/‘ornia Water Quality Control Board, Los Angdes ~
I01 Centre Plaza Drive
Monterey P~k, CA. 91754-2156

Dear IVb. Tyrr~I:

This letter is in response to your memorandum dated Sepmaber 15, 1995 requesting Municipsl
Permittees to comment on the latest version o/‘the dra/~ pomP. TI~ of~ce is concerned about it~
inabilit~ to adequately respond, ~iven the ex’u’emely fi~ l~m ~ im~olved.

This latest version contains sevend new sections that were sm part of’the previous review and is
more than 40 pages in |ength. To allow cities less than two weeks to review this document is
unreasonable. In addition, it is very difScuk/’or cities to comment on a document when the
versions are changing almost on a weddy basis and previous comments are not being responded
to. We realize these rapid turn-around times are needed und~ the current schedule; perhaps
consideration should he given to modifying the completion ~¢hedule so that a more thought£~I
drafling process can be implemented.

The Ci~ of’Long Beach offers the/’ollowing general commmL~ a~d concerns but intends to
submit a more detailed line-by-line response at a later da~.

¯ This permit is too lengthy, complex, and di/~cult to mKlerstand. Some portions o£the
permit ~e evasive and other portions are very detaik~d and cumbersome. The pennk
needs to be simple, clear, and concise. The permit dwuld establish the required
~’amework/‘or the Water Management Plan (WiV[P) rather than attempt to li~ numerous
specLSc management practices. The permit should Im~vide the basis/‘or each WMP
program element not the spec~cs. The speciRcs should be developed as pan of the WlV[P
by all interested parties.

¯ Some important sections of this dra~ permit are n~sing such as the mor~toring portions,
discharge prohibitions, and exempted discharges. Since this dra~ is not complete, wig
cities have another opportunity to review and comment on the permit prior to the public
review period?
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Page 2
Septembe~ 26, 1995

¯ It is understood that the guidance document will provide a glossary of terms which is ~
definitely needed. W’d] this document be available with the nex~ draft permit version? W’tll
this document be pan of the permit or just a reference tool? If the Board Staff’intends to
make the guidance doo.unent part of the permit, will cities be able to review the doctunent
prior to the pub~ review period?

The City of Long Beach has been an active participant in the permit development process to date,
but is extremely ~ about the direction recent revisions have taken. My office is ~m~ntly
reviewing the latest draft permit with the City Attorney’s Office and is expected to provide your

BM:bm

Raymond T Holland, Director of Public Work~
Lisa Peskay Malnuten, Deputy City Attorney
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Los Angeles County Department of Publk Works
W~ Mana~ment Div~ion
P.O. BOx 1480
Alhambra, CA 91802-1460

Attn:    Frank Kuo

Subject: Draft NPDES Municipal Permit
September 15, 199’3

The City of Gardena cannot accept the NPDES permit submitted to the City by the Regional Water
Quality Board on September 15, 1995. The prope~ed permit has significant defects and omissions. The
City would like to summarize the major problems as follow~:

I. In order to fund the many functions to be performed by the City, a fee structure for permits and
investigations should be created. A collection mechanism should be established. The budget
process must be defined, who is to evaluate the budget and when should it be submitted? Who
d~velops the funding budget [or the area-wide programs7

2. The "Municipal Permit" should be considered by itself. All inspection and enforcement of the
requirements for "industrial" and "construction" permits should be deleted. The State Board should
continue to administer and entbrce the requirements of the’industrial" and "construction" permits.

3. Specific and detailed descriptions and instructions are neeAed for the following sections:

a. Programs to be Developed by the EAC und Cities

The Board should define the criteria it will use to evaluate the effectiveness of programs and
their acceptance by the Board?

b. Compliance and Docume,,tetio,,

The parameters by which the Board is to judge a permittees compliance should be defined
and quantified. Vague and open-ended descriptions in many sections leave room for
significant conflict later.
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Los Angeles County Department of Publk Works

Definitions of the type og ordinances which will be requh’ed lhouid be =peeified. Many
existing city �~es already cover most tasks specified, therefore, the Board should establish
criteria which would permit existing ordinanc~ to cover the re, quired ~

d. Admisdst~t~ Revk.w

"[’n¢ Board should determine and publish the Board’s ,standards for evaluation of reports and
compliance documentation Specific standards shouldS~stablished for all pcrmittees.

The Board malmains this databl� and should continue to maintain it.

"I’ne Board has maintained that there really is no "rainy" reason. Therefore, the grading
acuity restriction should be cstab~hnd by the EAC and enforced by the cities on a project
to project basis.

Psmsp~ Stor~ws~r

This discharge should be ~mpted.

Please convey the concerns of the City of Oardena to the Regional Water Quality Board. The City
requests more intensive and con¢lusiv~ negotiations bet~vecn the Board and the Hxecutivc Advison/
Committee to ac~omp~h a reasonable and enforce.able pcnniu

If there are any questions, pleas~ contac~ me at 010) 217-9529, fax 010) 217-9676.

uu y,
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STATE C,~qTOL
p o ~ox

E~. ~ 9~ ~CT ~E
~*’~’~’ SHEILA JAMES KUEHL

Oanua~ 29, 199$ ~"--    --

101 Centre Plaza D~ve                              ’
Monterey Pa~. ~ g1?$4

Z u=~e ~he Regional Bo&~ =o ~ev~e~ sn~ ~Ina1~ze ~he ~~
d=a~ o~ ~he municipal s~o~ ~s~e~ pe~ so ~ha~ ~he Hay,
da~e bec~es a

As a me~e~ ot ~he Santa ~on~ca Bay Restoration ~o~ec~’a
Conferee, Z am a~a~e o~ ~he d~scusa~ons on elements o~ ~he d~a~ ~m~.
Z be1~eve ~he d~a~ contains key components necessa~

draf~ pe~i~, ~nco~ora~ ing reco~enda~ ions of staff, with the
~ders~anding ~ha~ ~he process of ironing ou~ d~fferences wilt �~Etnue

The Dece~r 1995 draft is the culmination o[ years o~ dis~s~ions and
meetings beUween 86 co-~i~ees in Los ~geles Co~7, enviro~en~al
groups and governmental representatives. Although ~here are ci~ies ~ha~
are conceded wi~h ~heir abiliuy ~o comply, I believe uhe draf~

for a reasonable level og opportunity to tailor their sto~ water
managemen~ programs ~o uheir specific needs and condiuions. In addition,
after ~he pe~i~ is ~n place, i~ is inevitable ~ha~ we ~i11 need ~o deal
wi~h specific problems as ~hey come up. However, ~e should no~ wai~ any
longer in hopes ~ha~ eve~ par~icip~ will ~ ~o~ally pleased as I
~lieve ~ha~ is a11 bu~ i~ssible.

Please finalize ~he sno~ wa~er pe~i~ now so that the ~s ~gele8
Co~y M~icipal S~o~ Wa~er NPDES Pe~i~ c~ ~ in place ~ ~y.

~ you for your consideration. Please feel free to contact
c~ ~ of any further assis~ce

Sincerely,

SHEI~ J~ES ~
~se~l~e~r, 41st District
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~ve planning ~nd construction controls az some level, we urge the RW(~’B to ~ ¯
permit ~th accelerated deadlines.

Comments on "Discharge Prohibitions and Receiving Waler

The language of Paragraph B. I on Page 14 is somewhat vague. The phrase "demonstrate
timely implementation" seems open to interpretation. The phrase "maximum extent
practicable" is probably from the Clean Water AcL but is not defined here.

On Page 15, Paragraph B.ll. 2, b., the test set up is wbether the permittee’s storm water is the
cause of the excecdance, ltow will this be determined? is this setting up an impossible test7

Comments -m "Program Requirements for Development Planning/Conslr~tctiom*,

We believe the introductory language for this section needs some clarification, even though it
may not appear in the final permit. ]he intent and authorities of CZARA could be stated
more accurately, certainly with respect to the jurisdiction of the Coastal Commission.

in the course of implementing CZAR.A, U.S. EPA made the assumption that storm water
runoff from major urban areas, such as the greater Los Angeles areas, would be adequalely
addressed by the Phase ! storm water permits. Included in this assumption is that
management of urban runoff will take place at a level at least equivalent to the level
expressed in the CZARA management measures (the "g" Guidance, published by U.S. EPA).

similar to those in the proposed Los Angeles Pem~it‘ that is, they address �onsu’uction
techniques, grading, limiting impervious surface,

Adoption of the proposed permit with the planning and construction controls would help
make the CZARA and NPDES programs consistent, which was a goal of the SWRCB’s
Urban Runoff Technical Advisory Committee (TAC). The Urban Rtl~ofr TAC
recommended that the NPDES permits contain comprehensive urban runoffcontrol&
including runoff ordinances and planning mechanisms. For *here reasons, we suppmt the
inclusion of planning and construction measures in the Los Angeles permiL

An addition point ofclarification is needed. The last sentence in the second paragraph on
Page 42 is not accurate: the Coastal Commission does not have to issue permits for
nmoff Per se, as there is not authority under either CZARA or the California Coastal Act for

Prioritization of Development Projects

Projects on slopes greater than 25 percent, or that are in an SEA or ASBS, are "High
Priority" according to the definition in Pan I(a) on Page 43, yet these same criteria are used                      ;
to define "’Priority" and "’Limited Priority" projects in the next two paragraphs. This conflict               r-- ~
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should be resolved, we believe by making all projects in these sensitive ~ ~s "High
Priori~~.

Also, the definitions contain~.~ in the Prioritization for projects in sensitive habitat are~
should be expanded. Rather than be restricted to only v~’hat is identified in the Water Quality
(’ontrol Plan. Lo.v Angeit,.s Region. as a iliological I l~bitat, we helieve that ally

habitat identil]t,d in a Gcneral Plan or Local Coastal Program of the County o¢ any
should be considered as a high priority project.

The Countywide Guidelines on Page 44 are excellent in principle, as they provide the b~is
for a strong planning program to protect water quality. Ilowever. it is not clear how the~
will be enforced. 1"he guid¢lincs are to "encourage" watershed protection and there are no
specific standards that must be adhered to such as minimum setbacks from riparian
and maximum slopes that can be graded.

For Part 3, Planning Process. on Page 45 pedmp~ negative dechtratio~ should be added to
the review guidelines, in addition to EIRa.

For paragraph (b) on Page 45, a model CEQA checklist has already been created by the
Urban Runoff Technical Advisory Committee that reviewed the State Water Board
Source Management Plan and the CZARA management measures. It is an appendix to the
Urban RunoffTAC report which is available from the State Water Bored o¢ the
comi,,,k. 
Paragraph (c) on Page 45 could be strengthened by adding that wetland and riparian
protection shall be considered. Also this requirement is laudable, but is vague, leaving it at
"’considerations" instead of some specific specifications that will help ensure water quality
protection.

In Planning Control Measures on Page 45. paragraph (a) iii, was it meant to be stated

maximized, but storm water should be minimized. The ~ferences for this section should also
include the Municipal Best Management Practices Handbook, by the same publisher.
On Page 46 the first and third paragraphs, the first sentence in each is mi~ing a ~ at
words to make sense.

On Page 46, (c)iii, it would read better as "pollution from parking lots," rath~ than ~
lot pollution"

For paragraph (d) on Page 46, for these High Priority Projects, there are no specific ~
for runoffcontrols, specifically, the level of nmoffevent i,, not addressed. Will each �’ity
decide what storm event must be covered by runoff facilities? What if one city decide~ that
that new development must cover the 25-year storm, but another city thinks the 24-hour 2-

¯ .,~ year storm should be covered?

3



On Page 47 ( I Xa)viii. "project erodibility" is unclear. What does this mean? V
For Countywide Guidelines starting on the bottom of Page 47. be have an editorial change

Othat may make it read better. At the end of the introductor2,., paragraph, it should read, "TI~
requirements and BMPs shall include:", then edit the following nine items accordingly (such
as drop "include" on the first Ifo). In item "vii" in this list on Page 48. the phase, "or to                     L
creeks, rivers, or ~’ctlands" should be added.

This completes our comments at this point. Again. we are pleased ~th the direction the
permit process is headed and urge the Los Angeles RWQ~B to adoi~ the permit with ~
important planning principles intacL if not strengthened through further clarification and
accelerated deadlines.

3

Bill Allaya~~"~

Nonpoint Sourc~llution Conuol ~

U

U
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Ms. Catherine Tyrrell
Assistant Executive Off~er
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION
101 Centre Plaza Drive
Monterey Perk. California 91754-2156

Deer Ms. Tyrrell:

Comments on the/veawide Urban Storm Water Permit for

i Los Anaeles C~nty
¯

The Metropolitan Water District of Southern California (Metropolitan)
appreciates this opportunity to provide comment on the Los Angeles Regiorml Warm
Quality Control Board (LARWQCB) proposed Waste Discharge Requirements for the
Discharge of Storm Water m Los Angeles (Storm Water Permit). Metropolitan
distributes whole.le water ob,ained from ,he Colorado River and No~thern C.lifol~.
through 27 member agencies (cities and water distncts) and serves more than
of the water used by approximately 16 million persons in the 5,200-square-mile coastal
plain of Southern California. To prowde this service, Metropolitan operates
extensive system of water conveyances reservoirs, and water treatment plants. "rhe
comments herein reflect Metropolilan’s views and concerns as an affected agency.

~;eneral NPDES Permit for Water Suppliers and Utility Coml:)aniei

Metropolitan has been working with its Member Agencies, water utilities
statewide, storm water cod)ermittees, and the State Water Resources Control Board
(SWRCB) since 1994 to facilitate the development and implementation of the draft
General National Pollutant Discharge Elimination System (NPDES) Permii CAG99{XX)2
for Discharges by Water Supphers and Utihty Companies to Surface Waters (General
Permit). The General Permit is being developed to address statewide inconsistencies

compliance tool for water utilities that have maintenance discharges to receiving
waters, storm water conveyances, and dry undeveloped locations. The requirements in
the General Permit such as narrative effluent limitations, pollution prevention practice=,
effluent monitoring, and the case study will ensure that water supplier’s disctmrges do
not contribute to storm water conveyance and receiving water impairme~

As such, Metropolitan recommends that the Storm Water Permit
specJfically reference the General Permit in Sect,on II D. as an acceptable complianc~
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Ms. Catherine Tyrrell -2- January 25, 1996
O

mechanism for water suppliers. The SWRCB is cun’ently scheduled to consider L
a<~opting the General Permit on February 7, 1996.

(;:onditionallv Exeml:)ted Oischaroes

Water suppliers must periodically dewater their reservoirs and                     .’~
conveyance systems. Section ll.D.2 of the Storm Water Permit includes a list of non-
storm water discharges that need not be prohibited by the co-permittees. The additio~
of water line flushing in Section lID.2 of the current draft of the Storm Water Pen/tit
wdl facilitate compliance for the abovementloned dewatering activit0es. However, many
water suppliers conduct system dewatering through fifo hydrants; Additionally, some
water suppliers conduct fire hydrant flow testing for fire departments within their service
temtory0

Metropolitan recommends that fire hydrant dewatering and non-
emergency fire hydrant flow testing be added to the list of conditionally exempted
non-storm water discharges. The Santa Aria RWQCB draft storm water permits for the
counties of Orange, Riverside, and San Bemardino establish a precedent fo( this
approach by specifically listing fire hydrant testing and flushing as permissible ~ ~L ~,,.~
storm water discharges. In addition, to clarify and confirm water supplier compliance
obligations, Metropolitan recommends that c=ty water department’s (co-permittees) non- ~storm water discharges are specifically recognized in the Storm Water Permit as having
NPDES permit coverage. This action would facilitate compliance for city water U
departments and clarify that these agencies need not obtain a separate NPDES permit

~for discharges to storm water conveyances and surface waters.
U

Metropolitan appreciates the opportunity to provide input to the
LARWQCB on the proposed Storm Water Permit, Should you have any questions o~’ ~
w~sh to discuss Metropolitan’s comments, please contact Erin S. Atwater, Senior
Environmental Specialist at (909) 392-2502, or Jon Swidler, Environmental Specialist at
(909) 392-2510. j~

UVery truly yours,

Roberta L. Soltz, Ph.D.
Director of Environmental Compliance

JDS\vkh r-96-133                                                     ~
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cc: Mary Jane Foteste~                                                           L

John Norton
John Youngerrnan
Bruce Fujimoto
California State Water Resources Control Board
Division of Water Quality
901 P Street
Sacramento, California 95814

John Gaston (California.Nevada AWWA)
CH2M Hill Consulti~ Eng;neerl
Broadway #1200
Oakland, California 94607

~_ Manager of Environmental, Health, and Safely
~ _ Los Angeles Department of Water and Power

111 North Hope Street
: ~ P.O. Box 111
¯ Los Angeles, California 90051-0100

n
u
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u
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.~1
Ms. Catherine Tyrreli

LBAY Assistant Executive Officer
Los Angeles Regional Water Quality Control Board
101 Centre Plaza Drive
Monterey Park. CA 91734

RE: Municipal Stormwater NPDES Permit for Los Angeles Coun~                      3

~o~ ~ .... ~... ~,..~ ! am pleased to convey to you comments on the draft municipal storm water
,~t ....,..,~ ~ .~.~ ... NPDES permit (permit) on behalf of the Bay Oversight Committee (BOC) o~

:~ ~:,*’,., the Santa Monica Bay Restoration Pro~’t (SMBRP). These commenl~
,,, :~:~,, "0,.. based on an assessment of the permit as it relates to the Santa Monica I~y

R~storation Plan and on the recommendations made by the BCX~ ¯tite
meeting on January 18, 1996.

Strong and effective management of storm water and urban runoff is ¯ key

A ,’,M=~,,r ~,, component of the Santa Monica Bay Restoration Plan. ~ Plan is the

~,~,.~.~d V~..., product of a five-year, consensus-based effort by the Bay’s stakeholders, and
~,.,, ~t .... ~, provides extensive information on actions that should be undertaken to

improve storm water management and to reduce impact~ to the resources
and beneficial uses of Santa Monica Bay. The storm water permit la
the most important tools available to achieve the goals of the Plan.

In an earlier letter, the BOC urged the Regional Board to: "Develop a strong,
t.~.~ ~, t~ t t,~ environmentally sound storm water permit, consistent with conservalion

,~ ,h. ~,,. ~,,,, ~.. .... principles of aquatic biology, that incorporates the recommendations
~ ....~ ~’"" ..... ’~ .... contained in the Bay Restoration Plan, and ensure timely implementation of
-,,~ ,~ r~. ~..~ ,~,~. permit requirements, in particular, development and implementation of the

’~ ’~"~ storm water morutoring program." After reviewing the draft permit, it is our
assessment that, overall, these objectives have been achieved.

The BOC therefore wishes to convey its endorsement of the draft permit
inasmuch as the permit supports and advances the goals of the Bay
Restoration Plan and is consistent with priority actions contained in the Ptan.
However, given the large number of cities incorporated under this permit, we
recognize that there are several issues that still need to be "ironed out" and
we urge the participants to resolve these differences as quickly as posm’ble.

We also wish to transmit for your consideration the followins suggestions ~or
improving the penn/t:

¯ Strengthen requirements for watershed management area
plans and their contenL As written, it is not not clear whethm" the
permit calls for development of WMA plans as an option or as ¯

Primed o~ m:vd~l pq,~



requirement. To be consistent with what is envisioned in th~ BRP0 it
is preferred that WMA plans be prepared, it is also recommended that
the permit include clear instructions on what the WMA and county-
wide plans should contain, timelines for their completion and how
they should be implemented.

¯ Ensure that the proposed monitoring program is linked to watershed
management area plans. Monitoring programs should be designed to
meet the obF’ctive~: of WMA plans. The permit should also ensure
that the results ot monitoring efforts are utilized to define and refine
implementation programs outlined in WMA plans.

¯ Clari~y when and where implementation of pilot/demonstrat|om
pmjed~ is desirable. Provide defined incenhves for implementing
pilot pro~-ts, e.g. opportunities to "trade" pilot pro~ects for comparable

¯ Strengthen effectiveness of land use management tools threu~h
enhanced enfor¢ement. The BRP identifies public education, trainin~
of staff and technical support for compliance as phmary mean~ o~
eflsurmg effective enforcement of tools such as ]and use ordinmnce~.

it is also recommend

¯ The Regional Board ensure coordination between permit-related
activihes and BRP implementation by designating the SMBRP u ¯
non-voting member on the Baliona C:reek/Urban and Malibu
C.reek/Rural WMA committees.

¯ The Regional Board and Permittees work with the SMBRP in
developing mass loading discharge performance goals for pollutants
concern in the Santa Monica Bay watersheds.

¯ The Regional Board work with the SMBRP to ensure that appropriate
mass loading information be collected through implementation of
consistent monitoring and data compilation protocols for both point
and nonpoint sources as identified in SMBRP’s comprehensive
momtormg prosram.

¯ The Regional Board encourage cities to establish watershed-based JPA~
to facilitate [unding for storm water pollution control activities.

We understand that this has and continues to be a tremendously complex
and difficult undertaking, and commend you and the negotiating team
the progress made thus far. However, we are concerned that completi~m
the permit, and therefore progress on implementing the BRP, has been
delayed. It is important to move forward - we therefore urge the
Board to adopt the permit no later than at its May meeting.
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Thank you ~or the opportuni~ to comment on th~s most ~nt                      ~
d~u~nt.

Ma~ Y~~                                                             ~
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COUNTY SANITATION DISTRICTS
OF LOS ANGELES COUNTY                0

1955 Wo~kn~ ,~dl It~. Wh,n,~,. ~1, ~1.~



VP. Sm, r �ommmoo ~’Ovmtly revolves the act~vit+es l+m~ ~ ~ ~ C~ ~,                 ~

In ge~L it +s ~ ~ c~ ~ ~ ~it ~iies ~o ~blic a~ ~h ~ ~ ~ ~ ~ ~ ~
but ~ve l~�ilili. ~ ~m~ ~ cov~ ~ �oquet aCl~Vm. ~ ~’~ld ~ �ov~ It ~ ~N ~ ~ ~                  ~.
w~ld ~ regulated by me ~m~. whmh w~id ~ a �~w ~ the ~w. II ~m ~ ~ of ~ ~

~~~~~ Ir~ve~yq~pm~~
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313N F~ Lee/v~eie4, CA 9~1|

January 23, 1996

Mr. Harry W. Stone, Director                                  ~,G~
Department of Public Works
900 South Fremont Avenue
Alhambra, California 9!903

Oear Mr. Stone:

NPOES STORMWATER PERMIT

This is in response to your request that we review the draft Stormweter Permit
issued by the California Regional Water Control Board, Los Angeles
(attached).

~r We have reviewed the draft and find n° negative impact °n °ur °Pereti°ns" Wecan support the permit as proposed.

if you h,v..nv qu..tion, or need eddition.I information, PI’" " me kn°w, °’
your staff may contact Daniel Soref at (213) 240-8129.

very truh  yo.r ,

Mark Finucarm                                                      ~--
Director of Health Services

MF:gj,,,mvm~m .
601:010 ~["

Attachment -- !

c: Welter L Grey
Mary Q..lung
Donald C. Petite
Daniel Soref
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Catherine Tyrrell. Assistan! Executi~.e OIT~er
~- ": "" ’: ’: ’) ,~ ,~: ~ s~Regional Water Quality Control Board ,, (.~"101 Centre Plaza D~ve ~u,;~ 1 ¯ .

blollterey Park, CA 017.~4-2156 ~.0S .~ ’-: ~’ :,, ,,,

Dear Ca~erin=. . ~p~..

The environmental community is exvemely disappointed b%’ the Regional Waler Board s
con!inued postponements ol’a vote on [he ]Vlunicipal Stom~’~’ater NPDES permi!/’or Los
An/~eles County. The environmental community has ~’cn m~tre !ban palien! in wailing/’or
Regional Board stalT~o complete [he draft of’the permi! and to bring i~ Io the Board/’ora vole.

The 1990 permit should have expired July oi" 1995. Inslead !here have been numerous exlensions
o/’I~ Board hearin~ da~e/’rom July to l~’cember. 1995 Io January. March, April and now May,
1996. That is why the environmental community s!rongly supports the Bay
recommendation that ~e May date remain unchanged, In !he imerim, implemenlal|on o/’sl~m
wa~er management prol~rams at mos~ ci~ies in [he county have reached a ~ ol’l~ralys~,

Further delays in a Board vo~e on the program will only resul! in/’unher pollu~ion of’local
beaches and nearshore �oas~ waters, lh’aitin~ l’or the draft ol’lhe l~uidance manual Io go oul

~__~_he__..Drall ..Ten"!_ve Pc--it ...n.,-~.,. es .no sen.. Th.e ,uidance manual is. doc__n,...
,,~,-~ [t~ [n~ re~uiaico cOmlTIUDIly 011 hOWthey can most effectively implement these requirements. ]1~ guidance documen! is not ~

by the regulated community before [he permi! gets approved. The guidance document should be
wrillen Io help the cities comply ~th ~he permit in [he most cost-effective manner possible.

cities have responded !o oh-aft permit language and inl’orma!ion on the manual, the last Ihing [he
Board should do is to delay a vole on [he permit until the guidance manual draft is completed.
Distribution o/’a draft guidance manual bet’ore permi! appr~)\’al will likely result in i~’eater
con~usion abou! the permit’s requirements ins!ead o1" [he desir~.,d results ot" grealer enlightenment.

Please adhere ~o the May date to vole on the [entative permit, because one year without a storm
wa[er permi! has been one year too long.

~ark Gold, D.F,~v. Gaff Ruderman Feuer Bob Suln~kExecutive Director Senior Staff Atlorney Executive ~
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AMERICAN OCEANS CAMPAIGN

January 29, 1~96

Via facsimile: 213/266-7600
Via ~i:st-class

Catherine T?rrell
~ss~stant Executive O~ficer
Surface Wa~er Progrt~
California Regional ~ater QualltF Board
Los Angeles Region
10 Center Plaza Drive
Nontere~ Park, California 91754-21S~

RE: Draft of Waste Discharge Requirements for
D~scharge of Storm Water in L.

Dear ~. TFrrell:

ocean pollution. AOC serves as co-chair of the Clean Water
Network, a coalition of environmental groups dedicated to
reauthorizat~on of a strong Clean Water Act. AOC also
serves as one of three environmental organization~
represented on the Santa Mon~ca Bay Restoration Pro~ect
Oversight Co~ittee. Thus at the national and local levels
AO~ is involved in efforts to protect water quality and
increasingly is focussing its attention on stormwater the
key threa~ to nearshore ocean waters.

~OC vi~orouslF support~ th~ draft stor~ater p~r~t ~sued
for co~ent by the Los Angeles Regional Water Quality ~oard
on December 18 1995. Although AOC would like to see the
final permit strengthened in a n~ber of areas, it
imperative to get a stormwater permit in place. In the
Spring, the Santa Monica Bay Restoration Project will be
releasing results of an epidemiological study of swi~ers i-~
the Bay and the Baykeeper will be releasing results of its
wet weather study of storm drains emptying into the Bay.
The Board will likely be facing significant media attention

permitWhich willhas bebeenmUChadoptedeasier, to address if the new stormwator

The draft permit represents an undertaking of heroic
proportions as the Cl~y of Los ~geles, the Co~ty of Los
Angeles, a n~er of small cities, and enviro~ental groups
have come together ~nder the ~brella provided by the Board
to craft a permit that each could accept, if not fully

~ Ar~ A~. ~le 102 ~nla k~ ~,f~ ~1 (3~0) 5~ ~X (3~) ~1~
~1 ~~rs A#~ NE Su,~e C-3 ~’~,~lon DC ~2 {~2) ~4.~ ~x (~2) ~-~
1~ ~o~O Ave~ ~:e 102 ~a~:~ ~’,a~ ~l~ ~I01 (~} ~.~4 FAX (~)
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endorse. The momentum for consensus has been building. The
Board should act before the window of oppdrtunity
and not let the objections of some smaller cities paralyse
the process. For th~s reason,
extend the Hay deadl,ne for adopting the permit.

AOC has a number of concerns with regard to the permit.
First, are deadlines for complying with permit provisions.
Many of these provisions existed, and were not complied with
in the first permit and many represent mere planning, not
on-the-ground controls. The new permit, nonetheless, gives
extended compliance periods. AOC strongly recommends that
the Board chart each compliance deadline, giving serious
consideration to cooperative and integrative efforts that
could shorten deadlines.

Second, the permit should clearly require preparation of
watershed area management plans according to �lear and
specific criteria that include monitoring and evaluation as
factors th,t fe.d back into plan revision,. Third is th.
process for public review. Watershed Hanagement Committee
meetings should be open to the public
should have adequate opportunity to review permit submittals
(I.K.2). Fourth, a legal authority checklist must he
required to ensure a mechanism for evaluating stornraater
programs and to assist the cities in clearly identifying

accomplish implementation. Cities should be required to
identify the code citation that they are relying on for
legal authority when submitting the completed checklist.
Finally, AOC concurs with NRDC’s contention that thresholds
at which construction projects trigger controls are too
high¯ The permit should designate as "h~gh priority" sites
with more than 40,000 square feet of impervious
"priority" sites with between 10,000 and 40,000 square feet
impervious area, and as "low priority" sites with less than
lO,O00 square feet of impervious area.

AOC appreciates the tremendous effort that has gone into
developing the permit to this point and the opportunity to
be involved. AOC would also be eager to help in the
educational and public outreach efforts necessary to bring
about acceptance and implementation of the permit.

Senior Policy Counsel

AMERICAN OCEANS CAMPAIGN
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Januar~ 2~, 19~6

Ms. Catherine Tyrell
A~ist~t Ex~utive Offi~
California Regional Water Q~lity Con~l
Los Ang¢l~ R~ion
I01 C~t~ PI~ ~ .... ’ ....

Subj~I: W~te Di~g¢ R~ul~ments for M~ici~l
Countx of Los Angeles,

~ Ca~:

Heal the Bay is convinced that the Regional Board’s decision on the Municipal Storm Water
NPDES Permit for Los Angeles County (permit) is the single most important decision lh¢ Board
has faced in yea~s. No less is at stake than implementation ofthe pertinent elements of~h= Santa
Monica Bay Restoration Plan and protection of the health of millions of swimmer~ at
beautiful County beaches. Also. storm water pollution causes local beaches to look like landfills
after every rain, causes marine debris problems that lead to numerous detrimental imimcts
marine life, and causes contaminated sediment problems at the mouths of our largest,
developed watersheds in the region.

Many cities will complain that this permit requires too mneh wink at too high a �ost.
response is that if cleaning up the Bay, local beaches and our harbors was cheap and easy, it
would have been done long ago. On an issue as complex as reducing storm water pollution,
there are many different measures that could be implemented to achieve water quality
improvements and beneficial use protection and enhancement. To that end, our organization
spent the better part of the last year meeting with cities, the County, environmental grou~ and
any other interested stakeholders to discuss regulator), measures to achieve storm water pollulion
reduetion.

At the negotiating table, we suggested and agreed to many compromises to bring the positions of
the regulatory, regulated and environmental communities closer together. We negotiated and
made those compromises because we realize that the region’s storm water pollution problems
cannot be solved without support from the cities. Although we still have some major
with the draft permit and some significant differences of opinions with many cities in dm
regulated corrununity, Heal the Bay strongly endorses the permit as an essential measm~ in tim
region’s fight against storm water pollution.

Heal the Bay respectfully submits the following comments on the above-referenoed draft.
comments m’e organized into two categories, general and specific. Our general conuncnts
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from discussion with the cities during presentation of the draft permit at the watershed permittee
meetings.
The specific comments reference the appropriate sections of the draft and where possible,
provide specific language recommendations. Ileal the Bay hopes that these comments will be
constructi~,.e and that dialogue regarding those sections most contested by the affected cities will
continue until a consensus is reached.

I. Permit Writing Process. Heal the Pay respects the RWQCB’s decision to inclutk the
negotiation of all stakeholder concerns in the: permit ~T~ting process. We are disappointed,
however, in the lack of strong leadership on behalf of the RWQCB in communicating to the
participants that storm water discharges ~ be n:gulated, that the regulations m’~ iglglggllli.~ to
improving water quality in all of the county’s watersheds, and that if the municipalities affected
by the new permit were in full compliance with the old permit, implementation oftbe
requirements ~ as onerous as initially perceived.

Finally, it is critical that the draft is no longer a moving target. This means that the revi$iom and
comments made to this version should not include reorganizing the sections or pulling in new
provisions that may appear in another version of a similar permit somewhere else in the state, if
anything, the revisions to this draft should simnlifv and clarify the provisions of the draft perm~L
Our specific comments are focused to achieve Uta~ goal.    -

2. Priority of Provisions. As the RV.~QCB reviews the comments and revise~ the dr~fl permit,
Heal the Bay suggests that the following priorities be kept in mind: The monitoring compon~t
is critical to the success of the permit. Public education to taggeted audiences including those in
the indus~al/commercial provisions is critical to the success of the permit. The prohibitiona
listed throughout the permit provisions should be clearly required.

We emphasize these priorities to prevent any further weakening of the existing provisiom, and to
offer the RWQCB some guidance as to what is critical and what is less critical in contemplating
incorporation of specific comments into the permit. Overall, Heal the Bay would much rather
see the cities and County resources go to the actual implementation of BliPs and education.

3. Guidance Document - Heal the Bay re~mmends that the RWQCB not rely on the guidam:~
document to provide complete clarification of the permit. This recommendation is based on the
reluctance of the consultant to provide examples of implementation in other, similar
Also, in light of the lack of consensus on the existing permit, Heal the Bay is wary of the
possibility that some cities may push for guidance manual drafLs to have an imp~t on permit
contents or permit approval and compliance schedules. The guidance document probably will
provide flow charts and schematics of the permit organization, who is resJ~nsible for what
when it is due. It is the job of the R~,~QCB workshop to provide examples of how to apply the
permit provisions to a particular municipality and examples of implementation measure~. ~,’�
believe that this step is imperative to a successful public education campaign for the permit.



So stated, we strongly recommend that the Rg,’Q~B ~ present another summary ofthe
permit provisions at futuz~ scheduled workshops for the ~,,iti~.~s. Since the goal ofthe April
workshop is to educate the Board members on the l~l~it and the need for the permit, and allow
them access to the atTected cities, then an additional ~rkshop should be held to provide
examples and implementation guidance to the cities.

4. EA(: - Heal the Bay would like the RV,’QCI~ to exp~,,ss in the findings that the purpose ofthe
EAC approach is to provide program flexibility to the ~.’ities. ~tany cities are looking at the
process as another burdensome layer of bureaucr-.qic r~,t~ulatory n.’quirements. In fact, the
concept ~ designed to provide Ilexibility to cities in developing their own cost-effective
strategies for storm water pollution reduction rather them relying on the Regional Board’s typical
command and control regulation through their NPDI..’S I~.)gram. The L.A. Region has nero"
written an NPDI~S permit with this much flexibility and the environmental community has
agreed to this approach in the past. These facts need to be highlightgd.

Representation oftbe cities on the EA~ should be den~x-ratic rather than the Regional Board
making the determination based on population. The objective oftbe committee is to, as ¯
design and implement the most cost..cfl~,,ctive programs possible for thg.ir
municipalities,

5. Watershed Management Area Plans (WMAPs) - There still seems to be confusion on tl~
purpose of the W~APs. WMAPs should be develol~,,d x~ith consideration of how to enham~
degraded beneficial uses and/or protect existing benet~cial uses within a watershed as designat~
in the Basin Plan and the S.303(d) listing of impaired beneficial uses. Please modify the glossm7
section to reflect this. Also, the permit needs to more �~learly state that the final WMAPs should
be developed subsequently to the County Storm Water ]~lanagement Plans (CSWMPs), and the
permit needs to specify who has the legal requirement to develop the WMAPs. Furthennow,,
submission deadlines for t’~e W~APs need to be added to the order. In addition, many cities still
seemed to be confused on the numher ofplans that m,~’d to be developed by the individual cities
and submitted to the Board (zero to the best ofour kno~ h.-dge, the County needs to submit tl~
CSWNIP which includes the Order’s Storm Water ]Vlanagement Program, and the WMCs need to
submit the WMAPs). Please clear up these issues in the pertinent sections of the permit that refer
to the plans (Ex. Section C. - Storm Water Management Program Requirements).

6. Document Edits - Please edit the permit for acronym consistency, grammar, floating question
marks and blanks, etc. Editorial consistency is problematic throughout the Permit.

7. Receiving Water Limitations - After a great deal ofdiscnssion with other environmental
groups and numerous cities, Heal the Bay has come to the conclusion that the Receiving Watm"
Limitations section of the Permit must be modified. Six years ago, Heal the Bay and the NRDC
argued strongly for numerical effluent limits as part or’the 1990 Permit. We felt that numeri~l
limits wer~ needed as a regulatory tool to insure that the region’s beneficial uses were protected.
We still feel that numerical effluent limits need to be dc\eloped in the near future. However, in
light of the negotiations and the comments of numexous cities, Heal the Bay is willing to shift
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our position on both numerical �fllucnt limits and receiving water limits. Because the limits
dealbrcakers for the cities, Ileal the Bay r~:ommends that Sections ,A.I! and B be simplified as
follows, "Timely compliance with all provisions in the Order and efl’ective implementatio~ of
requin.~l BNIPs to reduce pollutants dischaggcd to the NIS4 is the functional equivalent of
compliance with the Discharge Prohibitions and Receiving Water Limitations in the Order."

The key point in our change in position is that the cities’ must follow through on the Permit’a
requirement to prove that implemented BI~IPs arc �ffective at reducing storm water pollution.
programs arc implemented in a timely manner, but not in a manner that reduces poilman~ in
storm water, then the municipality is not in compliance with the Discharge Prohibition and
Receiving Water Limitations in the Permit‘

g. Cities’ Comments - Ileal the Bay, as well as the RWOCB. ha~,’e .~’nt many houra in the

watershed pcrmittee meetings and other forums discussing the provisions of the permit and t}~
impact it will have on municipalities’ resources, Ilowever. some valid concerns and points h~v~
been raised by the cities..Although w~: agree with the importance of the following requiret1~ntl
in the permit, we would like to reiterate these points to the R~’OCB in case the points ate not
raised by the cities, and request that the RWQ(.’B provide specific response~ to the~

There i,~ a concern regarding the specific authority requirements ofthe penniL
Some cities want to know how the legal authority requirements will improve v,~ater quality?
What authority do~ the R~’Q~B have to require the cities to adopt specific

Certain cities have noted that inspection and enfmcement authority can only be
upheld by each municipality if that municipality is the permitting authority. This is mo~t
applicable to the industria~cornmerciai inspection provisions, it is les~ applicable to building
site inspections since the municipalities in general are the permitting authority for �onst~’uction

Substantial concern has been expressed regarding unknown requirements that
could be imposed at some point in the future. The RWOCB should explain in plain langu~¢
that if new standagds or requirements are promulgated during the course, of the permit, then
RWQCB is required to impose those requirements on the regulated community as approwiat=.
This "’open-endedness" is common to most environmental re~ulationa.

Finally, there is still considerable and valid discussion regarding th~ RWQ(::B
requiring the Count). and municipalities to enforce pa~t of the general industrial ~torm water
permit provisions. The argument from the cities is that the requir~nents for the GIP are under ¯
separate program and not part of the municipal permit requireu~nts.
9. Response to EAC Conunents - The EAC distributed comments on the permit at all of the
watershed permittee meetings. Our responses to the majority ofthese comments are pre~med
below.



a) 2. The specific comment is that the ~’[ailed r~luiremenl~ ofthe permit belong in the
Watershed Management Plan. Ileal Ihc I}av Ix.lic~es that the best vehicle for detailed
requirements is tbe permit. Additionally. t~e outline oftbe permit is in and of itself the
outline for the Watershed lVlanagement Plan. The RWQCB should clarify in the fmding~
or in the appropriate sections that the permit is the outline for the CWSMP and.
ultimately, the WMAP.

a) 6. Iftbe compliance dates in the dral~ permit are no~ realistic, then the RWQCB
solicit reasonable dates from the afl~:ted cities. H’e expoct that many of the more valid
comments will be in t~-spect to the an)ount of time between EAC submittal and City
implementation or demonstration of legal authority. We suggest a period not to
stx months between EAC approval and the requirement for municipalities to demon.~m~
legal authority. }log~ver. it is ileal t~. llay’s position that tho~e t, equiremcnt~ th~
were specified in the 1990 NPDES permit should not be extended past th~ deadlin~
described in this draft. Additionally. we would m~t support any date~ that gould push tl~
complete implementation of the permit provisions past tlm~ yea~. The fourth and fifth
year of the permit should be for program implen~:ntation only.

�) We agree that the permit should clarify that �omplianc~ is not ~ on meeting
specific water quality objectives, b~t because of functional ~quivalency. is ba.~d
timely and effective implementation of the permit pmvision~

g) A list oftype~ ofcon.~,uction projects and the �orre.~tmnding pollutan~ of~om:em
associated with that typ~ of Wo.ject should be provided in the guidan~ docum~.m.

10. Public Participation - The EAC and the g/MCs should have environmental group and
busine~ participation. We suggest at least one member from each for the committ~. Tim
permit should state that the committees have the right to hold portious of their meetings in �loud

I I. Deadline~ - We would like to reiterate our position on the schedule proposed in the P~mit.
it is out contention that those requirements that overlap g~th the previous permit should have
relatively short deadlines. Cities that are in compliance with the previous pet~nit will be ~t an
advantage, and other Cities will be forced to comply more quickly. Participation on the
should allow cities to exchange information and provide models for tho.~ provisio~
immediately required.

As to the remaining schedule for compliance. Heal the Bay has no specific tequirengnt other
than the implementation of all programs requited in the permit should be completed by tl~ end
of the third year of the permit.
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Page No, Re£ Comment

Suggested language: "in consultation with the F.A.C."

19 B. This section does not specifically state that the Permitte= is
responsible for the implementation of the requirements oftbe
Order as soon as the Order is adopted. Since so many of the plans
and programs required are dependent on the Principal Permitte=. I
[~’lieve that somewhere in this section it should state that each
Permittee should continue implementation of their existing
SWMPs.

Suggested language: Reverse a. and b. The first sentence ors..
should read "Continue implementation of existing storm water
BMPs. implement all..."

20 C. EAC participation should be gk’moct, alk.

’ 22 4. The deadline for WM(3 submission to the Board needs to be stated

,~.~
2.3 I. The budget sunmlm’y is overly demiled and may prove va:y

difficult to provide. "I~ Board and the public nc~d
cities are raking the requirements seriously. To that end. cities
should provide budget information on the funds annually allocated
for staffand proograms, with programs broken out into permit
categories to some degrc~ (e.g. street sweeping, catch basin
cleaning, public education,

25 H(I)d This section should be removed from legal authority because of
jurisdictional and liability issues. Instead, interagency or inter.
jurisdictional agreements among Permittees to control the
discharge of pollutants from one portion of the MS4 to Ih= other

26 1. The heading for this section is Program Substitution, but the
subject is specific BMPs. If the Permittee$ have the optiort
to submit an alternative program, then the language needs to be
changed to reflect that a Permittee may submit its existing Storm
Water Management Program as a substitute for the programs
identified in the Order.

If, on the other hand. the Permittee is only allowed to substitute

_.- BMPs, then the thic of the section should he BMP Substitution.
7
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0

Suggested languag..:

L"PTogram and/or BMP Substitutinn

Any Permittee may petition th~ Executive OITt¢~’ to:

a. Substitute an existing Storm Water Management
Program for the programs identified in this Ord~, or
substitute any BMP identified in this Order, if the
Permittee can demonstrate through documentation and/or
qualitative or numeric scientific data, that
the proposed alternative program and/or

Heal the Bay strongly opposes the program elimination
as stated in section (b). Neither the Order or tbe glossary
a definition or guidance on how to determine technical f¢asibility
or cost effectiveness. Heal the Bay is extremely wary that mr, h
determinations could be pur~ly subjective, or wor~ y¢t,
political. We support the section that allows BMP sul~titutkm

b"~
flexibility, not BMP elimination.

27 ! During the 120 day review period. ~tmt is the status of the
permittee? Typically, ira Petmittee has submitted the required
documentation by the required deadline, the), are �onsick~ed in
compliance until notified otherwise.

following sentence: The Pennittee shall be considered in -- I~
compliance with the provisions of this Order ur, til notified
otherwise by the Executive

31 C.l.a-h. Remove the passive ~

33 L. What are inductive tral’ti¢ loops and how often are they
flushed?

33 3 Reverse "determination to eliminate discharge" with "develop
appropriate BMPs" in the sentence. This is an aesthetic
recommendation since most municipalities (read Los Angeles) will
only read as far as eliminate ~e discharge.

~1) 33 4 Move �) to a) for the same reason as above.
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34 Ill. Heal the Bay recommends that the words "site visit" be substituted
"’inslx’ction" throughout this section. The emphasis of the

entire program is educational and not enforcement of violations,
There is a major �oncern on the part of many cities that aa
enlbrccment-inspection program ~ould r~.luire the cities to ~
permits-legal authority. Also, a site visit with a checklist rcquir~
less time than a full-blown site inspection. Depending on the
facility, a restaurant or gas station could take as little as 15 minutes
while larger, more complex facilities should average about ¯ half
hour. ileal the Bay believes that the focus of this section is to reach
as many industrial/commercial sources as possible with
information appropriate to the respective facilities and operations.
The goal is to change the good housekeeping practices and waste
disposal methods of facility owners, operator~ and staff.
Therefore. we believe that th~ terminology "sit~ visit" b mo~
appropciate than "insp~tiott."

We further suggest that to make th~ permit mo~ palatable to
municipalities and to avoid litigation from some cities mgardin~
the requirement to inspect Phase I facilities, that. within ¯ year of
permit adoption, the RWQCB develop ¯ vehicle of understand~
with other enforcement agencies (e.g., th~ DTSC and th~ County
Sanitation Districts) to inspect the industrial facilities already on
the NOi. Subsequently. the requirement for municipalities to visit
these facilities would be less onerous and disputable.

37 B. !,2 The intent of the prioritization section is unclear because the
facility inspection frequency is already assigned and required in the
permit. Prioritization does not dictate site visit schedule. We
suggest elimination of section B for this reason.

39 D.i. The section needs a clause that states, "In the event employees at
the facility won’t allow municipality statTon site, the name and
location of the facility shall be provided to the Regional Water
Quality Control Board. The municipality is not required to oblain
the additional legal authority necessary to visit the facility a~Ainst
the will of the facility proprietor."

D.2. Eliminate clause that says prioritized in Provision ilI.B.2. This
clause is not pertinent. Also, the Board assigns the inspection
schedule, so there is no need for a submission. Perhaps a
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de~ription of their inspection program which includes ¯
d~cripti()n of the site visit schedule in broad terms (©.g. 2,000 gas
stations, 1,000 Phase Is. etc.) would make more sense.

40 IV. Itcai the Bay helieves that at least a cursory site visit of Calegory
XI facilities for public education purposes and to d~termine iflhe~
is any outside storage of materials is essential.

43 l.a...�. The description ol’priority projects is not accura~. The "...or
hill.,,id~: area where the nalural slope exceeds :25 percent" should be
deleted. Any project on a hillside where the natural slope
;25 pen:ent is a high priority project.

Suggested language: Remove the referenced portion oflbe

Also. projects requiring a grading permit should be Priority
Proj~:�ls, not Limited Priority Projects. Projects that require
substantial grading can cause erosion and sedin~ntation problems.
One only has to look at development in and along ~be Santa
Monica Mountains to see the impacts. Also. many of the projects
that cause sedimentation and erosion are on slopes of less than

44 2.a. There is still a great deal of controversy over tbe
Development/ConstructionSection. As you Imow. littl, eriticai
analysis has been completed on the number of projects that tall into
each priority category. Along with that. no scientifically
defensible information has been brought to light on the impacts of
various sizes of developments on the beneficial uses in the region.
To that end. Heal the Bay would like to propose an additional
requirement that should result in a significant reduction in the
amount of storm water pollution coming off of new development.
The requirement concentrates on large, outdaor, uncovered parking
lots. a significant source of petroleum and heavy metal
contaminants to the region’s aquatic resounds.

Please add a section v. to read "Develop design criteria to reduce
polluted runoff from new, outdoor, uncovered parking lots of 25
spaces or more through the use of diversion to permeable surfaces,
filters. French drains, oil-water separators, clarifiers, or other
means."

~.0
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As such, all developments with outdoor, uncovered parking lots of
25 spaces or more would fall under the Priority

46 �,.d Heal the Bay fails to se~ any significant diff=renc~ in the
requirements for Priority and High Priority Projects, if this was
the intent, then plc-’,~ reduce the number of priority catego~s to
Priority and Limited Priority. if this was not the intent, tl~n
clarify the difli~rences hetwecn th~ categories. We are no4 opposed
to having only two categories of projects.

51 V. Heal the Bay believes that the ~ecth’* have been r~moved from this
entir~ section. We a~ disturbed by this fact ~caus~ the
negotiating �ommittee has agreed to the prior language. We
recommend that the last paragraph on page 61 be moved to paS=
and inserted hetw~n the first paragraph and "Th= program shalL.."

In addition, we would like to see all tbe requirement language (e.g..
shall and will) put back in the sections from which it was
This language is imperative to communicate that SlX’ciflc ~’tivitics
are prohibited, in other words, we prefer the strike-out language

the new language was to simplify the section. In fact. tl~ new
language makes it very unclear what is required ofth= cities to
comply.

52 O. The r~luir,~ments of this section should be identical to the
requirements in Section iv. for private construction activities, and

53 2. Suggested language: " The Permitxee-owned or operated facility
’ shall implement BMPs to improve site specific pollutant control,

which will include, but not be limited to:’*

55 5. Suggested language: "The Permittee shall implement BMP~ to
reduce exposure of fertilize,-s and pesticides to storm water during
storage, to include:"

62 The last sentence of the second paragraph should read "The second
objective is to measurably change the behavior of target audiences
by encouraging those audiences to implement ~
solutions."



V
Page Ne. Ref. Comment

O
63 A. ! .a.i. The first sentence should read "Written materials (minimum of

three pieces in addition to those listed below in ii, iii, iv, v, vi_"
L

64 vL The sentence should read "Education materials (a minimum of
thr.~ pi~es) for target~i business sector audiences (identify at
least tht~)..."

65 Fleal the Bay suggests that the terminology "a t~gular basLs" be ’ 3d~fin~L

65 3. Ti~ sentence should read "...each Permitt~ shall �omplgle a
tarSet~l demosrap~ mdys~s of..."

65 B. The first sentence should read "All r~asonable efforts to �oordimae
public outreach effom w~thin each Permitte~’s jurisdiction mad
amon8 Pemdtte~s..."

67 b.i.a. The sentence ~ read "Educate ~idents on recycling and

’ ~ 67 b.i.b. Does each Permitlee have to encountse watershed residents?
the Bay recommends that the sentence should specify either that
the Permitte=. or WMC encourase wateffl~d re~ide~l~.

67 b.i.e. Add a new section that read~ "All r~idents shall be ~ed
mow vegetation sturounding their residence rather than di~."
Mowing is almost as cheap as diskin8 and it doe:m’t cause
sedimentation and erosion. The Fire Departmen~ require
vegetation clearance bet they do not specify the method.

The last sentence of the fir,st paragraph should conclude with
"...and to receive feedback from the communitiea."

6~ c. Heal the Bay recommends that the permit glossary defme ’*do-it-
yourseifers’" as those that do their own automotive or home t~epair
or sardeni .

6~ ii. The In’st sentence should read "School programs shall be
developed and implemented to include_"

6~ iii.a. The first sentence should read " An education and outreach
program shall be d~eloped and implemented._"
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69 b. The first senter~e should read " ~n education prosram shall be
de~’eloped and implemenled.."

70 Heal the Bay recommends lear an ilem e. be added to read "An
attemi~ should be made Io educate and forge a cooperative �tTort
among local ent’orcemenVcode agenck=,"

VII. The entire section should he organb,~l and written in language71
consistenl with the rest oflhe penni! provisions. I! is appm’~!
the section was taken directly from the ~llelll~t
between ~e County and NRDC. Additionally, this section shoukl
speciE! due dates Ibr monitoring design componenLs. A public
review periud should be incorporated inlo Ihe schedule.

73 Land Use Monitoring MethodololD,. Evenl mean
should be defined in Ibe ilossary.

The constituent list t’rom the previous IX’trait should be included
here. Also, the t’oliowing constituents should be lutcled: diazinon,
chlorpyrifos, diuron. (malathion). (sima~ne). Iolal DDT. to~l
PCBs. The I~sis for lis~ing these constituents of concern is ¯ repo~
from the CRWQB regarding the results ol’storm watt. monitorin8
in the Cenu’al Valley. The results indicate that Ioxic icvels o~"
diazinon were detected in urban runoff I’or San Francisco as well
the Cenu-al Valley. Because o~’lhe land uses in some ot’lhe
watersheds, it is critical that these insecticides, pesticides and
constituents ol’conc~’n are specifically listed in the permiL in
addition, ~he list should be compared to the pollutants ot’coocem
presented in the Santa ]Vlonica Bay Restoration Pro.jet1 and
constituents unique to that list should he added the pen~it.

We aJso would like to point out that the constituent list should be
consistent with the 303(d) list recently circulated for review and
comment by the Regional Board. This iis~ specifically iclenti~es
meuds such as mercury and selenium as pollutants of’concern in
some reaches. Therefore, it would be inconsistent with the
ofthe permit not to include those poilmants in the congruent ~

74 The first sentence on the page is not complete and states tl~ the
language is being developed. Heal the Bay would like to see ~

3.3
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language prior to the tentative ord~ sinc~ it is currently not
available for review and comment now.

Fr~luency of Monitoring - Will the monitoring program be
completed, submined and rcview~ (RWQCB and public) in time
for the first rainy season? Please include the deadlines for
submission and approval ofall required monitoring programs in
the permit. The f~quency described in this paragraph is confusing
and needs to be clarified or deleted. Additionally, what is
rationale for not requiring the monitoring of dry weather flow
the land use stations? Dry weather flow from non-s~orm water
discharges could have significant impacts on beneficial uses (i.e.,
r~creational uses during summer).

Monitoring Methodology - Monitoring methodology should
consistently (throughout permit) include ~’l~’~’ntative monitoring
of the micro layer, aqueous fraction and sediments in Ibe
water runoff.

,~
75 Frequency of Monitoring. What is the submittal requi~’mem for

Wide Channel Study. This study will not be as easy to conduct as
described. Some constituents (i.e., volatile organic compounds)
are not appropriate for grab samples. Therefore, it would be
difficult to compare automatic sampler results with grab samples to
develop adjustment factors.

76 The first sentence should be changed to read ’~...load assessments
methods will be determined." The EPA Simplified Method may
not be the best method in all situations.

Critical Source/BMP Monitoring. The inweductory pm’agmph is
not consistent with the study design on page 78. The intn)ductory
paragraph refers only to structural BMPs while the study design
refers to structural and non-structural BMPs. These should be

5.a. Participation - Who determines if it will be necessary to monitor
additional critical sources? How will the additional critical sou~e~
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76 5.b. ~ I~g~ge s~uld cle~y ~te ~t ~ P~itt~ ~11 i~ti~

L
~ cval~te on a wate~ ~is a minim~ of~ ~ti~
~ wate~h~, for a minim~ to~! of
~atc~s ov~ t~ life of~

Step 2 - ~e list ofc~te~a for p~o~ti~ng

submitt~ to the RW~B. ~is info~tio~
~ntial in helping to ~t~i~

Study Design - There are many references throughout the
monitoring section to the sixth and even seventh rainy aeaaon.
These references are confusing since the life of the pegmit b $
years. We believe that these references ate a result ofmixing the
terms of the settlement with permit language and should be
adjusted to reflect the life of the permit throushout this sectioa.

second sentence beginning with the word sheetflow.                                 "

In the second sentence of the third paragraph, it should be the
Board that determines if there are additional critical ~reea that

6. Receiving Waters. The information provided in this section b not
relevant to the permit and should be summarized or deleted.

79 Benthic Investigation. It should be stated that the benthic

should also be specified as to when the investigations will occm"
since there is considerable seasonal differences in benthic

rite winter and summer.
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Heal the Bay looks for~,’ard to resolving the outstanding issues with the penniL We will
0continue to v,’ork wi[h [he RWQ~B, and any entities ~ho ~’ish to come back to [he fable and

revise the permit provisions. If you have any questions regarding these comments, please call
Mark Gold or Jaque Forrest a[ (310) 581-4188, extensions I I 9 and 142. respectively.                        L

Sincerely.

Mark Gold. Env. D.
Executive Dire�lot Staff Scienfi~
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g

BY TFI.F~OP~R ~D U.S. ~.                                                                              ~

Regional Water Quality C.omrol Board
101 Cenu~ Plaza Drive
Monterey Park, CA 917~4-21~6

We must also again express our concern over the latest extension of the Permit adopiioa date.
As currently proposed, it will have been a year since r~e last l~rmit expired before a ~
will be adopted and, judging from the deadlines proposed in the Draft Permit, it will be two year~ or
more before program implementation takes place. We insist that the Regional Board fulfill
responsibility to fmaliz~ the new Permit and hold to the May adolxioa date.

~ 212 ,’27-1773 f~ ~)2 7,~3-3017
~J 415 495.59~�,



Comments on 12/18/95 Draft Permit
Page 2

GENERAL COMMENTS

1. Public Review (Section l.g.~

Opportunities for public review and comn~nt are critical to the development of an effective
regional storm water management program. The goal of the Permit and the Permit process is for the
Permittees. environmental groups, and the public generally to work cooperatively in the
development of improved basin-wide storm water controls. We believe that the participation by
environmental groups in the comminee that has helped to draft the Permit has aOded an important
voice in this process. The Draft Permit is headed in the right direction, but there are still spaclflg
areas that need to be su, engtbetgsL

For example, there are many instances where the Draft permit provides Permitteea an
opportunity to make program substitutions or modifications, request program exemptiom, or
otherwise deviate from the standard Permit requirements, it is not clear whether the publk review
provisions proposed in the Draft Permit include public review of proposed program deviatkma. If
they do not, tlgy should. Because the Permit already provides so much flexibility through the
Executive Advisory Committee approach, choosing to deviate from the standard Permit provislom

requirements," but should be subject to public review. The permit should make clear that all
Permittee submittals requiring approval by the Executive Offtcer are subject to public notification
and review.

2.

We continue to be concerned over the lack of sulT~ciently near-term deadlines for the new
Permit provisions. Because many of lhe proposed Draft Permit requirements are the same as tho~
under the existing Permit, it should be easy for cities now in compliance to meet short-term
deadlines. Cities which have lagged in implementing their storm water prograa~ must be forced to
come into compliance quickly - they already have had up to five years in which to comply with the
existing Permit. Further, the cities that are behind should be able (and encotwaged) to bon~w
programs from other cities and therefore speed up their program implemealabm~

In cases where the ability of the PermiRees to carry out their progrmns is dependent upoa the
completion of another task. it is particularly important to keep the deadlines short. For instamm,
development of program guidelines by the Principal Permittee must he done within the fir~ 60 day~
after the new Permit is adopted to reduce the delay in getting the Permittees to implemeat their
programs within the f’ast year. We could not support any dates that push the comple~
implementation of the Permit provisions past three years. Finally, because the Draft Pennia’|
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findings specifically stale thai the County is not respor~ible for individual compliance with the T
Permit by Permittees. it is es~nttal to add a finding that each Perrnittee will be held re~x~n~ible for
compliance with the permit’s applicable requirement~ and deadline$.

3. 1_~_~.~1 Autlu~ritv I’Seetlnn

We are pleased to see stronger language under the legal authority section, which requi~$ ¯
single ordinance or single guidance document containing all the relevam d~x’umet~ thai ~ove~ ¯
Permittee’$ slorm water managemem aclivitie~.

However, the Permit has been ~everely weakened by the elimination of Ihe provi~iom
previous draft~ requiring the use of a checklist for legal authority and submitlal of ¯ Permillee’l
actual legal authority. Under prior draft~, each permittee would ute the checklis! {o verify ~ it hal
adopted sufficiem legal authority in each substamive area. The checklist should be re~ored t~ the
Permit, and be modified to cover the legal authority requirement~ that have been added to the Dra~

legal authority be submiued to the Regional Board with a mere general sworn stmemeal of                k
compliance. Without either a completed checklist or actual submitlal of adopted ordinancel,
the Regiol~ll Board nor the public will be able to verify that the Pennittee$ have ill
~lequate legal ~riq.

Similarly. the Dr~fl Permi! ,.ve~kens the legal authority requiremen~ by allowin~ permitlnel
to submil a schedule for obtaining adequate legal authority in lieu of aclual full ~:~opli~lce.
Permil does nol sel a t’mal deadline for adoplion of necess~y legal auUmrity, b~ only re~uil~ I1~ ¯

U

4. Devel~_nrn~nL/Redevelcmmen~ ~1 (-%n~’uclion ~,~,~H~ "~-A,~

~ sl~d,~ls for developmeu~/redevelopmeul pro~:ts ~ construcliou $iles
vasdy improved wi~h respecl to deli~e~l~ng progT-am frameworks, sel~ ~
requbemen~s, ~d iden~fying specific conu~ls. ~ creation of sei~r~te ~ for
deveiopmentJredeveiopmenl ~md consl~uctJon acbvity requin:men~s h~ m~de these pt~visioul
clearer. We are pleased ~o see the deliz~e~tion of more minimum requi~emeu~ ~d
cl~cklis~s for construction ~�~vifie~.

However, we com~nue Io obje~ to the low th~sholds which s~vetely limil I~e number
imensity of developmenl ~md con~lzucbon pro~ecl.s subjecl Io tl~ mosl critical m~l ~
me~s’u~s contai~d in the Dr~fi permiL TI~ ob,~cbve of d:e Permit sl~uld be Io ~
i~own ~o couu~bute ~o slorm water pollution. As proposal, d~ Draft Permil le~ve~ the
developmeu~ ac~ivifie~ r~po~ibie for s~orm wa~r polluuou ou~ide of the ~ f~amewodL
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Commen~ on 12/18/95 Draft Permi~
Page 4

not require potentially polluting developments such asFor example, Draft Permitwould
gas stations, auto repair shops, fast food restaurants, and most multi-unit apartment and off.we
buildings to do anything more than reference post-construction BMPs on their developmem plans.
Further. the Draft Permit does little to require implementation of controls for storm water pollution
generated from these developments’ parking lots.

Indeed. the threshold for High Priori~ developments (over 5 acres or creating over 100o000
square feet of impervious area) --which projects are subject to specific controls in the Draft Permit -
will likely affect fewer than 1% of projects proposed in this region. For egampl©, a review of the
City of Los Angeles’$ records of projects valued over $1.000.000 reveals that out of roughly 77.000
permits issued in 1995 in the City. only about 200 projects (.26%) were over 100.000 square feet.I

As many Permittees have themselves stated in their comments° most smaller cities am already built
out and have even fewer, if any. projects that meet this threshold size.

Furthermore. the projects that are included in the lti~h Priorit~ category, m¢h st the
proposed Dream Works project in Playa Vista and the new Getty Center development, am them
requiring the least amount of additional regulation, because they are already subject to requirementl
for erosion control, environmental impact reviews, ttaffg: mitigation studies, and landscaping and
design standards. Yet at the same time these standards would not apply to many $ignifgant under

requirement of development and implementation of a Storm Water Mitigation Plan. This is an
important plan for controlling storm water runoff and is the principal mechanism for a tmmk:ipality
to review in advance what a developer will do to control future runoff from the project. ~
maximization of pervious surfaces, the control of pa~king lot pollution, the channeling of strum
water to permeable surfaces, and the establishment of reasonable limits on �learing of vegetatio~ as

t For purposes of th~ calculation, we assumed that Io¢ size w~ the same as impervi¢~ j
area. A municipality could regulate on this basis of lot size (creating a presumption that lot ~,
size is comparable to impervious area), but allow developers to rebut tl~ presumlxicm by
demonstrating that actual impervious areas contain fewer square feet.
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required for Priority Projects, should be applied to the majority of projects proposed in this region.

We urge ~be Regional Board to lower ~he flu~shold for Priori~ Proj~ts to includ~ ~
projects which create more than I0,000 but fewer than 40,000 squa~ feet of impervious area. This
change would require preparation of a Storm Water Mitigation Plan for ~J~ followin~ ~ of
projects which o~herwir~ would go largely un~-’~ulat~d:

Burg~’ Ki~ I"/,119 ~
McDonald’= 20,168 ~qua~ f~
Wells Fargo Bank 29,142 ~ ~
Ship’= P.~mura~ 23,174 ~ f~
Trader ,Io~’= M~�,~ 17,163 ~ f~
7-Elev~n Food Sto~ 13,654 ~
Unoc.al Oa~ Station 19,150 ~ f~
Mobil Oas Statio~ 21,240 ~
NRI:X:~’= Off’~ Bldg. 36,242 ~
12 Unit 2-Sto~ AI~. Bldg, 11,500 ~
26 Unit AI~. Bldg. 20,473 ~
62 Unit 2-Story Ho~J 11,021 squar~

and pop" ~ype developments. Our rev~w of typical parcel sizes reve.a~ ~ha~ the~ ~ of
business~ would contain fewer ~han 10,000 square fe~. For example, such a s~ore would typir, ally
be smaller than a 7-El©yen Food S~ore; a tTpical 7-F_~ven s~ore, including iu parking spaces, is
over 10,000 squa~ f~.

The rJu’~hold levels we propose are the only ones subsun~ated by actual data. Support
from municipalities for the higher thresholds in ~he Drab Permi~ appear to be based solely on
guess~mates or on ¯ desire to exempt most projects from regulation. The argumem fl~at fl~e leve~
as proposed will be onerous and impaa many projects lacks mere. We strongly urge the Regional
Board ~o modify tbe currem thresholds to reflect this dam. The mos~ sign/tic.am impaa of our
proposed change in the ~hold levels is that more projects will be subject to ¯ review of stoml
water impacts befo~ they are built. For ~he bulk of n~w projects - from 10,000 to 40,000 squa~
feet - the permit would no~ mandate specific �onu’ols, bm ntber, would me.r~ly requb~
consideration of storm wa~er impa~:ts before it is ~oo la~ and costly to make any cha~es. We
support ~e inclusion of specific requirements for developmems with over 15 parking spaces, such as

proposal by

We are also concerned about ~he di.s-dnc~on in the requiremems for conmuaion projeas in
the three ca~gori~ -limir~ priority, prionty and high priority. We c.an~ s~ any r~son~d bssis
for requiring only "erosion conu’ol plans" for limited projects (under 40.000 square feeO, yet ¯
complete "Storm Wa~er Mitigation Plan" tha~ considers "otber consm~tion rela~l polluta~s°
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projects over 40.000 square feet. There is no basis for assuming fl~t non-erosion storm w~ter
pollution will be greater on a site over 40,000 square feet. We propo~ inst,d that - at least ss to
construction - one b~sic set or" requirements apply to all construction sites over 10.000
Further. the language in section IY.B.:~.b. is unclc~-. We propose modif’~l language below.

Our experts �omistenily h:,ve found that requiring subminal of a wrinen plan for norm water
control ~ a beneficial impact on erosion and storm water pollution control because it forces the
developer/contractor to consider erosion and other storm water pollution controls prior to
�omtruction and allows for review of those controls by th~ municipality. The Begionsl Board could
mmimUe additional paperwork required by the Permit by providing that a Permim~ can satisfy this
requircmem by expanding current erosion control plan r,~luirements to cover non.~rosion sumn
water pollution from construction sitzs.

We are also concerned that many erosion and storm water piam we have ~ lack sufflck’,at
specificity ss to BMPs that will be implemented on the construction site. We propose that tl~
Permit require that ~ and High Priori~ projects also include in the Storm Water Mitigattoa
Plan a nsrrativ~ deseription of the BMPs selected for implementation and how those BMPs ~

Industrial/Commercial In~_nection~ (Section

The provisions for facility inspections ar~ gr~fly improved with respect to ~
frameworks, minimum program requkcments, and identification of specific �onu’ols. The lesai
authorit’y provisions are �lear and complete regzrding minimum requirements. We m’z pleased to
see th~ inclusion of a provision requiring the Principal Permince to develop checklists to snide

We are also pleased to see the tightening of the inspection frequencies over the very
insufficient s~,d,xrds proposed in previous dra~ and the linking of inspection frequencies to the
prioritization process. You will rc~ll that this is a unique a~a wberc intensive negotiations
in initially divergent imeres~s re~ching a compromise. Envimnmenmists, for ex=mple, initially
demanded yearly iuspcc~ons in many of the indusu’ial/commerci~ categories, but have now sisned
onto this more moderate schedule. Indeed, in sen~ements with the County of Los Angeles ~d the
cities of Beverly Hills and El Segundo, NRDC ~/the Santa Monica BayKeeper obtained
implementation of ~ inspection schedules. We urge the Regional Board to resist weakenins this
schedule from the current proposal - or we expect fltis fragile compromise will break -
environmen~lists certainly cann~ support a permit fl~t fails to meet even this ~ inspaniou
schedule that has been a~ca/upon

Our initial den~nd for more frequent inspections is supported by recent studies of restaurams
and automotive-rclar~ed facilities (g~ stations, auto repau" shops, etc.), which found th~ these
facilities are significant sources of pollutants flowing into the storm drain sysu~n. The Ci~ of
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Hermosa recently found this as well in its recent study of local businesses. Industrial Phase I
facilities are similarly signifw.ant contributors. Moreover, where a municipality already imlxa~
industrial facilities (such as those in an industrial waste inspection program), frequent inspections are
appropriat¢- the current inspection should just be expanded to ilglta]� ¯ stor~l water

6. Monimritm �.~-ctinn VI~

We are ple.as~ that the County has agreed to impler~nt ¯ comprehensive Storm Water
Monitoring Program. This program is essential for the identification of problem pollutants,
determination of the origin of those pollutants and effectiveness of measures to �ontrol
pollutants. The Dr¯f1 Permit needs to be revised, though, to include deadlines for submittals with
respect to ~h¢ Monitoring Program and public revi©w of submittals for which Executive Ofl5�~
approval is required.

Some cities have raised concerns regarding the ~ of ~he DraR Penn#
compared to the provisions of the storm water permits for sun’ounding �oumie~. This

¯ is not the case. The new permit for Riverside County, for exall~i¢, incorporates the
, storm water program adopted under the prior permit, which requirements ate now

part of the County’s Area Drainage Plan. Many of the same requirt’mcnts the Dral~
Permit imposes can be found in the Drainage Plan ¯ud ordiaanc~ developed as part
of the Plan.

The new Vcnnu’a County Permit also requires its Pennittees to conduct
activities similar to thos~ proposed for Los Angeles County Permittees. These
include developing programs to address the following:

- implementation of �ontrols to reduce pollution from �ommercial and

implementation of strucmra~nonstructural contn~ on land developmmt and
construction sites;

- implementation of controls to reduc~ pollution from maintenan~ ac~iviti~;

- elimination of illegal connections and prolu’bitions on improper disposal;

- inspection, monitoring aad �ona’ol programs for indu.mbl facilities;

- implementation of public aw~ and walning progl’ams; and
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- adoption of ¯ model storm water ordinan~ for establishing legal aullmtity.
L

b. The cities have also expressed concerns about lh¢ fl~luemy Of
Industrial/Commercial Inspections that will be required as propos~ und~ tlm Draft
Permit. As we explained in more detail in our general �ommems on this issm, w¢
believe that inspections of targeted activities is crucial to th~ effectiveness of th=              ~’~
overall storm water management effort. Considering lhat cries like El Segundo,
Beverly Hills, and Hermosa Beach are currently requirod to l~form annual
inspections under the 1990 Permit, the less frequent inspections propos¢d in th= Draft
Permit hardly pose ¯ hardship in comparison. Nevetlbeless, Um standard insl)¢ctlon
procedures and checklis~ that the Principal Permiu~ will d~v¢lop should ~
streamline and facilitat= Permitt¢� inves~galRms.

The requirements for dsvelopmen~ and redevelopment projects also al~Imar ~o
�oncern some cities. However, as w~ explain in gre.ater d¢ttil ¢arl~" in our
�omments, the thresholds for ~e strictest requirements of this s=aion a~ so hilh and
most cities in r~ County ar~ already so built out, ~at ¯ ve~/small lammma~ Of
pro~:ts will ¢v¢~ hav¢ to impksmm tlmn.

handle th¢ new requirements. These provisions principally r~luir¢ preparalR~ of ¯
Plan to deal with storm water impacts, nnt tbe mandatory imposition of sUmaaal

d. A further issue for some cities is the requiremem that ~-y imlmct industrial ~a~
facilities regulated under th= State General Industrial Permit (’OlP’). Tlmy f=e.l that ~.~
inspections of such facilities is the responsibility of tbe Regioual Board. We ~
with th~� cities that inspections fgg-GJP-..gg!xil~l~ is the Regional Board’s role. /~_
However, under the Clean Water Act, the PermiR~s are also responsible for ensuring Othat storm water pollution from industrial facilities is controlled - an ¢ff¢�~iv= ~
visit program is essential to fulfill this obligation. The only task in ilm Draft ~ ul
related to GIP compliance is that Permittee inspectors must ~ to s~ lhat tlm
inspected facility has an NOI and a SWPPP. Ou~ the Permitt~’s inspecm~ at= at
tl~ facility performing a site visit, this requirement poses ¯ minima/addilional
burden. We do support the cha~ge in language from t~e prior draft to us¢ tlm ~
"site visit" instead of "inspectiou." The principal purpose of tlms= sire visits should
be to educate the facility as [o how to preveu[ pollulams from l~)wiug flrmn k
facility imo tl~ storm drain sys~m. ¯
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SPECIFIC COM~.~iTS

!. Req_uirements for Prom-am

B.I. The language describing °fimctional equivalency" is not clear. The intent of tl~
provision is to state that if ¯ Permittee is in compliance with the requiremel~ of the
Permit, then they are in effect in compliance with the Discharge Prohibitiom and
Receiving Water Limitations for the duration of the Permit. We pmpme tbe
following language modification to make the intent of ~ provision

"The timely implememation of the requirement~ of this Order
functional equivalent of �om~iance with Sections A.I. and A.II. (Di~,har~
Prohibitiov.~ and P.,eceiving WMeg Limitation)."

B. 1. Aa Implementation Plan which lays eta the specif’r.~ of how each Perminee
to �omply with the Permit, CSWMP. a~l the WMAPl is e~ential and
restored. Without ¯ written plan describing Permittee activitieJ, the l~gional ~
will riot know what Per~ittees arc specifr, ally doing and whether or not their
programs are adequate. Neith~ the standard forms for internal reporting required by
section Vm.B. 1. nor the table summarizing "levels of implementation" as provided
for under section vm.c. are sufficient to replace ¯ written program de~ripfloa.
The former do not go to the Regional Board for review and ¯pproval prior te
implementation and the latter says ~ about how each required ta~ it

While we agree that Penninees should not be overburdened with
requh-cments, it is essential that the Perminees present to the Regional Board
for in approval their proposed written storm water plan. This fun~ion could
be served eith~ by restoring the requirement for development of an
Implementation Plan or requiring that the Annual Report contain ~ level of

B.l.b. There will be lag time between the development of the CSWMP, WMAPs.
programs, and other program guidelines, yet there is no specif�c requirement
informing Permiuees that during this time they must continue to implement progrmm
and specific BMPs required under the 1990 Permit. We propose that the following
language modification be made to include this requirena:m:

"Continue implementation of existing_ storm water pm_twam~ and BMP
re~_ ired under Order 90-079 and implement all requireme~ ~
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described in this Order fo~a-4xc~,mitk-�, the CSWMP, or the WMAPI o~
approval by the Executive OITtcer."

D. 1. We are pleased that a public representative is once again included as a membor of the
EAC. However, we feel that the environmental community should specifr, tlly be
represented on the EAC in addition to the public representative. Especially mince
there are now two industry representatives being added to the EAC, we urge
Board to also dedicate one membership specifically for an enviromnental
represenmtive.

D.2.e. We propose that the responsibility for "evaluations of compliance" no~ be placed
the hands of the regulated community. This is the proverbial "fox watching the
hem." This provision should only direct the EAC to assist the Principal ~
organizing the reporting materials submiRed by the WMC$ and finalizing the AIImual
Report. The Annual Repotl would benefit from the inclusion of summark~
the regional impact of storm water control activities to date and evalumiom
the effectiveness of specif�c programs, Permittee activities, and/or watershed a~ivifi~
from the perspective of the EAC and Principal Permittne, but it I~mtdd be
supplemental to reports detailing program design and implementation acttvitrm
inclividua~ Pertnil~�=.

£. I. The DraR Permit deletes language in this provision included in previous drafts which
required WMC meetings to be open to the public. This omission not only
with California’s open meeting laws, but is bad public policy. The language ¢,tlli~
for open public meetings of the WMC therefore must be restored. Critical pimming
and decision-making is expected to take place at the WMC meetings regarding the
development and drafting of the WMAPa and it is essential that the public have the
oppornmity to attend. Participation up front by the public in development of plans by
the WMCs will help create subsequent support for those plans and the Permittnea’
storm water programs, as well as more suocessful implementalioa.

E.4.e. We propose the following language modificntiem:

"Coordinate and facilitate the ~ preparation of the Ammal reports
permit activities 1~ within the watershed for submi~ai to the
Principal Permitme, and for review by the EAC before sttbmitlal to the
Regional Board;" (additions underlined)

H. 1. For the reasons d~ in the recomatendation for section 3.a., we propose the
following language modifications:

"Each Permittee shall demonstrate to the Executive Officer that it Imssmam
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legal author, s/necessary to conu’ol discharges to and from thos¢ portions of
the MS4 over which it has jurisdiction, in complian~ with this One’. ~
legal authority mus~ ma~ be demonstrated by either a single ordiaam¢ or ¯
single guidanc¢ document containing all the s,-mt~, ordinancts ...."(a~klitiom
und~lin=d)

propos¢ adding ~� following to the list of minimum k’gal authority r¢quir¢m~:
3

H.1. We

g. "S¢t forth legal authority for th= ass¢ssmem of f’m=~ or othor
for failur¢ to implement adequam BMPs and other viola~)m o¢
conditions in ordinances, ~nnits, �omracts, or ordors withla ¯
i~rmitt¢�’s juri~ictio~."

H.:La.t. This item is misnuml~r=d and should b¢ I’1.2.¯.t. ~ provision
elimina~= an). in, mire for Ptrmin=es to adola ad¢qua~= legal authority ia ¯ time~
fa~hioa.

A sworn statement without subminal or citations to ~ttml cod~, ordinmg~,
statutes, mag~ it impossible to determine the adequacy of ad~c~d measures, if

would have io be done to determitg compliance status), it should be
to submit the I~.r~ncm documentation mth¢ Regional l~)anl. Mor¢over, many of
legal authority requirements listed in the Draft Permit ate carried over from the 19~0
l~rmit, so the Permittees should already have obtain~ and �ompiled much of wl~ is
r~quircd under tl~ proposed legal authority provision.

This provision should be strengthened by requiring that a Regional Board-developed
legal authority checklist be included with the sworn stateme~L We propose the
following language modification:

3. "Each Permimm .~hal~

a. Provide to the Pri~ipal Pe~mittee for ~ ~
the Executive Officer of th~ Regional Board within 120 days of
the effective date of this Order ~-,~-,’-,~ --.-~ ..... ............... f-,,,r,,--

I.~:" (additions
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i. A statement under penalty of perjury by its T
representative legal counsel that the Permittee ha¯
obtained all necessary legal authority to comply with this
Order alone with the checklist Drovided by the P,e~iorml
Board entitled "lRegional Board to degermine|~’; ~

A timely schedule for obtaining adequate legal authorityii.
to comply with this Order but not later than lgO
from the adomion date of thig Order, (if ProvisJofl
l.H.3.a.i, is only partially fulfdled)." (additiom
underlined)

i. For the purpose of maintaining ¯ consistent level of public accou~ability in the
Permit. ¯ provision for public review of the proposed program changes allowed
this section should be added. We propose the following language modificafiom:

"The Executive Officer will ¯ppmve or disapprove the petition in
with Provision l.J. (Requirements for Program Management: Ad~
Review). The _netition will additionally he guhiect to _ouhlie review !.-.

Compliance Amendmems de~iimg program additions and enhancemena ~ on
or ¯dopted by ¯ Petmittee as ¯ result of the administrative t~view pincer. We
propose addin8 ~e following language at the end of ~ wovi~io~:

"("_x)pies of all NIMCs and SI~As or an account of actiom taken by the
Regional Board for ftiJure to submit acceptable SIN~As ~ be in=luded in the

K.2. It is not clear whether public review of "ocher storm water Program Requimmetll°
includes review of documents related to program substiuaiom, amendmm~ or
exemptions. We believe that all submittals, including those proposing exemptiom,
amendments, or substitutions, must be subject to public geview. We propme
following modifications to clarify the above:

CSWMP, WMAPs, amd other storm water Program Requ~. ~ �~her
documents _requiring_ Executive Officer _a~n_ royal_" (additio~ tmdedilled)
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K.3. The above recommet~tion also applies to this provision, which should be modified
as follow~:

"Interested partm wishing to comment on the initial CSWMP,. WMAPs,
other storm water Program Requirement.s. and other doc~rn,-ntg reoui~..~-~-
Executive Officer approval, must submit their �omment~ in writing-..." -

IL Rmuirt, ment, for lille¯! (~nnet’ttnn~/IMge.’:=:-_-:

~ -,- t;,-©n o~.mlme. the Principal Permlnee is currently developin~ ¯ ismdel
program and, accordingly, we believe that a July 1996 deadline is t’e~onable for
submittal to the Executive Officer of ¯ program for approval. Similarly, ¯ deadline of
six months from July 1996 is reasonable for Permittees to begin implementafi~ of die
model program. However. as this provision currently reads, it implies that
Perminees have six months from the time the model program is developed to die time
that they need to i~l~dr~Jn;~ their own program. It should be clear tim
~tl]~,/aak~l must begin six months from the model program deadline so di the

F.nher. if Penninees choose to develop programs that a~ different from the model
program, they should be required to obtain Executive Officer approval in advance of
the implementation deadline. If this is not possible, they should be requi~ed to
implement the model program until their modified programs receive Execm~ Offic~

We propose the following laodificatiem:

"By Jalltklry 15. 199~, each Permittee shall benin irnnlemt~tati~n ~
O[ ¯ program to identify and eliminate illicit cumzc.tkms to the max¯stoma

develop ¯ model program for the elimination of illick
connections to the MS4 and submit it for _a~o_ royal h~ I~

2. Ew.h Permiuee, based on the model program shall hnpleme~ ¯
program to identify and eliminate illicit connection by
15, 1997. Perrninee pro_~r~m~ that are modified so that
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elimirL~te model ~ro_~ram elements or make
elements in the model program must be submitged for
by the Executive Officer along with a de~ailed �lc-~i’_~iO~
reason for the modifications~" (addi~iom tmderlit~d)

B. Th~ discussion alxtve also applies to this sc~tion. We propus¢ ~ followi~
modifgafiom:

I. "The Principal l~rmine¢ in �onsultation with the EAC ~ &"v¢lop
model illicit disc~es elimination program and ~uhmit it for
~v tim F~ecmive Officer by July 1;5, 1996..."

"Each Permitte¢ shall based oa ~� nmd¢l
~implemenl ¯ program to identify and eliminate
dlghargers by Janua~ 15, 1997. Perminee I~ro_~ram,
ilgalified so that they eliminate m~lel nro~i-,,~ e!z~-..~.;~ or ~’~-
Lg_~litutions of elements m the mt~lel ~m~F,,~ mu,~ be
giL~roval by the Executive Officer alnn-~ w-ith ¯ detaile~l
_fl~ reason for the modificatinna ¯ 0gld~tio~ ulglc¢lii~)

A short time fran~ is justifiod because most of ~� listed itcm~ t~muld
in�orporated into I~gal sutlmrity uadcr tbe 1990 Pmait.

D.2.j. R~idential swimming pool vrater will occasionally include fillm" Im~-wa~ ~
�oataim i~-mful a�cumulated ~ residues. This provision slmuid be
to read as folknvl:

"R~idenl|a! swi~ pool d~es excem for fil~,r

F.xcmptiom to digharge prolu’bitions must b¢ subject to public review beforeD.4.
be permitted. Identifying additioaal exempted d~� ¢atcgorica in tbe Ammai
Repun indicates that such d~ges are already being made by ~e
Tbert needs m be a step m between where Executive Officer approval is
public review is provided. For ~ purpose we propus¢ the foilowia~

"The Principal Permittee in cons~tation with the EAC may klem~ and
~ dc,g’eiaoe additional categories of non-storm disc~ to be ~         ~
from A. Discharge .l~ohibitioas. 1. ~. ;,~ ,~,~:~’- R,;~,,-~ ~, ~
the Executive Officer. Approved additional exemp_ flora .~,haq ~
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listed alon_~ with reasons for approval, in the Annual R-_~-~rl_. TI~ �l’ilL’r~ fol’
exemi~ions may include:" (additions underlined)

II1. l~i~_eram Re~_uirt, ment~ for lndustrlal/Com=-..~.-q.;I ~_-.;.._~:-

A.2.b.vt, We propose that this item (numl~r of facilities in watersheds) be r~mov~l ~
number of facilities in ¯ watershed is not as relevant to the impact on storm water as
the to~! impervio~ and/or exposed area that the identified facilitiet represent. Thla
selection criterion should be r~placed with one that calh for identifying the total
parcel size or. if possible, the total area egpmed,retm~nted by ~elected $1~

B.I.e. We propose modifying th~ ranging criteria to read: The "proximity of Igttvtty
conduit to beneficial ur~J." (addition underlined) The pmgimity to the og~n and
beneficial use~ is not ~ relevant to t facility’~ impact on storm water pollution aa th~
pmgimity to ¯ meth~ of trttuport of the pollutanu to the ttorm drain tyatem and

B.2.e. ,~tme gec~munendatiett tt fe~ B.l.e.

C.2. We propose that the following provision be added to detcribe the BMP~ that the
Principal Permmee will develop for tae by

"etuure implementation of storm water and urban runoff control mea.~tre, f~
industrial/commercial facilitie~ identified in A.2 and require adequate
additional measur~ where necessary to prevent pollutant~ from flowing from
the facility into storm water runoff and/or where appropriate for ¯ f~ility’~

C.2.b. This section should be amended to include legal authority to pmtu’bit the di.w.harge of
swi~n~ pool back-washitlg (water cot~aini~g the chemical re~khte which halt
accumulated and then i~ flushed from the filter ~y~em).

D.l.a.v. We propose m~lifying the provision which requir~ Petmittee~ to klentify and report
problematic fa¢ilitie~ to the Regional Board, by deleting g~e qualifying iallguage that
provides that reporting of problematic facilities be done only "when deemed
by the Permittee." All problematic facilities should be r~pot’~d to the ~
Board. Instead of leaving the �onditions for reporting to the dLu:retion of the
PermJttee, the guidance d~x:ument should advise Permittees as to what are pmbkanal~
facilities and when such facilities should be r~orted to the Regional Board.
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D.l.b.v.    Same recommendation as for D.l.a.v.                                              L

_Pro~rrsm Re~uirem~n[( for De~elo_nment Plsnn|n~nn~tru~-~-

A. The provision in the May draft Permit (section IV.E.6.) for evaluating the feasibility
of r~uofining existing developments with tr~tmem �~ntrols should be added m
section of the Draft Permit. This is a signil’~.am provision that addresses existing
pollution sources - it is impor, am for the Perminc~s to determine wbetb~
retrofit opportunities are feasible in order to d~velop appropriate requiremmm for
redcvelopmcm. Nmably. this provision required an r, xalual~lo. If afar
evaluation cost-effective rcu’ofi! oppormniti~ ar~ found, ~ should be
likewise, exorbimm �ost-ineffective retrofit opOons could be ruled out.

A.l.b. It is our understanding that negmiations over threshold levels included placing
hillside project wbege the natural slope exceeds 2.5 percent into the High Priority
category. This provision mistakenly includes projects of this uatur~ a~ "Prio~
Projects." and should be modified to dclme this criterion.

A.2.a. We propose that the following provision be added to this section:

"Reduce polluted runoff from uncovered parking lots of 1:5 spaces or mole
through the use of diversion to permeable surface, falters, French drains, oil-
wator separators, cis~ifiers, or oth~ means."

B. We urge the Regional Board to modify this section to require verification of
compliance with tl~ State Construction A~tiviti~ Storm Water Permit. We pfopo~
the following language be added ahm" Secl~m IV.B.3.:

"Permiaces shall verify that a Notice of Intern (’NO1") to comply with the
State Construction Activities Storm Water Permit and a Storm Wat~ Pollution
Prevention Plan (’SWPPP’) have been prepared for projects in their
jurisdictions subject to the Sate Construction Activities Storm Wmer Perm~
If the project proponent cannot show that an NOI and ¯ SWPPP have
pr~-~,~, the municipality shall deny ¯ grading and/or building permJL °
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B.3.a. in accordance with our discussion under general commcms for this mbje~ we
propose that the language in this section be modified to read ~ foilowa:

"a. Limited Priori~. Priori~ and Hi_t,h Priority

"Preparation of ¯ Storm Water Mitigation Plan which incoqx)rates in detail:

i. Erosion control and control of other ,ttonn water _nollutig~ dtlt~
and after construction including BMPs to prevent sediment and other
construction-related pollutants from being transported off-site by

il. All appropriate BMPa �omained in the Countywide Guidelinm.

Permittees may require in lieu of ¯ Storm W¯tor Mitig¯tion Plan that
control plans currently required be expanded to include the full
in this Section for ¯ Storm Water Mitigation Plan."

~
B.3.b. The proposed lant, uase modifgation for this section corresponds to our conamats fog

5ocfion B.3.a.

plan shall include a narrative description of the BMI~
rationale for selectin~o or re_iectin_o individual control m~agures sneel/e.~

v. p.b. 

V. ~ ~ f’nm~ for accomplisl~ng the task under th~ k:ad (unmmbemd) proviskat
(requ~g the PrincipaJ Perzmn~e and tl~ EAC to develop ¯ ngxleJ program to mdu~
t~ impact of public agency activities on storm water) is too Ions. The
should being ~P, ig~g]rd~l by January 1997. We imow that the Principal ~
is currently committed to completing implementation plans by May, Ju~, July,
August. September. and October 1996. deacLline~ for Storm Drain Managel~t~
Operation. Sanitary Sewer Program. Street and Road Management and Operatiea,
Public Agency Construction. Parks and Recreation. and Pubik: Facilities,
respectively. The Principa/Permit~e should be encouraged to work

R0029910



Commeras on 12/I~95 Draft

with the EAC to develop ~he listed plan~ ~o that thee b~ague the model program
required under this provision. One way ~o do this would b~ ~o adjust tlg d~llin~
the model program to �orrec~oond with rig d~velopment of th~ Principal P~gmitt~’l
implementation plato.

A. An additional.provision ~dgatld be added to tl~ ~ a~

"Pro~dur~ to �1o~ ~ if ~ and infot~m the pub~k: and
ag¢n:~ o¢~ that may b¢

A. 1. ~ pmvi~n thould

B.I. ~ ia no ~ why publig ~¢uu~tion g~ivitka thould b~ ~ ditf~t~t~
aince they ar~ no more o~ i~t polluting than priva~ ~ atai~i~a. W~

D.l.a.
tl~ pcoviak~We propme ~ the fo~iowi~ language t~difgation M n~d~ to ~ tl~ itttt~

"[DspegLio~ and ¢leat~g of �~ttr.h ba~ii~ at !~ on~ anmmlly. ~ ~y
and $q~uz~r 30 of ~.h y~r;"

TI~ final provision (unnumbered) in ~ r~ction in ~me ~ ~ l~’mitt~a over’

program �omponeu~ to begin implementation (s~ ore" fu~t ~ for" ~
ctmpter). Th~ ~ too long. Co~idermg tl~ Pri~ipal l~’mitt~’$ pla~t ~
d~v¢iopment r~,h~duk, it would be more eff~’tiv¢ to phar~-in the ~’ nggleJ
program implemeutauon r~a:lule. In any ~. impkam:~ation by tl~

the mod~l program should require E,x~cutiv¢ Offing approval. To ~ ~agl. w~
propo~ tl~ following language ~

"Ea~ Pegminee ~ ~ement ¯ Publk: Age~’y Pro~am
on tl~ model progr&m developed by the ~ P~rtt~ttee in �ommltafio~ by

modified ~o that they eliminat¢ model pro~m g~ernemg 9g make
beyond what i~ off, red in the model program mtlgt~ b~ submin~l for m~n_ royal
by the Executive Officer along with a d~tailed dee~rri~tion of the r~a~,~n for
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~" (additiom underlined)

VI. Pro, r_ arn Reouirements for Public lnfm~mution and Particinm4~

A.l.vi. This provision should specifically list the following business sector targets
education materials, or provide ¯ specific list for Perminees to select from which
includes tl~ following: yard maintenance/tree trimming, r~t~urants, gu statiom and
auto body/rqmr.

A.2. This provision provides an example of why the implcment~tion Plan t~quir~
previous drafts or ocher written storm water plan is nu~d. As currently writt~.
provision does not specify to whom each Pennitt~ shall dm~omtrat~ that ~
conducting the r~quir~d activities (or even whether they have tl~ outrew, h
r~quir~l in ~he previous s~tion), in ¯ written plan. tl~ Pm~tittee could ~
program for �,onduc, ting public ~loc~tion and outr~,h and ¯t~,h tl~ ~
minimum materials. This approach no¢ only provides ¯ I~sis for Ideqtm~ reviem,

A.2.a. "Businesses" should be included in ~ li.~ of targeted audim~m.

B.l.¯.ii. Again, activity-specific outreach should include businesses. We propose modil~ing
this section to read: "inform residems

B.l.b.iv. Acleq~ate training of Perminee employees is the foundation for adequate program
implementation by the Permiuees. This section should provide ¯ deadline
accomplishing ~ task aml specify ¯ frequency for ongoinglsupplememal
We propose that ~he initial deadline for developing and implementing the employee
u-abxing program be set for October 1996. At ¯ minimum, all applicable employem
should be trained by that date, and subsequem reh’esber update trainings should be

Additionally. the waining subjects listed can effectively be cove~d generall7 in
overview session for all employees but should also be coy¯fed in ¯ derailed rammer
for specialized employee activities. This is bow the Caluam employee ~
program has been successfully designed and implememed for District 7
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Comments on 12/18/9~ Drab Permit
Page 20

VIII. Proeram g-valuaeion =n,~ Re_nortC~_-

A. The process for determining program adequacy is grossly inadequate. "l’ne Ammal
Report should not be the first opportunity for the Regional Board to play ¯ role in
reviewing what Permittees are doing. Similarly, the Annual Report should not be the
vehicle for obtaining approval for program adequacy by the Executive OITtcer. it alao
should not be comprised of only summaries, tables, and self-evaluations of program
adequacy. Instead. the Annual Report should provide for each Permittee, ¯ detailed
written implementation or other storm water plan. The Regional Board and the public
should know w~xat the Permittees are specifically doing, no~ just how they think they
are

Moreover, the Ama~ Report evaluations should be for the purpo~ of ~
progre=s to the Regional Board regarding implementation of model programs,
Program Requirements, approved program modifgations, and reporting of significant
events (i.�. spill responses, inspection violations, etc.). We propo~ add~ ¯
provision at the beginning of this chap~r stating that all elements of this Pet’mtt
requiring Executive Officer approval must be approved prior to the deadline fog

£. All proposed Pe~’ormance Standards should be subject to public review. We believe
that by modifying ~e "Requirements for Program Management," section I.K (Public
Review), as proposed earlier, would ensure public review of Performance Standards.

Thank you for the opportunity to comment on the December 18, 199S draa. If yon have any
questions regardin8 mar �ommems, please call us.

Man’bel Marin                                              ~
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Regional Water Quality ConVol Board " ,,~.
~,101 Centre Plaza Drive ~

Monterey Pa~, CA 91754-215e ~ _

Los Angeles County Deparb;~ent of PulNic Wod~ =_~ .,~.’~’"
900 S. Fremont AvemJe . : c:
Alhambre..CA 91803-1331

RE: Comments on the December 18, 1995 Draft Stoffnwater Permit ("Pemltr’)    ,

The Santa Menace BayKeeper ("BeyKeeper’) �onthbuted to comments
submitted by the Natural Resources Defense Council (’NRDC") in their lettt~r dated
January 29, 1996.

¯ Since those comments are already presented deafly end in detail, rather then
~ ’    repeat them in this letter please incorporate them herewith by reference. However, it is            "

worth highlighting a few of our general concerns with this latest dra~ n
1) We ere very concerned over the repeated delays of an adoption date for the U

new Permit. Even if finalized under the current "schedule" this Permit will be more
than a year late and more distuR)ing are suggestions that there will be additional n
delays. U

The BayKeeper recognizes that it is more important to get it fight then to
complete the Permit in a hurry, but our coastal resources have waited long enough.
We hal;eve ~ere has been enough work con~buted by ell stakeholders at this point to
both get it right and do it now.

2) We are concerned that several "loopholes" in the Permit allow Permitlms to
substitute prescribed requirements with activities of their own design without adequate
public review. Public review and input is cntical to every aspe~ of this process.

. If the public comment process is essentially circumvented, you can be sure that
this Permit will become the subject of more co0frontation than cooperation.

3) Many deadlines for program implementation are too long. Permitees h~ve
been aware of many of their responsibilities for the past five years and have made
significant, if not always uniform, progress. Many deadlines in this Permit imply that                _.~

R0029914
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we are staning all over again. We should build on ~;hatever progress has I:)een made
to date.-

Further. it is unfair to Permitees which hive complied morn substantially wifft .
the existing Permit. Recalotrant Permitees may now have to play "catch up’, but
time the Board send out a message that there is a pnca to pay for ignonng Ihe I~w.

Finally, we ere also concerned with the low thresholds us~ in defining
under the development and redevelopment sections of the Pem~L We refer to the

detailedThank comments you for presented consiOenngln the ouraf°remenl~oned �omrnen~, NRDC letter.,

S~ncarely.                                       ,

Terry Tammtne~.              "
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Surface Wa~er Progrtnm
CALIFORNIA REGIONAL WATI~
QUALITY CONTROL ~OAP.D O
101 Centre Plaza Drive
Monterey P~ck, CA 917~4-21~

RE: Draft of Waste Disdmrge Req~irements for the Disdmrge 0� Storm Walm. Im
LI Amleles Coumy, deled December I|,

The 5,400 acre Ahmmmon Ranch is located in the southeast �ocn~ of Vemum
and portions of the Ranch drain to Lu Virgenes Oeek and thence into Lm
County. Per item 21, page 5 of the above it appears that the Ahmanson Ram:It l~
included in the 34 squaxe miles of Vemum County ~ubject to multi-juriul~ set of
requireanen~s and mndm~

received extensive comments from Ihe public, including ourselves and the G~atm’ Lot U
Angele~Ventum �lmpt~ of the BIA. Our request is that the Regional Wate~ Quality
Control Board of Los Angeles County recognize this plan and the possibility of
duplicatim and �~mflicts of tequiremems for Ihose property owne~ with the 34 squme Umile~ of unincoq~orated areas ~ffected and so structure the proposed order so that these

Oil Nielsem                                                                      ,
Senkx vke ~
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-’building industry association ’
of southern california, inc.

Miclmel I. Keston, ~
California R~ional Water Quality ~ont~oi Board                                             ~’~

I01 Cemre Plaza Drive
Mon~rey Park, CA 917~4-21~

Draft of Waste Discharge Requirements for the Discharge of Storm Water in

Thank you for the opportunity to provide conunems on the above-descn’bed draA
Order. These commems are written on behalf of o~" ~ member companies and associated
businesses engaged in residential and light commercial/industrial devclopn~n~ ixl tbo l,,,ol
A~eles ~ re~ion.

We a~ pleased by the Board’s direction to su’uctu~ its permit on ¯
management basis. Further, we agree wholebeartedly that ¯ prime obj~’.tive of the storm watm’
requi~n~nts for construction practices should seek to su~.andine .tional, state and reg~

U/water quality requirements with Io~1 governmcm grading permits. Additionally. we agree that

witheducati°u should play. major mlesmrm wa~" runoff, in the effort to eliminate sources of pollution __iated

proposed Order as currently drafted. As a preliminary mawr, we would urge you to ~
staff to significantly augn~nt its efforts to reach out to potentially regulated persons and
conduct several public workshops prior to consideration of a storm water permit by your
Board. A review of the mailing list attached to the proposed Order provides an indication that
most potentially impacted businesses have not been informed of tl~ Board’s consideration of
this matter. Further, staff’s segregated meetings with differendy impacted parties is not ¯
substitute for genuine discourse among all impacted parties in an effort to develop ¯ credible
permit to minimize pollution from storm water runoff.

As an industry specifically targeted within this proposed Order, we are dismayed at the
lack of outreach by Board staff prior to submitxal of the draft Order. Du~ to this lack of
communication on stafl~s pan, we have submitted detailed questions over specific provisions of            ~------ -’~
the permit in Anachngnts A a~l B to this le~r. We would appreciate responses to the
raised in the Attachments prior to staff’s recirculation of a revised draft tentative permit.

~.~o s va,~r=, o,~ R0029918
Diamond Bar, CA
(9O9) 396-9993
Fax (909) 396-~4~

An A~liate of NAHB



Michael i. Ke~m
January 26, 1996
Page 2 Most importantly, we feel that the details of the proposed order are not in keeping with

the proper emphasi~ on a water~hed management approach to controlling slorm water runoff.
Common ~nse provides that the appropriate strategy to developing regu|ations or BMPI fn’~t
requires tl~t the pollutants in each of the six watersheds be identified and prioritized. Then
cost.effective control measures should be identified pur~ant to the identified pmblem~ with~
each basin - including controls on development and construction where appropriate. Being
mindful that the majority of construction and development activity already tl subjegt to
su’ingent r~noff controls, thi~ rational and equitable approach to watenhed plann~
necessitates removal of most of Section IV from the dr~ Order.

Given ~e number of questions and concerns we have regarding tiffs drah Onier. we
stmnsiy urge the Board not to support the proposed Order as currently
staff to undertage ¯ ~rio~ outreach effort in order to undentand b~ine~ practit~ and
develop a superior approach to "achiev[ing] the greateu environmental improvement¯ with
rnsources available." A~ an industry already providin8 negessary controls related to ttona
water runoff, we expre~ our commitment to work with other indu~tri~ and government
agencm to meet the Board’s stated go~.

Thing you fo~ your comideration of our commeata.

Amy L. Glad
Executive Vice

C~J~riz~ Tyrrel~. ~s,~is~ Ex~’miv© O~-~r (v~ ov~n~ ~Ix~s~)
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A’FFACHMENT A
~uary 26. 1996

SPECIFIC Q UF-~F1ONS/COMMENT$                                                                                                                  L

I. Page 18, paragraphs 2.c,e, and f: What monies will the Principal Permittee use to fund
provide personnel for the development and updating of the CSWMP and lee six WMAPs?
What is the projected �ost of these activities?

2. Page 19, paragraph l.a: What monies will U~e permi~ees use to ~ncl Iheir particii~o
development of ~ CSWMP and WMAPs? What is the proj~ted

3. Page 20, paragraph D.I.: Why ~re the Regional Board represema~ive, member of~l~
public, and two industry reix’~scntatives desigrmted aon-voting.m~nhers of the EAC as
EAC is merely advisory to the Pr~ipal

4. Page 22, paragraph E. !.: Why are the Regional Board represcr~tiv¢, membm.
public, and industry represcmativ~ designa~�l as non-vexing m~mhers of lee WM~,.~

rnune¢ request u denied by ti~ Executive Offr, cr? Why is ~ Ex~’utiv¢ OfEc~ allowM
unilaterally determin~ to �ommenc~ Administrative Civil Liability against ¯ Petmi~ wilhout
direction from the Regional Board?

6. Page 2& section K: The public �omment s~:tion does not clearly r, at~ that
received withi~ 45 days will he �onsidered by the staff and provided to ~e Bom’d prior to
~ action - especially where it states that "(t)he public �ornmcm l~riod will rum
concurrently with the Regional Board’s review period."

7. Page 32, paragraph D.2.: Why does the Order require persons to prove ¯ negativ~ in ordm"
to remove any of the "Conditionally Exempt Discharges" from unilateral ~ by ¯
Parminee or the Executive Officer that BMPs are required? As written, the ~
could determine to somehow "outlaw" individual car washing, !andscap¢ irrigatioa, air
conditiomag �ondensate, hydraulic graffiti abatement eu:., without Regional Board ~
approval.

8. Page 33, paragraph 3: Will staff provide a list of �ost-effective alternatives m tl~ propomi
requirement that street washing and sidewalk washing be prohibited? Is staff aware that mob ¯
requirement is in direct conflict to ~lrr.ady adopted rules of the South Co~ Air ~
Management District for fugitive dust that require that streets be cleaned with ~ flushi~ in                  ~
high wind conditions and regularly require water flushing or sweeping to elimim~ paved ~
track-out? (See SCAQMD Rule 403 Implementation Handbook, July 9, 1993.)

~---- ~
~’ 1
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Further, why is the Executive Officer allowed unilateral discretion to add other categories of
non-storm water discharges to the category of "Designated Discharges" without review and
approval by the Regional Board? What constitutes "presentation of evidence" for such
decisions? Why is the additional regulation afforded such a nebulous threshold when the
requires elsewhere that any substitutions to regulations contained in the draft Order be
substantiated by "scientific bases" (see. e.g.. page 41, Paragraph

9. Page 36. Paragraph 2.b.: What effort has been made to notify the potentially regulated
sources listed here (e.g., golf courses, nurseries, amusement parks etc.) of this draft Orde~

10. Page 38. Paragraph 2.¢.: What is "an area exposed to storm w¯teg?" How are large
pieces of motorized equipment, i.e.. construction equipment, expected to be repairs! if they
are prohibited from being repaired outside?

Furt~r, why is this requirement upon private b~ines~ ¯ complete prohibitkm when the exact
same activity performed by ¯ public agency is allowed to proceed with "good hotaekeepi~
practices’? (See Page 53, Paragraph 2.¯., Public Agency Vehicte Maintenance.)

11. Page 38, Paragraph 2.f.: What effort !~ been made to notify every potentially I~-gulated
owner/operator of a commercial/indnstrial motor vehicle parking lot of mot~ than 2.~ q~cea of
th~ draft Order?

12. Pages 42-~4), Section IV, Program Requirements for Development Plmmiag/

upon this section in the context of the Order as ¯ whole, we question the need to provide inch

the CSWMP and the individual WMAPa. The Regional Board should ensure that there is
equity concerning the reductions in nonpoint pollution sought from construction and ocbeg
sources. In fact, construction areas should not be required to make additional reductions until
measures are implemented requiring other pru~ry sources of nonpoint pollution to make

management practices to ¯void nonpoim runoff from construction sil~s.

The Draft Order itself states that U.S. EPA has determined that �onstrttction site~ ale
problematic only where BMPs are not implemented (see, page 2, Pazagraph 6). LNa’rently,
every construction site greater than 5 acres is already required to abide by stormwaler runoff
controls. This belies the "urgency" for such detail alluded to in the fourth full ~ of
page 17 of the Draft Order.

So the question remains: Why does such detail exist and why are sites under $ acres included
prior to the study and development of the CSWMP and WMAPa?



Parmittees of the regulations contained in ~ Draft Order?,

On our own i~itiative, we did contact Board staff to determine the slat~ of prior drabs of this
Order and provgled ¯ comment letter dated December 13, 199:~. That le~r ~ ka
¯ ttachmenu are resubmitted as Attachment B to thL5 letter only as ¯ second,u.y position to fully
eliminating this section as it exists and allowing such activities to be studied within each
mdivKluaJ watershed and regulated appropriately in relation to ill �oalt~botiolt tO the
stormwater run-off water quality problem.                                                    3

T~lm~l Aovisory Comn~nee reports suhmi-,.- ,,- : ..... -’:-"~    .,-- analyzed me.... ., --- produces ¯ o~ entitled’lmtiatives in Nonpoint Source ManaBement. dated September 21. 1995. This docummat
states: "The TACs almost umversally extolled the benefits of managin~ nonigjint ~

" "    ra~..Order.pro_v.id~, si~ir~: iz~’onna,ioa, ~o the aad

pmonen" ¯pproach currently provided m the Draft Ord~.

13. Page 52. Section B.: Why is there ¯ sepante section for public �OnStruedN, .,~
ImPacts from construction activities are ~o~ ~;~ : .... ..... - ...... vltles,

¢om~uc~on ~ public agemies. ,.=,u to more strU~ent �onmpb ms

14. Page 60, Section G.: Why is there ¯ separate section, worded differemJy from page
pangrapb 2. f.. for ~ parking loll of 25 or more spaces?
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ATTACHMENT A
¯

IC~’ovided below are specific language changes to the proposed permi! "Decemb~ :$, 1995
Pre-release Draft." Language ~ugg~ed to be deleted is denoted by strikeout. Prolx~
language additions are provided m italics. Comments follow each su~ change.

i. Page 44, Section JV.A.I ("Prioritizatlon of Development Projects’*):

a. High Priori~ Proie~g~ are development and redevelopment projects with ¯ disturbed
of five acres or more: w a~d projects creating an impervious area 100,000 squ~re fort or
more: e@ and projects.., designated by the Regional Board: or ¯ hillskle ares wh~
natural slope cxceed~ 25 percem. ; c.- ~.== ..... ~. ..... "---’z.~.= .... ’-- -’~-

~filill~: Stotmwater runoff iml~cts to wa~er quality are ve~ location sl~ifi~.
currem staff language is overly expansive m identifying all project ranges (High Prim~,
Priority, and Limited Priority). It is unreasonable to id~mify all 5 ~¢m or greater
or all im~rvious areas of 100,000 squa~ feet u "High" Priority. Yl~ location of

__..__. ~-.~.~. ,- v-,~.~ ~ ao~om~y homing to ao with wau~r quality ~
~,~r~ snou~a re~ purely w~th physical |~ribute$. $indlar cbaaMs shoIdd be ~
subset’tJo~ ~’b," and "�,"

i.    Pr~-rv¢, ~qmte-e~l~m~e~ ~o !~ cx~n~ f¢asibl~, a~as ~ lxovkl~ wa~r quality

(or use almmative

Minimize increases ~o pealc mno~ rates for developmen~ and redevelopme~ projects,
~erever

.~_~: W~ereas the goals of ~e Clean Water Act seek ~o reduce r~. ~ of
wa~er d~l~rges to ~e quality of our wa~.er~ays, ~e star~l goals for C~ Guideliu~
um’eai~srically a~l unlawfully target new developmem to improve exL~ing coudifious.

)     Sugg~ted chauges maintain t~e sp~t of r~e guidelines wl~ch w~ll be expa~l~ upou
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V
ATTACHMENT B OConstruction trade association contact names. Please ensure that each of the pettom

identified below are adequately notified of the RWQCB’s proposed permit revisioa for" Lstormwater and urban runoff.

Amy Glad
Executive Vice President
Building Industry Association of Southern C.~lifomia
1330 S. Valley Vista Drive                                                            ~
Diamond Bar, CA 91765
(909) 396-9993    fax (909) 396-1~71

l~ildin~ Industry Association Greater L.A./Vemurt
24005 Vemma Blvd.
Caiabasas. CA 91302
(818) 2~-2858 fax (818) $91-G072

Buiid~ Industry Association Los Angeles Coumy Fast
33 So. Catalina Ave., Suite 202
Ptsadena, CA 9110~-24~
(818) 449-6484 fax (818) ~t4540

Southern Ca/ifornia Regional Director Executive Dirett~
Associated General Contracton F.~gimering Comrtaon mseciatim
1255 Corporate Cenmr Dr., #100 8310 Florence Avetme
Monterey Paflt, CA 91754 Downey, CA 90240
(213) 263-1500 fax (213) 261-8222 (310) 861-0929 fax (310) 923-6179

Southern California Contractors Associatioa
6055 £. Washington Blvd.. t’200
Los Angeles. CA 90040
(213) 726-3511 fax (213) 726-2366
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S~NT BY.~ BUILDINO INOUSTRY AS; 3-17.96 8:48P¥; 9093969e4@

V

building ind try association ,...
of southern california, inc.

VIA F~C~]~I~ (~1~)45~

Donald I.. Wolfe
l.~s Angeles Coumy Dcp~nmcm ol" Public Wndcs

FROM: Amy GI,.d, F.xccutive Vk~

RE: Development Plaiming/Con~ruction NPDF.S ~

Thank you fur pruvKling propu,~d suggeuions to th~ ~PDF.G permit language.
~ut of town, thus the la.q minute reply. [Jnfortun~tely. ! will again be out Of‘ town on the
alternoon ,f March 18, and am unable Io atlend the meeling ~chcduled at the L.A. RWQ~B.
My comments on your draft of Ma~h 12 are t~ folknvi: ""~!

IV, A, DEVEL()I~fENT PLANNING I. Prioritization of Developmen! Prole~.,: Add to n
the Ist paragraph the suggested ianguag.� hy the City of LA. that read~, "Rouml= U
maintenance, interior remodeling, minor structural additinn~, re-rooting, and mainlenance of "
parking I~l.S, and other minor modification activinc.~ arc inlentk:d to be exempl." n

a. lli_~h Pnorit3, Projects: Change Ihre.~ladds tu dLqurbed area of’ :5 acres or more or
im~rvious ~rface of 100,Ut~ square feel or mu~.

Ub. Prionw Proie~:[s: Chanse thresholds to 2 - 5 acres and m~pervious surface 40.000 to
10~,0~ uluaze fec~.

c. ,~: 1 support this languaSe as writtea.

IV. A. 2. Countywide Guidelines a. ill.: Change Ix’ginning of semence per Cit3’ of L.A.
commcnL~ .,.o read: Pmmole the inlegratlon of .~[orrn water b~t managemem practic~ into the
design etc. (The r~t of this section is o.k.)

IV. A. 3. planning_ Prece~: Delet~ sub~ection -a." per our prcvmu~ comments ~nd
commenL~ by the City of L.A. CEQA guidelines and the associated chccldisl a~e a slalewkl=

~..
issue and arc modified under p]~edures t;o~)dut;tcd by Ltu: Califtwnia Re~oun.’es Ag~1)cy.
This permi! .~hould nOl bc used as a 5ub~titut~ lor the Resources Agency unite of CEQA -
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~ 1. General Industrial Stern Water requlettons which
Implemented In 1992 covered ~he private buaineesee vt~htn

landfills, anO ~a=ardoue waste TSDrS; and the subsequent
Construction stornvs~er regulations covered �ons~ru~l~s
s~es over S acres. Very specifically, vehi�le
facilities were no~ ~ncl~ded unless ~he~ were

"F~ndln~" It0 on Pa~e 3 reaches ~yond ~he

"Most ~ndus~r~al activities (unex~sed l~qh~

NPD~S peonies tot s~o~m ~eter dLochar~a8..,u.

Z sugqes~ ~ha~ ~hil "t~ndlng" ~ re-worded to conform
A~achmen~ 1 of ~ha~ qener81 perni~ (copy a~ach~), ~

activlt~es are required to obtain

2. Paqe 38 st the draft perntt q/ves Pern/ttees (�ltLea) l~al
au~hoFL~ ~o �oneys1 busLnesses, even ~houqh they veto not
requLred ~o ~ 8 par~ o~ ~he General Z~us~rL81
progra~ (CASO0OO01) or Construction pr~ran.
~.�. and 2.d. on ~hat page viii make L~ LnpossLble
�ons~ruc~Lon busLnesses Ln our ass~/i~Lon, a~ ~n
ninLng, landt~11, and s~a~e hSqhvay �ons~ruc~Lon sectors
servLce and repaLr ~he larqe of~-r~d equLpnent, sloe
root is nos~ ocean no~ avaLleble or ~easLble ~or the rept/r
work. Further, ~he deadlLne tot ~hese res~rLc~Lons 1s
~han 6 months from nov (even ~hough ~hLs nunLci~l
vLll no~ ~ implemented un~11 icier January 1, 1S91), s~
~ese reauXre~en~s v~11 ~ more ~rin~en~ ~han ~hog9 set

aaen~;es ~ound on neae S3 .

Granted, industries 12seed a~ve ~ do ~helr ~rt to
adhere to ~he ~N~s 11s~ed on Pa~e S3 (qo~ housekeeper,
na~er~al s~orage con~rol, vehicle leak and sp~11 �ontrol,
and 111~�~ fllscharqe ¢on~rol -- BNP~ which ere used ~n the

Additionally, ~ems o~hew ~n 2.�. and 2.d. on P~ge 30
should be u~il~zed. However, outd~r ~ervAce a~
~h~S equlpnen~ ~us~ no~ ~ ceased 81~e~er, ~ must
allowed ~o ~ accompllshed outdoors where necessary as
as ~he BHPs on Pa~e 53 ere ~n~ used. Add~t~o~lly,
sufflc~en~ ~l~e ~us~ ~ allowed fo~ p~o~r evaluation of
operations tot ~he ~st �os~-e~ect~ve and £easible

I strongly urge the R~CB to remove 2.�. a~ 2.4. ~ to
replace ~hese res:rlc:1ons vi~h ~e ~s found on Page 53;
and ~he implementation da~e must ~ no earlier ~an ~e~
1997.



Attachment A Page 2 o~ 2

3. Perhaps the ~lrgest source of o~ly waters and trash
originate from the State highways end city streets (�omlr~
:tom on-roaG motor veh~ules and residential/coumercial

source; however, I cannot see hey oil traps can feasibly be
installed on all, or oven a ma~ority, st the entries st this
~unott to the State waters. Additionally, antifreeze, which

no~ believe th~ we should be required to cease our outdoor
servlce operations when the State and 1o¢el �ontrol f=on the
potentially largest source of pollution ~a sporadi� a~ beet.

those t~osed on or~v~te bustnesse-.

4. Implementation dates sho~ throughout thls document
inconsistent. It seems that the target date 1o January
1997 (Page 15, Section C), but the outreach trom the
vermtttees will not occur until October aS, 1996 (Pegs
end the p~lorltltatlon v111 not happen until April 1997.
~lth this In m~nd, how can the reetr/~tlon~ o. Page 38 be
required earlier (JuZy 1, 1996), especially when they
be tOSl*bly o: econom~cs))y accomplishedt

S. It seems that this type st regulatory rule-ask*rig ~e whet

�o,t *ad t ona ,ono . ,rid be
o~ our businesses ore aether closing or leaving the state
continue operations £n s lees hostile regulatory
envtronnen~.
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Dr. Robe~ P. Ghirelli
Execulive OIT~’
Los Angeles Regional Walet Quali~ Comml Board
I 01 Cenl~e Plaza D~v~
Momemy Pu~ CA 917N

~ ~. Gh~

We wadd q~l~’eciee .vo~r r.{x.~ to th~ issu~ rais~l. Thank yo~ f~ your �oepeui~. Ify~ have Imy
qu~ions, pleas~ do nm hesit,ue m �~�~ me.

~ SLB:ec~     S.C.R.P.A.-S.C.ILM.C.,&.

~cc: Catherine Tyn’elL LARWQC’B

,o. ,.. ,. ~..,, ~ ~ ,,.- R0029934
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pmvisims of ~e Ord~ and the subsequent requirements idemified during the                   V

implementation phased, we requeu that the industry repr’~entatives be given voting
privilegm.

mq
Page 2 !. 7~e Executiw Adrisory Committee ~11 coordinate the lmplementati~ of O

pilot project polluting souroes, eval~e 8MP appropriatene~, and ~                      L

We agree thai good housekeeping BMPs for new �leveloprne~t,includin~ ~
controls utilized during consu’uction, should be implemented. However. we believe
that the following approach should be taken in order to identify app~ Fosl-
�on.muctioe sm~ctural BMPs in all waun’sheds:                                         3

aidentify wa~. quality problems o~ a watershed basl~
¯ Prioritize wa~er~eds based oe identified water quality pmblen~ md

¯ lmplement BMPs on ¯ regional ba~s based on the identified

We believe ~J~ posi-consu~ction sm~ural BMPs a~ bes~ implemented one ¯ reilonul
~L~S ~ s~uk~ ~e m~nu~nc~ by the floods �o~ol dis~i~ for the foilowin~

oSu’ucturai Bumps are best placed at hydrologically sua~’lic points in Ihe ~
in ord~r u) nmimiz= ~ir ~me.~;                                                  ~ .....,

OR~uJring post-ccmsU’uction sU’u~ural BMPs on eve~ new de~velopmem does not
make sense because i! does nol effc~vely man~e ~e upstream or ~ wiser

eThe limited rescxm:es of ¯ �ommunity are bes~ spem on BMPs th~ a~ �os~-cffective;

elf ~he ioa] is tndy ~o manage sensitive downstream r~eivin$ wa~rs, ¯ ~
system is the �~ly way ~o meet this r~quiremcm because regional sys~ms will also

eThe flood ¢on~ol disa~t mus~ main~n ~hese ~ional BMPs if ~ me Io be
successful ov~ the long term, There are numerous e.v, amplcs of situations where site-
specific po~.-�o~su’uction BMPs installed by homeowners groups and individuals have

regional basis, based on idemified ~ quality prublems.

Page 21: Watershed Managonent ~onm~tees
The Watershed Management Committees will have an industry t~-presentafive as ¯ ram-          I ....

voling member. Again, we ask that this member be given voting privileges.
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22: Web request that the following language be added to fl~ description of:
the ~tiviti~ of the Waters~d Management Committ~:

Ī. Identify pollutants in each waters~d and prioritiz~ ~
bar~ on identified problams,"

This will allow the (~onnty and Cities tO foct~ o~ the prk~ty
watersheds and implement regional BMPz based on identified ~
quality proble.m~

l~ge 26: .Any Permittee may petition t~e Executive O~cer to eliminate a~ ~P
can demonstrate through documentation and/or scienl~/¢ data tltat ake
aMP L~ aat technically feasible or the cast of lmpleme~atioa
ounveig~ the pollution control be~ts.

We believe that this type of mmlyzis ~hould be conducted prior to tl~
implementation of any post-construction ztructural BMPz. Due to
expense to conztruct and maintain structural facilitiez and the need to
tailor BMPs to identified water quality problems. ~n ~naly~$ of ¯
technical ~ �o~t cffectivene~ is an important tim ztep. We
that the Order be revir~l to require analyzis of IX~t-conmuctkaz
ztructur~ BMPz prior to their imple.mentatkat.

Page 33: ?~e fal/ow/ng non-.Ultra water discl~rge$ have been detenn/~ed by ~he
O~cer to bed a significant source of poflutant~ to recelvl~g waters

Section: Program l¢~quiremonu for Development Planning/Conztruction

Page 42:MS4 Permittees are required to addre~ all rdgnificant rourcez of pollution in ztorm
water including parking lot~ under CWA Section 402(p).

We cannot find a reference to parking lots in CWA Section 402(p)? Plear~ delete thiz

Page 43: High Priority Projects include those in designated Biological Habitats
$igrdficmu £cological Areas and Areas of Special Biological Sign~cance ~
project3 will presumably have more szringent requirements

We believe that regional post-construction stn~tura] BMPs should be implem~led
a priority basis based on identified water quality problems in a wat~rsbed. If wat~
quality problems are not identified regional BMPs would not be required. Conversely
if there is a special need for BMPs due to the sensitivity of r~eiving wate~
appropriate BMP$ should be identified.



For example, the Valencia Company has prepa~ a Drainage Water Quali~y                    V

Managemen~ Plan for i~ new developmem between the I-5 Freeway and one-half mile
above the Los Angeles Aqueduct tha~ dr~ns into the Santa Clara River and i~                   ~
development area that drains into San Francisquilo Creek. We have identified non-
slxuctur-41 and sWuc~uml BMPs based on the point of discharge into the Rive’ or Creek
~ i~ rela~e~ to Unarmon~d Threespine Stickleback pre~nce and signific~m riparian T

We toque4 ~ the Order be revis~l to require implcmentatim~ of posl-construc6on
sm~ural BMPs on ¯ regional basis based on identified wa~er quali~y problems s~d
sensitivity and proximity of downrm’eam receivin| ~

Page 44: Promote ~he Integmtlon o/ ~torm water qualio, protealm Into d~� d~n ~                   ~’~
development projecf~, including lh~ pr~serv~ion of native ve~etatlo~, th# max~

We believe Oat there are good housekeeping BMPs th~ should be utilized o~ ev~y
develop~em. Tl’~,~e include ~uch BMI~ a~ public education, ~torm drain stenciling, snd
erosion and sediment control practices during construction. We do not believ~ lhat
preservation of natural vegetation necessarily promoles prmection of ~m ~ quality.
sddition, the maximization of pervious ~ must be mnrdder~d on a pmjec/by project
based on pr~’ticabili~y. We r~quest that you delete this paragr~oh after ~he words "d~i~

projects and red~c~ peak nmoff ra~es for redt~lopmen~ proje¢~

We smmgly oppose fltis hmguage ~nd ~quest th~ it b~ delemd, i~
maintain

development would be required to install a dctentio~ basin m site. we

fo¢ the following reasom:

eMaintaining i~--existing runoff rates is primarily ¯ ~
huJe in that it assur~ that existing downstream erosioa and
flooding conditions are not worsened. This ~ in itaelf
does not improve wat~ quality;

eSmrm water results in dilution of surface pollutants in the
water.cal. The majority of pollutants arc contained in nuisance
water ~nd first-flush runoff volume~. Nuisan~ ~ ~ad
firsl-flush runoff volumes would still occur if the
pre-development runoff rates were to occur in tile develol~d
watershed. In other words, maintaining pre-existing runoff rates
manages the flow rate of water leaving a site, not the quality of

ePhasing of development would mean that deteetio~ basins would
be required for each new development. Experience has shown
tha~ such facilities, normally not maintained by public agencies,



am no~ maintained properly and, therefore, do no perfofla V
reliably.

Page 45: The Valencia Company would like to be involved in ~be Plannin$
Comml Measures, specifically the program that must be implemented
by January 15, 1997. We encourage the Board to invite o/her industry ~¢esentatives L,to participate in this process.

We have significant concerns about the requirements of Storm Water gidption Rta~
that do not rely on identified water quality problems in ¯ watershed. We request that
the specific requirements of the Storm Water Mitigation Plans be deleted and lhat the
following language be added:

"Storm Water Mitipdo~ Pl¯as will include requirement~ for post-coastntc/loa
~tructurai BMPs based oct identified water quality problems in ¯ water, bed. Post
�onstrucfim gructural BMPs will be implemented on ¯ regiomd basis for maximuat

Page 48: We concur with good housekeeping BMPs for new develolxaem, includial
drainage controls utilized during �onstntcfion.

Sector. ~ A~y P.eq~re~                 k

Page ~1:    We concur that municipal activities should be held to ¯ comparable Ilandard

Page 71:    We believe that the monitoring program should first focus on an assea.unent o~
impacts of storm water runoff on receiving waters. If ¯ water quality problem n
is idenlifaxl, BMPs can then identified to specifically address the problem or

Uproblems. Until this is done, the focus should be on implementation of cost-
effective non-structural BMPs and common sense consu’ucfion related structural
BMi~ ealy.

U

Page 89: We request that the language in this section be amended to include the
requirement for public input or circulation of proposed changes to the overall
scope of the program or modification, etc. of the Order.

Many existing watea" quality problems may be tied to older communities that did not benefit
from modem construction design standards. If the County is to implement ¯ slorm water
quality program that wig remain effective into the future, we must focus severely limited R0029940
public and private finances on good housekeeping policies for existing and new development,
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f_~ Wesfem ,~s l~,troieum ~
~

J~ 29, I~

~.

Ms, Catherine Ty~ll

~s Angel~ Resi~                                                                       ~
101 Centre PI~ ~
~onter~ P~k. CA 917~4-21 ~

DRA~ REQUIREMENTS for MUNICIPAL STORM WATER DISCHARGERS in LOS
ANGELES COUNTY (NPDES No. CAS~16~)

~e Western States Petroleum As~iation (WSPA) is a trade ~iation repr~tin~ ov~
thi~ �omplies engaged in all ~cts of the petroleum business, including the m~ing o~
petroleum products such ~ motor S~line. ~l~y of our mem~r �omp~i~ o~ ~
operate Retail G~line Outlets (R~) in ~s Angel~ Coun~ ~ich ~11 ~ aff~t~ ~ ~a
requirements of ~e subj~t NPDES Pe~i~

R~r~entatives of our mem~r comp~i~ v~ much appreciate the time ~at you ~d Xa~                  ~
Swamik~nu spent with them in Decem~r. We al~ appreciate your imer~ in ~ei~ng
input ~rom stake-holders such ~ WSPA ~d our member complies. WSPA h~ now had
considerable experience ~th storm water issues (for example, the characte~tion o~ ~ff
from R~s~ ~d ~ evaluation of ~tenti~ storm water B~Ps~ ) ~d ~at expe~ce info~s
the recommendations ~i~ ~oliow.

We w~t to emph~ize ~at WSPA ~rongly sup~ns the implementation of ~pmp~ate ~o~
water B~Ps at RGOs in order to reduce the ~llut~ts in storm water ~no~ to ~e
"maximum extent practicable’. However, WSPA is concerned that. ~ile ~e US-EPA is ~11
evaluating categories of facilities for regulati~ under Ph~ !! of ~e sto~ ~t~
requirements, the LA Region~ Board h~ grea~ identified R~s ~d vehicle repmr f~ilifi~
~ ~tenti~iy signific~t ~urc~ of sto~ ~ter ~llut~ts. We submit ~at. to ~e degr~ ~

I. Copies of the ream from two of ~ ~i~ have ~ready been suppli~ to yo~ ~:                    ~
a. Se~ice S~a~ioa S~o~ Wa~er ~uno# S~),, H~Cro~r, 1~3.~
b. ~esu/~s o~ a ~em/l ~asolme O,de~ ~ Com~e~ial Pa~iag ~ S~o~ Wmer Ru~                    ~

S~,dy, ~matix Consult~ I~.
2. ~e fin~ rein from the B~ s~ h~ j~ b~ completed; a copy ~11 ~ ~t to yo~ ~- ~

~ sta~ ~der ~p~ate ~v~. -.

"
~ No. ~ B~d.. ~ite ~ ¯ G~. ~al,f~ 91~ ¯ 1818) ~-4~ ¯ F~ 1818) ~                 ~



V
Ms. Calkerkse TTrnll

Pa~e 2.

this decision has been made, it is without sufficient scientific support, and, therefore, dm
inclusion of exlensive requiremenls in the draft permit related to these facilities il
unwarranted It this time.

WSPA further submits that, based on the results of’ several storm water studies (in¢ludinI
those cited in Footnotes I and 2), the contaminant levels in storm water runoff from "properly
operated and mainlained RGOs" are not appreciably different from those of" many similm’
sources (e.g., parking lots, roadways, etc.). Properly operated and maintained RGOs ;xe dmse
facililies which have implemenled various BMPs to protect storm water quality,

We appreciate the opportunity to submit the following specific comments on the noted
sections of draft NPDES dm:ument:

Page ?, paragraph 31. While we recognize and appreciate the flexibilily to petition for
substitution of BMPs, we believe that the scientific basis for the prescribed BMPs bag not
been adequately established.

Page 9, paragraph 32(8): WSPA is unaware of the EPA work discussed in this paragraph; we
would appreciate learning of the specific references where EPA has published its findinp.

Page 9, paragraph 32(h): We do not concur with your summary ofthe findings of the EPA-
sponsored Unbe and Assoc. project. The study results were Jess conclusive than indicated
and actually show an increase in the concentration of cerlain pollutants is a result of the high,
pressure washing of pavement surfaces. We request that your staff re-evaluate these data as

Page 13, paragraph A(IIXIXd): we believe that the term "chemical constituents" has a gram
potential for misinterpretation and should be made more specific.

Page 26, paragraph l(bXii): This criterion is vague and subject to wide inteq)retalion

Page 3], paragraph C(IXd): We assume that this prohibition is meant to be taken literally
and that the mere presence of a leaf or a blade of grass in a storm water discharge is not to
be deemed a violation.

Page 33, paragraph 2(I): WSPA requests that commercial roof drains - specifically roof and
canopy drains at RGOs -- be reinstated as being conditionally exempt discharges.

Ir-’-Page 37, paragraph C(])(b): WSPA supports the approach outlined in this paragral~.
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Page 38, paragraphs 2(a) through (i): Many of’ these specific BMPs ere directed at private-
sector RGOs and vehicle repmr facilities. The pollution prevention measures f’or public
agency f’acilities specified in items ¢(i) and (2), on pages ~2 and ~3, do not �ontain the same
specificity. It appean that, in several ~eas of this drab permit, private-sector facilities and
the public-sector facilities are not being treated equally. If disparate treatment between these
types of" f"acdilies is beans proposed, there should be some substantial justification f’or the
distinction.

Page :)9, paragraphs 20) and (ii): WSPA is interested in leamin8 the reasonin8 behind uS~nl
an industrial Waste discha~se permit as the criteria for delermininl~ inspection frequency.
Many bulk fuel distribution terminals with G~naral Storm water NPDES permits have mack
washinl~ facilities with oillwaler separalors that discharge to a POTW. The current �Irah
language could trisger inspections of’ these f’acilities s~mply because of" the truck wash; this is
not appropriate because the wash rack does not impact the slorm water discherle.

Pages 40 and 4 I: The proposed inspection schedule will be costly to implement for all

to accomplish the inspections, WSPA is �oncerned that this, like many requirements in this
permit, are overly burdensome to the business community and offer no real benefit to
quality. Inspection frequencies should be directly related to the level of’ compliance that each
facility has reached rather than mandated by the Permit; "clean business" facilities should

clarity.

Page 44--4J, section :): Many projects that would apparently be captured by the cun’ent
definition of "development" do not require CEQA or E[Rs. WSPA sussests modi~),inB the
definition of" "development" in order to fix this inconsistency.

Page 46, paragraph 4(�)iii: WSPA suggests that "retention, infiltration, and treatment" be
deleted to allow the permin~.-s flexibility regarding the appropriateness or" specific BMI>s l’or
each site. The focus should be placed on pollut~on prevention nMPs instead of’ u’eatment

Page 68, paragraph ill(a): WSPA suppom the concepts or" education and ouueadl -
~ ..including employee training and outreach coordination through business associations.
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Attachment C, Glossazy of’ Terms:

"Construction activi~" and "development’: The current definitions for these terms m too
broad and do not adequately define which t~l~’S or" projects would be tabulated. It appears
that a project that requires any t~pe ot" cily or �oumy permit - even minor building
at RGOs .. would become subject to NPDE$ permil �ondmons, This requirement could
dissuade businesses t’rom up~radinl; t’acilities in Los Angeles Courtly to avoid triSSarinI the
prol~rszn rcquiremen[s t’or developmen! planning/�onstruction proje~’ts.

"Pollut~t’: The examples listed t’or pollutants are. in many cues, ovedy-brond or unduly
subjective, and likely would be unenforceable:

¯ "Natural or man-made materials" covers the entire universe of’ "things" thal might be
found in a storm water discharge; a le~ in a stream would be in violation oi’ thil
prohibi~on.

¯ "Metals" and "non-metals" similarly cover the entire univene of’ substances. Bve~ slon~

¯ The adjectives "unusual" and "excessive’, applicable to coloration and levels of’ bacteria,
respectively, are completely subjective and need to be rq)laced with more specific terms.

Attachment "D’(?). Re~’erences: We believe that a list of’ references would be helpful and
appropriate. We invite you to �onsider listin, ,he repom f’rom the WSPA studies in such.

¯           attachment.

In �onclusion, WSPA appreciates the opportunil~ to submit these comments. We would like
to meet with you and ]~tr. Swamikannu beg’ore the final drab is released to ~scuss our
�oncerns in ~reater dots;i; I will call you soon to schedule the meetin$.

,-

South Coast Issues Coordinmor
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