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Executive Summary

This manual has been developed to assist those individuals who are charged with imple-
menting urban control programs. The first three chapters provide background and program
survey information which form the basis for recommendations which are presented in Chap-
ter 4. Chapter 4 makes comprehensive recommendations for all aspects of urban runoff pro-
gram implementation. Some of the more strongly made recommendations include:

General Institutional Framework Issues

Cooperation and partnerships among all levels of government are essential for
successful program implementation.

The ideal approach to program implementation is for federal requirements to be
the broad mandates which necessitate state, regional, and local participation.
Integrating erosion/sediment control with stormwater management can help to
achieve highly desired multiple benefits, avoid duplicative review processes, and
reduce overall administrative and construction costs.

To maximize public support and cost-effectiveness, programs need to be multifac-
eted, with program goals based on problems which are clearly recognized as im-
portant and interrelated by the general public and elected officials.

Public support is more likely if the general public clearly understands that urban
runoff control personally benefits them, either through protection of their lives, home,
property, aquatic resources or quality of life.

Stormwater Management

The basic performance standard should be to assure that post-development peak
discharge rate, volume, and pollutant loading doesn't exceed pre-development lev-
els.

Practices to control runoff volume are limited to either infiltration practices or reuse
practices, thus limiting somewhat where volume control can be achieved.
Exemptions and waivers should be kept to a minimum and make a statement that
all development must consider the urban runoff quality impacts as an essential
component of site development.

Training on the design, construction, operation, and maintenance of runoff quality
control practices is an essential part of the much larger educational component of
a successful urban runoff management program.

A detailed design manual helps to assure a consistent policy across political bound-
aries reducing possible inequities. It also helps designers and contractors properly
design and build BMP's.

Source controls are an integral component of successful urban runoff programs
which can not be considered short term in nature. Guidance materials are essen-
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tial since most people do not understand how their every day activities affect water
quality.

Erosion and Sediment Control

A basic goal of erosion and sediment control programs should be to minimize off-
site impacts by following a philosophy of first preventing erosion and then maxi-
mizing control of sedimentation onsite.

BMP design criteria typically are based on a design storm. It is essential that long
term rainfall records be analyzed to determine the appropriate design storm.

The threshold size of site disturbance for when approval is needed should be
relatively small. This emphasizes that erosion and sediment control are integral
site development components and helps to minimize potential cumulative impacts
of many smaller activities ongoing at any one time.

Vegetative practices must include local considerations such as the types of plant
materials and how they are best established and maintained.

Program Implementation Issues

Delegation of program authority is an approach that has strong advantages. To
minimize delegation problems, there must be a finite time period, followed by a
review of program implementation performance, and a redelegation if warranted.
The earlier in the design process that stormwater management requirements are
considered, the more likely that the final design will meet program requirements
and be approved expediently.

Submittal of a completed checklist should be required by the plan review agency to
ensure that the designer has gone through each item and included it as part of
information submittal.

Stormwater design and approval should be coordinated with wetland and flood-
plain protection programs, especially since these natural systems are an integral
part of a watershed's natural runoff management system.

It is unlikely that public agencies will ever have enough inspectors. Creating state
"Certified" private inspectors can reduce the frequency of public inspections and
increase compliance and program effectiveness.

Stormwater practices need inspections during and after construction. Having a
presence onsite at critical construction times helps avoid problems. Maintenance
inspections are essential to assure continued functioning of stormwater manage-
ment practices, especially water quality treatment practices.

Program Funding

The three most common funding mechanisms are general appropriations, permit
fees, and dedicated revenues, such as a stormwater utility fee.

A major disadvantage of funding programs through permit fees is their direct de-
pendence on the level of growth occurring at any one time.

A major benefit of dedicated funding sources, such as a stormwater utility, is that,
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once established, they are not subject to the annual budget considerations of gen-
eral appropriations.

The general public must understand exactly which activities and projects will be
funded, and how they will personally benefit or be affected by implementation of
the fee.

Program Staffing

By defining areas of importance, and the necessary resources which must be avail-
able when they are needed, a jurisdiction can better recognize the short and long
term commitments that accompany approval of the program.

Staffing for plan review must consider that design plans are rarely approved during
the initial submission, with most projects needing at least two reviews before being
approved.

Many other programs, especially at the local level, have similar plan review and
inspection requirements. Theoretically, staffing and funding resources of these pro-
grams can complement and assist in implementing erosion and sediment control
and stormwater management programs.

Creativity and innovation are cornerstones of urban runoff management programs,
especially in overcoming resource limitations which can threaten the program's
effectiveness.

It is important to recognize areas where program implementation is weakest and
develop innovative strategies to overcome these weaknesses.

Program Educational Activities

Educational programs aimed at individuals directly involved in program implemen-
tation are essential. Relating the program'’s goals to outdoor, water related activi-
ties, which often are enjoyed by attendees, can lead to a more personal commit-
ment.

Experience indicates that more creative, highly visual, hands-on, educational pro-
grams are better received and achieve a higher level of learning.

Educational programs aimed at the construction industry present a special chal-
lenge because of the constant change of individuals employed.

Public education must be pursued at every opportunity and location where there is
a receptive audience. Without public education, support for the program will not be
broad based.

Program Compliance and Enforcement

Unfortunately, there always will be some persons who try to circumvent or avoid
their responsibilities. Compliance and enforcement mechanisms must be available
to deal with these situations and to assure there is a level playing field.

Programs with only one method of compliance and enforcement often can not prop-
erly address the many different situations that arise during the land disturbance

and development process.
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The program should not rely on criminal penalties but rather on the variety of other
tools which have proven effective. These include stop work orders, withholding
occupancy permits or other permits, and performance bonds.

An important aspect of the final inspection is to compare the as-built certification
and record drawings to the approved design plans to ensure they are consistent.

Maintenance of Stormwater Systems

Successful implementation of stormwater management practices requires atten-
tion to good design, proper construction, and long term maintenance. Nationally,
the largest weakness of urban runoff control programs is assuring long term per-
formance of BMP's.

While government, utilities, and many commercial or industrial property owners
will maintain their stormwater systems, those maintained by property owner asso-
ciations are seldom maintained properly.

It is recommended that runoff systems serving residential properties be dedicated
to and accepted for maintenance by the government (hopefully with a stormwater
utility!)

Few property owner association representatives or maintenance staff for commer-
cial or industrial operations have the knowledge to inspect or maintain runoff struc-
tures or practices. It is recommended that systems be inspected by a public agency
at least annually.

Not planning for maintenance costs in the initial program setup will create major
financial problems in the future. Dedicated funding sources, such as stormwater
utility fees, can help prevent this problem.

Coordination with Related Programs

It is strongly recommended that erosion and sediment control and stormwater man-
agement programs be administered as integrated programs under the same urban
runoff control program umbrella.

Conflicts between programs will never be totally avoided, but they can be reduced
through effective communication, coordination, and cooperation.

Program Evaluation

Periodic evaluations are needed to measure program effectiveness and benefits.
They can be used to help gain program support and to help it evolve into a more
comprehensive program.

One of the biggest weaknesses of urban runoff programs is the sparsity of data on
BMP performance and on the ecological effects of intermittent discharges.

When developing urban runoff control programs there is no need to "reinvent the
wheel". Similarities among programs around the country are not coincidental, but a
result of effective communication and technology transfer.

Since monitoring programs are among the lowest priorities of urban runoff and
environmental management programs, creativity is needed to increase collection
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of information that can be used to evaluate environmental effects, or to assess the
effectiveness of practices or programs.

Program Evolution

Retrofitting presents many unique complex challenges - institutional, technical,
and financial. Institutionally, retrofitting is best accomplished through watershed
approaches which emphasize regional facilities and nonstructural practices.

It is important that coordination and communication occur early in the planning of
retrofit projects to avoid conflicts with other programs, jeopardizing both the project
and relations with other agencies or programs.

Even wet detention systems can be retrofitted to improve their water quality treat-
ment effectiveness. A $250 change to the outlet control and the Greenview Subdi-
vision in Florida changed the system from a pollutant exporter to one with greater
than 60% of the annual average loading.

There is general recognition that program effectiveness can be improved through
comprehensive watershed approaches, where all elements can be considered to-
gether to maximize benefits and minimize costs.

Conclusions

Implementation of comprehensive urban runoff control programs which include
erosion, sediment, and stormwater management is not a painless or quick pro-
cess. Problems will occur, mistakes will be made. Learn from them.

The big C's of watershed management:

Comprehensive
Continuity
Cooperation
Common Sense
Communication
Coordination
Creativity

Cash
Commitment
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Introduction

As urban runoff management programs continue to increase in
scope and responsibility, information on the scientific and techni-
cal aspects of these programs has grown accordingly. This is for-
tunate, for such information is vital to the development, imple-
mentation, and long term success of a new urban runoff manage-
ment program. However, there are also significant institutional
aspects of urban runoff management which must receive equal
attention from program developers. Unfortunately, despite con-
tinued program growth at most levels of government, information
on the institutional aspects are not as readily available. This pub-
lication helps address this imbalance. It provides stormwater pro-
gram developers and implementers with a comprehensive pre-
sentation of vital institutional issues which must be addressed.
The information is based on a detailed review and analysis of
more than thirty successful municipal, county, regional, and state
urban runoff management programs. Hopefully, summarizing this
information in one document will help to minimize program de-
velopment time and maximize a new program's potential for suc-
cess.

The ultimate goal of any urban runoff management program is to
minimize adverse impacts by managing the changes in stormwa-
ter quantity and quality which accompanies urbanization. How-
ever, this cannot be accomplished without having an effective,
efficient, and comprehensive institutional foundation. There must
be adequate legal authority, performance standards, design as-
sistance and guidance, program funding and staffing, commitment
to enforcement, comprehensive approaches to research, and pro-
gram evaluation and evolution. One program element that will be
stressed in the document is the value that all surveyed local, re-
gional, and state programs place on education. This is crucial
since citizen support for programs is influenced largely by their
awareness of stormwater management. Other issues that are
integral to long-term program success and evolution are water-
shed approaches, use of nonstructural and structural controls,
research, monitoring, and retrofitting existing developments. All
of these program elements must have a solid institutional founda-
tion that must exist before any stormwater management practices
are constructed.

The targeted audience for this publication are the many munici-
pal, county, regional, and state agencies and personnel who are
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charged with developing and implementing baseline urban runoff
control programs. A baseline program is defined as one which
addresses stormwater runoff impacts both during the short term
construction phase of developments (through soil erosion and sedi-
ment control measures) and after construction is completed
(through implementing structural and nonstructural stormwater
management practices). This publication will also be useful to
individuals responsible for the administration and continued growth
of established baseline programs.

Finally, regardless of a program'’s status, it is important for every-
one involved in the development, implementation, and evolution
of an urban runoff management program to understand that they
are not alone in their efforts. A common thread identified through-
out all of the successful programs reviewed for this publication
was the sizeable amount of available program information and
the willingness of program staff to share it. As a result, no one
should feel isolated in their efforts to address urban runoff prob-
lems. Instead, we should understand that there are many indi-
viduals and agencies throughout the country who are confronted
with similar problems and who hope to achieve similar solutions.

Whether a stormwater discharge is a "point source" as defined by
the NPDES storm water permitting program or a "nonpoint source",
the problems created by these systems and their management is
the same. Therefore, throughout this handbook certain terms will
be used interchangeably. Primarily, these terms include urban
runoff which will also be called urban stormwater or stormwater,
and urban runoff control which will also be called stormwater
management.

The foundation of this publication was the development and dis-
tribution of a detailed questionnaire (Appendix A). It was sent to
municipal, county, regional, and state program managers for re-
sponse. A total of 36 questionnaires were distributed with
responses received from 32 agencies. The response rate is amaz-
ing considering the questionnaire's size and the level of detalil
that was requested. Each of the individuals took a substantial
amount of time from their daily activities to complete the ques-
tionnaire. In addition, all respondents requested copies of the fi-
nal document to assist them and provide a form of evaluation in
the evolution of their program. These individuals were honest in
their responses and their assistance is greatly appreciated.

The programs selected for review are recognized as being excel-
lent examples of programs and program structures at various lev-

It is important
for everyone
involved in the
development,
implementa-
tion, and evo-
lution of ur-
ban runoff

management
programs to
understand
they are not
alone in their
efforts.
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els of government. Responses were received from nine cities, ten
counties, five regional authorities, and eight states. It is recog-
nized that there are good programs at the municipal, county, re-
gional, or state level which were not included. The responses
reflect programs that, for the most part, have existed for some
time and which are located in various regions of the country. The
average length of time that these programs have existed is al-
most 13 years. A lot can be learned from these programs.

The following agencies and individuals are acknowledged for their
interest and time in completing questionnaires. Many received
assistance from unnamed colleagues whose efforts are also greatly

Bellevue, Washington Phyllis Varner
Ft. Collins, Colorado Kevin P. McBride, P.E.
The program Olympia, Washington Mark Blosser
must have Orlando, Florida William Chamberlin, II
‘y: Seattle, Washington Cheryl Paston
pO“tlcaI Washington, D.C. Timothy J. Karikari
Support, Winter Park, Florida David Pearce, P.E.
which is Counties
translated
. . Baltimore, Maryland Robert Wirth, P.E.
Into fundmg Clark, Washington Terry Keyes
and other King, Washington Lorin Reinelt
Kitsap, Washington David Dickson
necessary Maricopa, Arizona Catesby Moore
program Montgomery, Maryland Rick Brush
Snohomish, Washington Joan M. Lee
com ponents, Somerset, New Jersey Joseph J. Skupien, P.E.
If it Prince Georges, Maryland Stan E. Wildesen
. Washington, Oregon John Jackson
IS to be
effective. Regional Authorities

appreciated.
Cities

Alexandria, Virginia
Austin, Texas

Northeastern lllinois Planning
Commission, lllinois

South Florida Water
Management District

Warren Bell, P.E.
Anne Scharlach

Dennis Dreher

Richard Rogers




A Guide for Program Development and Implementation

Southwest Florida Water
Management District

Suwannee River Water
Management District

Urban Drainage and Flood
Control District, Denver

Charlie H. Miller

David W. Fisk

Ben Urbonas, P.E.

States

Delaware Department of Natural
Resources and Environmental
Control -

Florida Department of
Environmental Protection

Maryland Department of the
Environment -

New Jersey State Soil
Conservation Committee

New Jersey Department of
Environmental Protection

Pennsylvania Department of -
Environmental Resources

South Carolina Land Resources

Virginia Department of
Conservation and Recreation

Washington State Department
of Ecology -

Robert Baldwin

Eric Livingston

Molly Cannon

Hunter Birckhead, P.E.

Liz Rosenblatt
Barb Beshore
Dave Jostenski
K. Flint Holbrook

James Edmonds

Helen E. Pressley

There are an infinite number of possible approaches and pro-
gram elements that can be considered when developing and imple-
menting an urban runoff control program. Each have their own
advantages and disadvantages. The importance and applicabil-
ity of any approach or element must be evaluated for each situa-
tion. The bottom line is that almost any system will work if the
individuals involved in the program have a commitment to, and
believe in the importance of, the program. Regardless of the best
of intentions, the program must have political support, which is
translated into funding and other necessary program support com-
ponents. There are common threads to all of these programs which
may provide assistance to other agencies in their deliberations
when establishing an urban runoff control program.

Issues, program elements, and institutional arrangements will be
analyzed and discussed individually by jurisdictional level (cities,
counties, regional authorities, states), and from an overall per-
spective. There are results that are very common to cities but

There are
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Recommenda-
tions will be
based on the
cumulative
experiences of
many different
individuals
from different
backgrounds
and regions.

which are not necessarily true for counties, regional authorities,
or states. The opposite is also true. The conclusions drawn for
state programs are not necessarily accurate for regional or local
programs. In many situations though, the results are applicable
for the whole range of government agencies. Very clearly, these
results are important to consider in terms of further efforts that
should be undertaken because of their broad applicability or trans-
ferability.

Chapter 1 discusses various federal programs which may affect
state, regional, county, or municipal urban runoff control programs.
The three primary programs are the National Pollutant Discharge
Elimination System (NPDES) Storm Water Permitting Program,
the Section 319 Nonpoint Source Program, and the Coastal Zone
Act Reauthorization Amendments of 1990. Additionally, there are
several other EPA programs established in the Federal Clean
Water Act that may influence stormwater management programs.
These include Section 314 (Clean Lakes), Section 401 (Water
Quality Certification), Section 404 (Navigable Waters), and
Groundwater Injection Programs. The latter may significantly im-
pact infiltration practice requirements. It is not the intent of Chap-
ter 1 to exhaustively define all elements of various federal pro-
grams but simply to acquaint individuals with these important pro-
grams. If areader desires additional information, the appropriate
agency or program can be contacted for specific national or re-
gional requirements.

Chapter 2 presents a brief introduction to the existing local, re-
gional, and state baseline urban runoff control programs which
were reviewed during this project. Detailed "Sediment Control and
Stormwater Management Program Summaries” for each of the 32
programs are included in Appendix B. Unfortunately, a discus-
sion of programs with more comprehensive watershed compo-
nents is beyond the scope of this document. There are many dif-
ferent approaches to program implementation and certain unique
aspects of the individual programs will be highlighted and dis-
cussed.

Chapter 3 presents the results of the questionnaires. Many of the
gualitative responses to narrative questions, such as pitfalls or
program weaknesses, are presented verbatim. However, their
sources are not attributed to provide anonymity to the individuals
who were honest, at times painfully so, in their responses. Statis-
tical analyses will also be provided wherever pertinent and quan-
tifiable.
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Chapter 4 highlights common factors contained in the state, re-
gional, and local programs and presents recommendations for
urban runoff management program implementation. There are a
number of ways that a program can be set up. The recommenda-
tions are not intended to be considered as minimum necessary
program elements, but rather to serve as a guide on issues which
should at least be considered when establishing and implement-
ing a program. The important aspect of this final chapter is that
the recommendations are drawn from the cumulative experiences
of many different individuals and regions of the country. Their ex-
pertise and experience can significantly assist others in initiation
and implementation of urban runoff management programs.
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Federal Programs

Whether the
goals of ur-
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attained de-
pends on the
revision or
"re-interpreta-
tion" of exist-
ing laws to
modernize
them and
make their
goals more
consistent
with later en-
vironmental
protection
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Chapter 1
Federal Programs Affecting
Urban Runoff Management

Background

Since passage of the Federal Clean Water Actin 1972, numerous
federal programs that affect the management and protection of
water resources have been implemented by a wide variety of
federal agencies. Many of these programs have either a direct or
indirectinfluence onthe management of urban runoff, especially with
respect to reducing the adverse effects of urban runoff on aquatic
systems. Unfortunately, some of these programs, especially older
ones, have legal authorities and goals which may impede the more
recent multiple goals of urban runoff management to minimize or
prevent adverse environmental impacts. For example, the Army
Corps of Engineers’ Section 205 Small Flood Control Program,
implemented pursuant to the Flood Control Act of 1948, promotes
the channelization and armoring of natural streams, creeks, and
otherwaterways to increase their flood conveyance without consid-
eration of the associated adverse environmental impacts on water
quality, habitat, or riparian areas. Whether the multiple goals of
urban runoff and watershed management programs will be attained
partially depends on revision or "reinterpretation” of older laws to
make their goals more consistent with laws emphasizing environ-
mental protection. Success will also depend on how well current
laws and programs are integrated into a comprehensive watershed
management program.

This chapter briefly discusses many of the federal programs that
can affect the management of urban runoff and other nonpoint
sources of pollution. Three federal programs have the greatest
influence on the management of urban runoff - the Federal Clean
Water Act (CWA) Section 319 Nonpoint Source Management
Program, the CWA Section 402 NPDES Stormwater Permitting
Program, and the Coastal Zone Management Act Section 6217
Coastal Nonpoint Source Control Program.
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SECTION 319 NONPOINT SOURCE MANAGEMENT PROGRAM

The major federal program for protecting surface and ground
waters from nonpoint source pollution (NPS) is Section 319 of the
Federal Clean Water Act (CWA). This program is the successor
to the CWA Section 208 Areawide Water Quality Management
program conducted in the late 1970s and early 1980s. Unlike the
Section 208 program which primarily was a planning program,
implementation is the primary objective of the Section 319 NPS
program.

The 319 program requires each state to conduct statewide
assessments to identify and assess waters impaired or threatened
by nonpoint source pollution and to develop and implement a
management program for these waters. EPA reviews and ap-
proves state assessment reports and management programs,
provides technical assistance, and provides grants to states to help
finance management program implementation and demonstration
projects within targeted priority watersheds identified in the NPS
managementplan.

The NPS assessment report identifies water bodies in the state
which, without additional action to control nonpoint sources, cannot
reasonably be expected to maintain or attain their beneficial uses.
The report identifies, on a watershed basis, the categories, subcat-
egories, and specific nonpoint sources of pollution which contribute
to thisimpairment. The assessmentis updated in conjunction with
the state’s Water Quality Assessment Report required under
Section 305(b) of the CWA.

The state NPS management program is based on the needs
identified in the assessment report and describes the actions the
state will take to manage and control NPS pollution. These
programs typically encompass a wide variety of activities including
planning, regulatory and non-regulatory programs, monitoring, dem-
onstration projects and public education. Specifically, the state NPS
management programs should contain and resultin:

[ | The identification of best management practices
(BMPs) for the control and reduction of specifically
identified nonpoint sources of pollution and the im-
provement of water quality.

[ | The identification of NPS priority water bodies and
their associated watersheds within which control
programs and demonstration projects will be con-
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The focus of
Section 319
clearlyis on
the implemen-
tation of NPS
control pro-
grams.

ducted.

[ | The implementation of a variety of programmatic
actions throughout the state to prevent, minimize, or
reduce nonpoint sources of pollution.

[ | The identification of federal programs and projects
that the state wants to review for their consistency
with the state’s NPS management program and the
establishment of amechanismto conductthis review.

u A schedule containing annual implementation mile-
stones and provisions for implementing BMPs at the
earliest possible date.

[ | The maintenance and achievement of state water
guality standards, the measure of success for all
water quality management programs.

The program has been relatively well funded, with funding levels in
FY-90, 91, 92 and 93 of $40, $51, $52.5 and $50 million. Funding
increased to $80 million in FY94 and to $100 million in FY95 and
FY96. In alesson learned from the Section 208 program, during
which grant funds were used mainly for planning and development
activities, Section 319 specifies that grants can be used only for the
implementation of EPA approved state NPS management pro-
grams. Specifically, federal grant funds can be used to institution-
alize the NPS program within a state; to implement NPS manage-
ment programs within targeted watersheds; to install NPS control
practices at demonstration sites allowing education of potential
users about the controls and promoting their acceptance; and to
conduct ground water NPS assessment and management pro-
grams.

The focus of Section 319 clearly is on the implementation of NPS
control programs. However, the program does not contain minimum
national requirements for state NPS programs (i.e., all states will
implement programs to require use of BMPs on construction sites
or to treat runoff from new development), contains no national
performance standards for BMPs, and lacks provisions for requiring
enforceable policies. Consequently, institutionalization of state NPS
programs has suffered because the national program has focused
on implementation of demonstration projects to control NPS pollu-
tion within the priority watersheds.

However, the Section 319 program continues to evolve as states
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and EPA gain experience in the development, refinement, and
implementation of nonpoint source management programs and
activities. In 1995, a States-EPA NPS Work Group was established
to review the current program - its strengths, weaknesses, direc-
tion, policies, and guidance. Work group recommendations are
helping to provide states with greater flexibility, improve the partner-
ship between EPA and the states, to de-emphasize demonstration
projects, to emphasize institutionalization of state NPS programs,
and to continue the program's emphasis on implementation. Addi-
tionally, Congress continues to support the program with recom-
mended appropriations increasing between 1996 and 2001.

SECTION 402 NPDES STORMWATER PERMITTING

The 1972 Federal Clean Water Act prohibits point source dis-
charges of pollutants to waters of the United States unless autho-
rized by aNational Pollutant Discharge Elimination System (NPDES)
permit. Initially, the focus of this permit program was on point
source discharges of industrial and municipal wastewaters. How-
ever, as controls for these sources were implemented it became
apparentthat, to achieve the goals ofthe CWA, less traditional point
sources of pollution such as storm water discharges from industrial
activities and large urban centers also would have to be controlled.

In the 1987 amendments to the CWA, Congress created new
requirements for storm water point sources by adding Section
402(p) tothe CWA. Thisrequires EPAto develop acomprehensive,
phased program for regulating storm water discharges under the
NPDES program. The development ofthis program presents unique
challenges because ofthe large number of individual discharges, the
diffuse nature of the sources, their cumulative environmental ef-
fects, the lack of proven control techniques for already developed
areas, and limited federal, state and local resources.

Phase 1 of the program covers major industrial and municipal
sources. EPA is currently assessing other potential sources to be
covered under Phase 2. In November 1990, under Phase 1 of the
program, EPA implemented NPDES storm water regulations for:

[ | storm water discharges associated with industrial
activities falling within one of eleven industrial catego-
ries defined by Standard Industrial Classification
(SIC) Codes, including construction sites disturbing
five or more acres of land.

| discharges from large municipal separate storm
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sewer systems (MS4s) serving a population of 250,000
The NPDES or more, and for discharges from medium MS4s
storm water serving apopulation of between 100,000 and 250,000.

permit pro- u discharges whichare designated by EPAoraNPDES

. delegated state as needinga NPDES permitbecause
gram di reCtIy the discharge contributes to a violation of a water
affects over quality standards or is a significant contributor of
800 munici- pollutants to waters of the United States.

palities and 47 | MUNICIPAL PROGRAM REQUIREMENTS - The NPDES storm
counties water permit program directly affects over 800 municipalities and 47
counties across the country. The municipal permit application

across the process includes two parts. Part 1 is submitted 12 to 18 months
country.

after notification by EPA or a delegated state (depending upon
whether the municipality is classified as a large or medium MS4).
Part 2 is completed within 12 months after submission of the Part
1 application.

The Part 1 application requirements include:

| Mapping the municipal storm water management
system including the identification and location of all
major and minor outfalls, landfills, hazardous waste
storage, transfer and disposal sites, industrial dis-
charges, publicly owned lands, major structural con-
trols, and waters of the United States.

[ | Identifying sampling locationsto conductfield screen-
ing of storm water discharges to locate and identify
illicit connections and non-stormwater discharges.

u Summarizing the municipality’s existing legal author-
ity to regulate or control discharges into the municipal
storm water system and to identify deficiencies in
legal authority.

[ | Identification of major storm water outfalls serving
specific land uses. These will be sampled to charac-
terize the storm water discharges through storm
event sampling. A detailed sampling program to be
undertaken during the Part 2 application process is
described in Part 1.

| Description of existing storm water management
programs including efforts to controlillicit discharges,
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to address pollutants in storm water, and to maintain
and operate the storm water system.

[ | Identification of current storm water management
expenditures and analysis of the community’s fiscal
resources available to complete Part 2 of the applica-
tion.

Part 2 of the application consists of a storm water management
programwhichis a series of activities the municipality willundertake
over the next five years to manage storm water and reduce the
pollutant loading discharged from the MS4. This part of the applica-
tionincludes:

[ | Analysis and summary of the sampling data obtained
from the storm water outfall characterization pro-
gram, including calculation of annual and seasonal
loadings.

[ | Development and implementation of a program to
eliminate illicitconnections and to continue identifying
and eliminating them.

[ | Developmentand implementation of new or expanded
programs to reduce the pollution loading discharged
from the MS4 to water bodies. This includes a wide
variety of activities including public education; inspec-
tions and control of discharges into the MS4; require-
ments for erosion, sediment and storm water controls
atnew developments; enhanced operation and main-
tenance programs; and a monitoring program to
determine the effectiveness of these activities.

[ | A strategy and time table to enhance existing legal
authorities to give local governments adequate au-
thority to implement the activities in their storm water

management program.

[ | A schedule containing annual implementation mile-
stones for the activities set forth in the storm water
management program.

[ | Identification of the fiscal resources available over the

next five years to implement the community’s storm
water management program.
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The NPDES
storm water
regulations
represent a
very compre-
hensive pro-
gram for con-
trolling urban
and industrial

storm water
runoff.

STORMWATERASSOCIATEDWITHINDUSTRIALACTIVITY On
September 9 and 25, 1992, EPA issued general permits for storm
water discharges associated with industrial and construction activi-
ties. Ageneral permitauthorizes adischarge after a Notice of Intent
is submitted to the regulatory agency provided all its requirements
are implemented. These general permits cover the majority of the
estimated 125,000 industries and 10,000 constructions sites per
year that are required to get permits. In November 1993, EPA
published draft general permits for 25 different sectors of industrial
activities providing more industry specific storm water management
requirements. Final multi-sector general permits will be imple-
mented in 1995.

The storm water general permits for industrial activities require the
developmentand implementation of a stormwater pollution preven-
tion plan which includes:

[ | development of a pollution prevention team.

[ | description of sources on the site expected to contrib-
ute pollutants to runoff.

[ | implementation of source control practices such as
good housekeeping, preventive maintenance, spill
prevention and response procedures, site and equip-
ment inspections, and employee training.

[ | implementation of BMPsto prevent erosion, minimize
sedimentation, and manage runoff.

[ | monitoring of storm water discharges and the imple-
mentation of annual site compliance evaluations.

The NPDES storm water regulations represent a very comprehen-
sive program for controlling urban and industrial storm water
discharges. Unfortunately, fiscal and staffing resources for the
program at both the federal and state level have been inadequate,
especially for training on approaches and techniques that can be
used to reduce the pollutant loading from storm water discharges.
As with the control of all wet weather discharges, funding also is
needed for research on the design and effectiveness of BMPs, for
determining the environmental effects ofintermittent discharges, for
developing sedimentassessmentand quality guidelines, for refining
biological community assessment techniques for use in individual
states, and for developing water quality standards applicable to wet
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weather discharges. Most importantly, funding is needed to
construct BMP demonstration projects, especially within communi-
ties affected by the regulations, to educate citizens and increase
support for local stormwater management programs.

SECTION 6217 COASTAL NONPOINT SOURCE CONTROL
PROGRAM

Section 6217(g) of the Coastal Zone Management Act Reauthori-
zation Amendments (CZARA) of 1990 requires states with existing
coastal zone management programs to establish NPS programs in
coastal areas. The coastal NPS program mustbe approved by EPA
and by the National Oceanic and Atmospheric Administration
(NOAA). The program will be incorporated into existing state NPS
management programs developed pursuant to Section 319 of the
CWA and state coastal zone management programs developed
pursuant to Section 306 of the CZM Act. The purpose of Section
6217 isto restore and protect coastal waters from NPS pollution.
The programis limited to controlling nonpoint source pollution within
the watersheds of coastal water bodies. The affected coastal area
boundary is determined individually for each state.

The program contains two unique aspects. First, it requires the
implementation of certain management measures (BMPs) and
establishes national guidance for these measures, including some
minimum performance levels. Management measures are defined
as economically achievable measures for the control of the addition
of NPS pollutants from existing and new sources, which reflect the
greatest degree of pollutant reduction achievable through the
application of the best available NPS pollution control practices,
technologies, processes, siting criteria, operating methods, or other
alternatives. Secondly, the program originally required the imple-
mentation of enforceable policies to assure that the management
measureswould be implemented. However, voluntary approaches
are acceptable provided there is a mechanism to obtain implemen-
tation if they are not successful in protecting water quality.

The program is administered jointly by EPA and NOAA. EPA is
primarily responsible for specifying management measures for
controlling NPS pollution in coastal areas while NOAA isresponsible
primarily for programmatic requirements. The management mea-
sures guidance document (commonly referred to as the “g” guid-
ance) is an excellent compendium of information about BMPs used
to control nonpoint sources. For each management measure, the
following information is discussed:
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a description of the categories of activities and
locations for which the management measure
and its associated BMPs may be applicable.

alisting of the pollutants addressed and the expected
pollutant reductions achievable.

a description of the water quality benefits of imple-
mentation.

a description of costs.

minimum performance standards are established for
certain BMPs including urban runoff controls for new
developmentwhich are to be designed to achieve 80
percent average annual loading of total suspended
solids.

To avoid loss of up to 30 percent of their federal coastal zone
managementand NPS managementgrants, states mustundertake
the following actions:

Modification, if necessary, of the state coastal zone
boundaryto assure that the watershed areas contrib-
uting to coastal waters are included.

Implementation of the “g” guidance management
measures and or additional state-developed BMPsto
control NPS pollutioninimpaired or threatened coastal
waters.

Development of voluntary approaches and “enforce-
able policies” and mechanisms to assure implemen-
tation of all of the management measures.

Development of a technical assistance program to
local governments and the public for implementing
management measures.

Coordination of existing CWA programs such as
Section 319, basin planning pursuant to Section 303,
and the Section 320 National Estuary Program.
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OTHERFEDERAL PROGRAMS INFLUENCING URBAN
RUNOFEMANAGEMENT

U.S. Environmental Protection Agency - Federal Clean Water
Act

The objective of the Federal Water Pollution Control Act, commonly
referred to as the Clean Water Act, “is to restore and maintain the
chemical, physical, and biological integrity of the Nation’s water.”
The Actdirectsthe U. S. Environmental Protection Agency (EPA) to
undertake many initiatives and implement many programs to ac-
complish the Act’s objective. Many of these programs are imple-
mented cooperatively with state and local governments, native
American tribes, the private sector and citizens. Following is a brief
description of programs that may influence the management of
urban runoff.

Section 104: RESEARCH, INVESTIGATIONS, TRAINING
AND INFORMATION

Section 104 requires the establishment of national programs for
the prevention, reduction and elimination of pollution. Program
activities include research, national water quality monitoring,
special water quality studies, investigations of pollution control
techniques, watershed management planning, and pilot and
demonstration projects to implement NPDES-related activities,
especially those related to the control of urban runoff and
combined sewer overflow (CSO) discharges.

Special programs that are funded through Section 104 include:

State Wetlands Program

The State Wetlands Program is designed to increase the ability
of state programs to protect wetland resources. Since wetlands
are the "kidneys" of our watersheds, performing many valuable
functions to help reduce urban runoffimpacts, their protection is
extremely important environmentally and economically. Pro-
gram funds can be usedto develop new state wetland protection
programs or to refine existing programs, assist states assume
the Section 404 program, help states develop state wetland
conservation plans, and for watershed protection demonstration
projects.
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Wetlands Protection Program

The Wetlands Protection Program provides funds for river
corridor/watershed management planning and for activities in
targeted watersheds such as advance wetland identification,
public education, and section 404 enforcement.

Section 106, GRANTS FOR POLLUTION CONTROL PRO-
GRAMS

Section 106 provides grant funds for the administration of
programs forthe prevention, reduction, and elimination of water
pollution. This is the primary federal grant funding source for
state water quality management programs. Eligible activities
include nearly all aspects of the prevention and abatement of
surface and ground water pollution (planning, monitoring, per-
mitting, enforcement, training, public education, technical assis-
tance).

Section 303, WATER QUALITY STANDARDS AND IMPLE-
MENTATION PLANS

Section 303 requires statesto develop, adopt and enforce water
quality standards that will protect, maintain and restore the
chemical, physical and biological integrity of all waters. In
establishing water quality standards, States define the water
quality goals for their waters by designating beneficial uses for
water bodies and adopting water quality criteriato protect these
designated uses. Water quality standards provide the regula-
tory and legal basis for point and nonpoint source water-quality
based controls beyond those required by the Act’s uniform
minimal technological requirements. Water quality standards
must be reviewed regularly and, if necessary, which is very
relevant to the management of urban runoff and other nonpoint
sources. Accurately evaluating the ecological effects of these
intermittent pollutant discharges requires new strategies such
as sediment monitoring and especially biological community
monitoring, since it includes assessment of physical habitats.
The importance of these new strategies is seen by EPA’s
emphasis on revising biological criteria. Unfortunately, basic
research onthe ecological effects of these repeated intermittent
discharges is needed before numerical criteria and standards
can be established for all situations.

Section 303(e) requires states to implement a continuing water
guality planning process and to develop water quality manage-
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ment plans. An important element of this watershed manage-
ment approach is the Total Maximum Daily Load (TMDL)
process, authorized in Section 303(d). States must identify
waters that do not meet or are not expected to meet applicable
water quality standards with technology-based controls only.
Forthese “water quality-limited waters” a TMDL establishes the
total allowable pollutant loadings and the pollution reductions
necessary to attain water quality standards for a water body.
The TMDL thereby provides a basis for more stringent water
quality based controls for pollutants when technology based
controls are inadequate to achieve state water quality stan-
dards. It also allows for the allocation of allowable point and
nonpointsource loadings and the implementation of appropriate
controls for all sources.

Section 314, CLEAN LAKES PROGRAM

Section 314 establishes requirements for state lake manage-
ment programs, for the establishment of projects and programs
to control pollution sources to lakes, and to protect and restore
the quality of lakes. States which establish lake management
programs become eligible for grant funds that can be used for
identification and classification surveys of all publicly-owned
lakes; state lake water quality monitoring and assessment
programs; public education; and lake restoration projects. Lake
restoration projects typically include three phases: Diagnostic/
Feasibility Study; Restoration/Protection Implementation Pro-
gram; and Post-Restoration Monitoring.

Section 320, NATIONAL ESTUARY PROGRAM

The National Estuary Program (NEP) builds upon the lessons of
the Chesapeake Bay and Great Lakes Initiatives, which use a
geographic, basin-wide environmental managementapproach.
The goals of the NEP are to identify nationally significant
estuaries, protect and improve their water quality, and enhance
theirliving resources. Estuaries are selected forthe NEP based
on their potential to include environments of significant national
concern and the demonstrated commitment by state and local
governments and citizens to protect these valuable resources.
Currently, 28 estuaries are part of the NEP.

The NEP authorizes the development of Comprehensive Con-
servation and Management Plans (CCMP), usually over a five
year period. The CCMP is developed by a management
committee that involves Federal, state, regional and local
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governments, affected industries, scientific and academic insti-
tutions, and citizens. Management conferences strive for an
open, consensus-building approach to defining program goals
and objectives, identifying problems, and designing pollution
prevention/control and resource managementstrategies. While
NEPs are not set up specifically to address urban runoff,
demonstration projects and other activities to control urban
runoff generally are a part of the NEP action plan for most
estuaries.

Section 320 does not provide funding for the implementation of
approved CCMPs although other CWA funds (ie, 319, Title lland
VI) may be used.

Section 404, PERMITS FOR DREDGED OR FILL MATERIAL

Section 404 establishes a regulatory program to control the
discharge of dredged or fill material into navigable waters
(wetlands) to assure that such discharges comply with environ-
mental requirements. This programis administered by the Army
Corps of Engineers and the EPA. The Corps has the primary
responsibility for the permit program. EPA develops the environ-
mental guidelines by which permit applications are evaluated,
reviews proposed permits, may veto permits with unacceptable
adverse environmental effects, determines the jurisdictional
limits of waters of the United States, and interprets statutory
exemptions. Enforcementauthority is shared between EPA and
the Corps. The numerous stormwater management functions
performed by wetlands makes their protection and restoration
very important to the success of urban runoff management
programs.

TITLE VI STATE WATER POLLUTION CONTROL
REVOLVING FUNDS (SRF)

The SRF program authorizes EPA to make capitalization grants
to states for the purpose of establishing a water pollution control
revolving fund to provide assistance in the construction of
publicly owned treatment works, forimplementing a Section 319
NPS managementprogram, or for developing and implementing
a Section 320 CCMP. Also, Section 604 (b) requires each state
to reserve one percent of the State Revolving Loan Fund grant
for water quality management planning activities required by
Section 205(j) and 303(e). Eligible activities include projects to
determine the nature, extent and causes of water quality
problems; to identify cost-effective and acceptable point and
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nonpointsource controls; and to develop implementation plans.
Federal Safe Drinking Water Act

Several laws have been enacted that address different issues
related to ground water protection and management. The Safe
Drinking Water Act regulates the injection of wastes into deep wells
and establishes the Wellhead Protection program. Additionally, the
Surface Water Treatment Rule of this Act outlines requirements for
the protection of surface waters which are used for drinking water

supply.
Section 1421, UNDERGROUND INJECTION CONTROL

Section 1421 requires the establishment of federal and state
programs to protect ground waters from the subsurface em-
placement of fluids. These programs establish regulations that
governthe construction and operation of injection wellsto assure
that the injected fluid remains in the injection zone and does not
contaminate ground waters. ClassV injection wells are used to
dispose of urban runoff in many locations, especially in closed
basins. BMPs should be used to treat the runoff before it is
dischargedintotheinjection well. This section authorizes grants
to states to fund all types of activities implemented as part of a
state's program.

Section 1428, WELLHEAD PROTECTION PROGRAM

Section 1428 requires states to develop systematic and com-
prehensive programs to protect ground waters that supply wells
and wellfields contributing drinking water to public water sup-
plies. As part of a Wellhead Protection (WHP) program, states
must delineate wellhead protection areas for each well or
wellfield used for public water supply. Contaminant sources
within the wellhead protection area must be identified, a man-
agement plan developed to prevent contamination of the water
supply in that area, and standards must be established for
locating new wells so as to minimize the potential for contamina-
tion of the water supply. The WHP program requires the
participation of all levels of governments. Local governments
are especially important because of their land use decision
authority.

PROTECTION OF SURFACE WATER SUPPLY SOURCES

The Surface Water Treatment Rule promulgated on June 29,

Contaminant
sources
within a well-
head protec-
tion area
must be iden-
tified, a man-
agement plan
developed to
prevent con-
tamination of
the water
supply, and
standards
established
for new wells
to minimize
contamination
potential.

1-14



Institutional Aspects of Urban Runoff Management

Federal Programs

Coordination
and integra-
tion of urban
runoff man-

agement pro-
grams with
agricultural
conservation
programs is
very impor-
tant.

1989 requires owners of public drinking water systems using
surface water sources to establish and maintain effective
watershed control programs as one condition of avoiding water
filtration requirements. These watershed control programs are
designed to reduce the need for water treatment by protecting
surface water supply sources from urban runoff and other
nonpoint pollutants. The watershed control program must
characterize the watershed hydrology and land ownership;
identify watershed characteristics and activities detrimental to
water quality; and identify, monitor, and control activities that
may have an adverse effect on source water quality.

U. S. Department of Agriculture (USDA)

While this handbook focuses on urban runoff managementissues,
many local governments have outlying agricultural areas contribut-
ing pollutants that adversely affect receiving waters and which are
discharged to runoff conveyance systems operated by local govern-
ments. Coordination and integration of urban runoff management
programs with agricultural conservation programs is extremely
important.

Forover50years, the USDA has beenimplementing programs that
potentially can reduce the effects of nonpoint sources coming from
agricultural and forest lands. Passage of the 1985 Food Security
Act initiated a large redirection of monetary and human resources
towards soil conservation and indirectly towards control of agricul-
tural runoff and nonpoint source pollution. Title XII of this Act has
multiple objectives including conservation of the nation’s soil re-
sources, reduction of surplus commodities, wetland protection, and
reduction of off-site impacts from sediment including deterioration
of water quality. Title XII created the Conservation Reserve, Highly
Erodible Land Conservation, and Wetland Conservation Programs.

Recently, the USDA launched a Water Quality Initiative Program to
provide farmers and ranchers the educational, technical, and
financial meanstorespond voluntarily and independently to on-farm
environmental concerns, especially NPS ones, andto related State
water quality management program requirements. By 1995, USDA
is to have identified areas where the agricultural threat to water
guality is most serious and to have taught farmers and ranchers in
those areas how to use agricultural chemicals and manage farm
wastes in ways that are safe to the environment, yet economically
practical. These methods will reduce the loss of agricultural wastes
and chemicals that leach into ground water or run off to surface
water.

1-15



A Guide for Program Development and Implementation

Federal agricultural conservation programs provide farmers with
technical, financial, and educational assistance for adopting farming
practicesthatreduce erosion and water quality degradation. Agen-
cies directly involved include the Natural Resources Conservation
Service (NRCS) (formerly the Soil Conservation Service), the
Forest Service, the Farm Service Agency (formerly the Farmers
Home Administration and the Agricultural Stabilization and Conser-
vation Service), and the Cooperative Extension Service . Typically,
the NRCS provides technical assistance in planning and installing
BMPs; the FS providestechnical assistance for woodland manage-
ment; the FSA provides financial assistance (cost sharing) for BMP
implementation; and the CES provides educational support.

Natural Resources Conservation Service (NRCS)

As partofthe USDA’s Water Quality Initiative, the NRCS is providing
increased technical assistance for selected agricultural watersheds
or aquifer-recharge areas called “Hydrologic Unit Areas” (HUAS).
NRCS also is supporting demonstration projects to encourage the
use of effective and efficient conservation practices that will help
benefit water quality. In FY90 and FY91 74 HUAs and 16
demonstration projects were funded.

Resource Conservation and Development Program (RC&D)
encourages and improves the capability of state and local
entitiesinrural areasto plan, develop and implement programs,
typically in targeted critical areas.

Soiland Water Conservation provides technical assistance to
the public through total resource planning and management to
improve water quality, natural resources, and reduce pollution
sources. NRCS also has been publishing detailed soil surveys
for each county in the country providing a wide variety of useful
natural resources managementinformation.

Watershed Protection and Flood Prevention (Small Water-
shed Program; PL-566 Program) provides technical and
financial assistance to state agencies and local governments in
the development and implementation of plans to protect, de-
velop, and use the land and water resources in small water-
sheds. Recently, this program has become more broadly
oriented with greater emphasis on protecting and restoring
water quality, especially from problems related to flooding,
erosion, sedimentation, and use/disposal of water.

Federal agri-
cultural con-
servation pro-
grams provide
farmers with
technical, fi-
nancial, and
educational
assistance for
adopting farm-
Ing practices
that reduce
erosion and
water quality
degradation.
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Soil and Wa-
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the public
through total
resource
planning and
management
to improve
water quality,
natural re-
sources, and
reduce pollu-
tion sources.

Forest Service

The Forest Service is responsible for managing approximately 191
million acres of publiclands. Congress has directed thatthese lands
are to be managed for multiple use purposes including timber,
range, recreation, minerals, wildlife, fish, soiland water. The Forest
Service has implemented, in cooperation with States, a nonpoint
source management program to assure that land management
activities on forest lands use appropriate best management prac-
tices to minimize water quality effects. Additionally, the Watershed
Improvement Program targets over 35,000 acres annually, treating
those lands adversely affected by past uses. A major objective of
this program is improvement of water quality and watershed
conditions.

Farm Service Agency

Agricultural Conservation Program (ACP) is designed to
control erosion and sedimentation and to encourage voluntary
compliance with federal/state requirements to solve point and
nonpoint pollution. The program provides cost-sharing incen-
tives to individuals for conservation practice implementation.
Water quality improvementrecently is receiving special empha-
sis.

Conservation Reserve Program (CRP) is intended to return
certain agricultural lands which are highly erodible or otherwise
critical in protecting and restoring water quality (i.e., wetlands)
to a conservation use, typically as forests. Farmers who
participate inthe program agree to establish and maintain a soil-
conserving cover on the land for at least ten years during which
no harvest or grazing may be conducted on the land. Farmers
receive an annual per acre rental payment in addition to cost
share funds for establishment of BMPs to control erosion,
establish conservation cover and protect water quality. Compli-
ance is checked first by verification of BMP installation and
subsequently by spot checks.

Highly Erodible Land Conservation (HELC) includes two
programs that mandate the loss of USDA program benefits to
farmers who convert highly erosive land to row crop production
or who produce row crops on highly erosive land without an
approved conservation plan.

[ | Conservation Compliance applies to land where
annually tilled crops were grown at least once be-
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tween 1981-85 and itnow appliesto all highly erodible
land in annual crop production. Eligibility for USDA
program benefits are lost if the farmer does not have
a conservation plan, approved by the NRCS and the
local Soiland Water Conservation District, which sets
forth the BMPs that need to be used to minimize
erosion and sedimentation. The conservation plan
must have been prepared and approved by January
1,1990with allrequired BMPs installed by January 1,
1995.

u Sodbuster is designed to discourage conversion of
highly erodible land for agricultural production. Farm-
ers who plant annually tilled crops on highly erodible
grassland or woodland lose eligibility for USDA pro-
gram benefits unless the land is planted inaccordance
with an approved conservation plan.

Swampbusterisintendedto discourage conversion of wetlands
for agricultural purposes by making farmers ineligible for USDA
program benefits if wetlands are converted after December 23,
1985. This helps to preserve the valuable runoff management
benefits of wetlands.

Wetlands Reserve Program (WRP) is intended to restore and
protect farmed wetlands or converted wetlands. Farmers
receive direct payments and conservation planning and technical
assistance to install necessary restoration practices on those
areas that they agree to maintain under a conservation ease-
ment. These ditched and drained wetlands can be restored by
their incorporation into basin stormwater master plans. As
surrounding areas urbanize, the pretreated urban runoff can be
directed into the wetlands.

U. S. Department of the Interior

National Water Quality Assessment Program, administered
by the Geological Survey (USGS), addresses a wide range of
major water quality issues, with special emphasisinthe nextfew
years on pesticide impacts on water resources. The program
willinclude nationwide surface and ground water quality monitor-
ing and assessment.

Water Data Program, administered by the Geological Survey,
consists of four water quality monitoring networks the most
important of which is the National Stream Quality Accounting

The Forest
Service has
iImplemented,
In cooperation
with states, a
nonpoint
source man-
agement pro-
gram to as-
sure that land
management
activities on
forest lands
use appropri-
ate best man-

agement prac-
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guality effects.
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sion and sedi-

ment controls.

Network (NASQAN). Data on stream flow and height, lake stage
and storage, ground water levels, well and spring discharge and
the quality of surface and ground waters is collected and stored
in WATSTORE.

Federal State Cooperative Program establishes a partnership
for water resources investigations between the USGS and state
and local agencies. This program is the foundation for much of
the planning, development and management of the nation’s
water resources.

Coastal Wetlands Planning, Protection and Restoration
Program, administered by the Fish and Wildlife Service, pro-
vides funds for the acquisition of coastal lands or waters and for
restoration, enhancement or management of coastal wetland
ecosystems. Projects must provide for the long term conser-
vation of these lands and waters.

TheLand and Water Conservation Program, administered by
the National Park Service, was established to create and
maintain a national legacy of high quality recreation areas. The
program provides funding for federal acquisition of authorized
national park, conservation and recreation areas and to state
and local governments to help them acquire, develop and
improve outdoor recreation areas.

Federal Highway Administration

The Federal Aid Highway Program assists state agencies in the
development and improvement of an integrated, interconnected
transportation system. Funds may be used for planning, research
and development (including BMPs), restoration, roadside beautifi-
cation and wetland mitigation. The program provides funding for
erosion and sediment controls needed to minimize highway con-
struction impacts but not typically for the treatment and manage-
ment of highway runoff. However, the Surface Transportation
Program, established under the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA), authorizes funding for highway
urban runoff quality controls and for mitigating damage to ecosys-
tems, habitat and wildlife.

Army Corps of Engineers

Civil Works Projects are a specific line-item congressional
appropriationinthe biennial Water Resources Development Act.
These projects help communities address a variety of water
resource problemsincluding flood control, coastal and shoreline
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erosion, environmental restoration and water quality manage-
ment. Projects mustinclude mitigation of unavoidable environ-
mental damages and mustalso consider environmental restora-
tion through opportunities created with projects.

The following programs have great potential to adversely affect
aquatic systems and to impede the management of urban runoff
to protect or restore water quality:

Small Flood Control Projects, pursuant to Section 205 of the
Flood Control Act of 1948, authorizes the Corps to reduce flood
damages through projects not specifically authorized by Con-
gress. However, the Corps is restricted to making improve-
ments to natural water courses, typically structural ones such as
bank hardening or channelization. The adverse environmental,
riparian, and habitatimpacts of these channelization projects are
not addressed since the program can not consider watershed
urban runoffimprovements.

Snagging and Clearing for Flood Control, pursuant to the
Flood Control Act of 1937, allows the design and construction of
flood control measures which typically increase drainage and
decrease water quality.

National Oceanic and Atmospheric Administration

Coastal Zone Management Program - The Coastal Zone
Management Act of 1972 allows states to prepare and imple-
ment comprehensive management programs for coastal re-
sources which balance competing demands onresource protec-
tion, protection of public health and safety, provision for public
access, and economic development. As an incentive to states,
the Act provides financial and technical assistance during the
planning and administration of programs that meet minimum
federal standards. The Coastal Zone Management Act Reau-
thorization Amendments of 1990 reaffirms our nation’s commit-
menttoimproved managementof coastal resources by enhanc-
ing and expanding the resources and provisions of the Act.
These amendments reinstate grants to coastal states which
have not yet developed coastal zone management programs
andrequire certain coastal states toimplement coastal nonpoint
source control programs as previously described.

National Estuarine Research Reserve System allows
establishmentand management of a national system of reserves
representing different coastal regions and estuarine types. The

The Coastal
Zone Manage-
ment Act Re-
authorization
Amendments
of 1990 reaf-
firmed our na-
tions' commit-
ment to im-
proved man-
agement of
coastal re-

sources.
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reserves serves as field laboratories and as public education
centers.

National Marine Sanctuary Program allows identification of
areas of the marine environment of special significance and
provides authority for comprehensive and coordinated conser-
vation and management of these areas. Program provides for
research and monitoring activities and for public education.

Information Sources

U.S. Environmental Protection Agency. 1992. Protecting Coastal
and Wetlands Resources: A Guide for Local Governments. EPA
842-R-92-002. Office of Water. Washington D.C.

U.S. Environmental Protection Agency. 1992. Guidance Specifying
Management Measures for Sources of Nonpoint Pollution of Coastal
Waters. Office of Water. Washington, D.C.

U.S. Environmental Protection Agency. 1993. Guide to Federal
Water Quality Programs and Information. EPA 230-B-93-001.
Office of Policy, Planning and Evaluation. Washington D.C.

U.S. Environmental Protection Agency. 1993. Watershed Protec-
tion: Catalog of Federal Programs. EPA 841-B-93-002. Office of
Water. Washington D.C.
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CESSES.

Program Synopsis

Chapter 2

Synopsis of Municipal,
County, Regional, and State
Urban Stormwater
Management Programs

The data analysis in Chapter 3 and the recommendations in Chap-
ter 4 are based on information obtained from the questionnaire
responses for each of the individual urban runoff control programs.
Detailed "Sediment Control and Stormwater Management Program
Summaries" for each of the 32 programs reviewed for this project
are included in Appendix B. The program summaries are pre-
sented alphabetically within the following categories: cities, coun-
ties, regional authorities, and states.

The individual synopses provide a detailed picture of each urban
runoff control program, with a focus on their institutional and tech-
nical framework. For each program, information is presented on it's
initial organization, goals, performance standards, design criteria,
practices, funding, staffing, inspection, enforcement, maintenance,
and program evolution. Also included is a listing of available publi-
cations along with information on how to contact the program staff.
It is hoped that this summary of individual programs will increase
communication between staff at urban runoff control programs
around the country, thereby facilitating the transfer of information
about both the institutional and technical aspects of this rapidly
evolving field.

It is especially important for individuals developing or first imple-
menting a program to talk to experienced staff at other programs.
Learn from their mistakes. Build upon their successes. There are
too many important new issues, processes, and BMP's in this field
to spend time reinventing wheels. To help this technology transfer
continue, the Watershed Management Institute will prepare sum-
maries of other urban runoff control programs if the information is
provided. The questionnaire to provide the program information is
included as Appendix A. The format of the program summaries
lend themselves to a looseleaf notebook with each one a separate
fact sheet. New fact sheets could be added as information is re-
ceived.
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The program summaries are presented in the following order:

CITY PROGRAMS PAGE NUMBER
Alexandria, Virginia B- 2
Austin, Texas B- 7
Bellevue, Washington B-10
Fort Collins, Colorado B-19
Olympia, Washington B-24
Orlando, Florida B-30
Seattle, Washington B-35
District of Columbia B-40
Winter Park, Florida B - 45

COUNTY PROGRAMS

Baltimore County, Maryland B - 50
Clark County, Washington B-55
King County, Washington B - 60
Kitsap County, Washington B - 66
Maricopa County, Arizona B-72
Montgomery County, Maryland B-77
Prince George's County, Maryland B-82
Snohomish County, Washington B -87
Somerset County, New Jersey B-92
Washington County, Oregon B-97

REGIONAL PROGRAMS
Denver Urban Drainage and Flood Control District B -102

Northeastern lllinois Planning Commission B - 107
South Florida Water Management District B-112
Southwest Florida Water Management District B-118
Suwannee River Water Management District B-124
STATE PROGRAMS

Delaware B -130
Florida B-136
Maryland B -143
New Jersey B - 148
Pennsylvania B - 154
South Carolina B - 160
Virginia B - 166
Washington B-172
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It is very
important that
we learn from
past efforts.

We do not
need to
recreate
wheels.

We should
not repeat
previous
mistakes
which may be
universal in
their
applicability
and
implications.

Chapter 3
Questionnaire Responses

The major goal of this publication is to offer recommendations on
the essential elements of a successful urban runoff management
program. However, remember that any two individuals likely will
differ on what they consider essential elements for controlling ur-
ban runoff. Accordingly, the recommendations presented in this
publication are based on the historical experiences of individuals
and programs that have struggled with the many issues, deci-
sions, and actions that must be taken to implement an urban run-
off control program. As seen from their questionnaire responses,
many of the individuals and programs have historical perspec-
tives spanning several decades. If flood control activities and ex-
periences are considered, some of the surveyed programs have
been active for over 30 years.

There is a lot of history in these programs - and a lot to learn from
their experiences, both successful and unsuccessful. They have
taken actions which at the time seemed good, but which required
revision after actual implementation. Examles of these actions
may include exemptions which are overly restrictive or are too
broad, or requiring a specific design approach, which through
greater experiance may be inappropriate for a given program goal.
It is very important that we learn from these efforts. We do not
need to recreate wheels. We should not repeat previous mis-
takes which may be universal in their applicability and implica-
tions. Many of these programs have common elements which may
be considered as "standard" for an urban runoff control program.
Other programs have unique components which may have lim-
ited applicability due to local institutional, political or funding con-
ditions. However, these may be excellent for use elsewhere if
only others become aware of them.

This chapter will summarize and analyze the individual responses
to the questionnaire for a variety of important urban runoff control
program issues. They will be considered generally based on all
responses, and more specifically by categories such as cities,
counties, regional authorities, and states. Some of the issues are
broad enough to be applicable to all institutional levels of pro-
gram implementation. While others are more relevant when con-
sidered at a specific level of program implementation.

The questionnaire is specific to program implementation issues.
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While BMP design information was also submitted by the respon-
dents, the primary intent of this document is to provide informa-
tion on institutional issues and program strategies. Most impor-
tantly, the reader must decide on the appropriateness and appli-
cability of specific issues. If a program component or activity,
even though essential or desired, is not going to be acceptable
for political or institutional reasons, then it is vital to recognize
this limitation and to build a program structure that works without
this component, at least for the time being.

Responses were received from 32 urban runoff programs around
the country representing nine cities, ten counties, five regional
authorities, and eight states. Of the five regional authorities, three
are in Florida and they operate very differently than the other
two. Unlike Florida's water management districts, the Northeast-
ern lllinois Planning Commission and the Urban Drainage and
Flood Control District of Denver are not involved in daily imple-
mentation of erosion and sediment control and stormwater man-
agement for land development activities. Instead, they provide
technical assistance and guidance to local jurisdictions which
are responsible for directing program implementation.

Issues

1. General Program Issues

la. Are the Erosion and Sediment Control and Stormwater
Management Program Integrated?

There are many issues and activities common to erosion and sedi-
ment control programs and to urban stormwater management
programs. These include administrative issues (staffing, plan re-
view and approval, fees, enforcement), technical issues (perfor-
mance standards, design criteria, safety, liability), and inspections
(which can be greatly enhanced by having a single inspector knowl-
edgeable about erosion/sediment controls and stormwater con-
trols). A good example of the interrelationship of these two pro-
gram components is the construction of stormwater practices while
the site is unstabilized. Often permanent stormwater manage-
ment systems are used during construction as sediment control
basins. However, some stormwater practices, such as infiltration
practices or vegetated swales, are very sensitive to sediment en-
try during the construction phase. Good communication between
these two program components reduces conflicts that may arise
with respect to site control practices. More importantly, good com-
munication or program integration can reduce program costs, in-

Responses
were received
from 32 urban
runoff
programs
around the
country
representing
nine cities, ten
counties, five
regional
authorities,
and eight
states.
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crease staff productivity, help assure

Close
coordination
between the
erosion and
sediment
control pro-
gram and the
stormwater
management
program is
generally
recognized as
being
essential for
effective site
control during
construction.

The two program components are
either integrated or administered
by the same staff in seven cities
(78%). Of the two cities with sepa-
rate programs, the programs in
Bellevue, Washington were inte-
grated until recently, when they
were separated.

Counties

The two programs are integrated
in six counties (60%). In Prince
Georges County the plan review
for erosion and sediment control
is done by the local Soil Conser-
vation District, while inspection
and enforcement are done by the
County. Programs in three coun-
ties (30%) are separate. The Som-
erset County, N. J. program only
addresses stormwater manage-
ment as State law assigns soil ero-
sion and sediment control to the
Soil Conservation Districts.

Reaqional Authorities

The erosion/sediment control and
stormwater management pro-
grams are integrated in all five
regional authorities (100%).

States
The programs are integrated in

four states (50%), but are sepa-
rate in the other four states.

proper performance of BMPs, and en- Cities
hance program effectiveness.
Cities / %

78%-- yes

N

Counties

no - 30%

combing
\ 60%- yes ,

Regional Authorities

100%

- yes

(

States

50% - NO

50% - Y€S

Overall Statistics

\ 69% - YEs /

Are the two programs
integrated?
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Overall Statistics

The erosion/sediment control and urban runoff programs in
22 jurisdictions (68%) are integrated, while they are adminis-
tered separately in nine jurisdictions (28%). The Prince
Georges County program (3%) involves a combination of lo-
cal entities with the local soil conservation district doing plan
review, and the local government doing inspection and en-
forcement.

1b. The Impetus for Program Implementation

Cities

Seven cities (77%) list water quality concerns as an important
reason in program implementation, with six cities (66%) listing
flooding and channel erosion. Ground water concerns are
cited by four programs (44%), while impetus for two programs
(22%) are requirements by other entities, such as the NPDES
storm water program or state programs. Several programs
cite the protection and/or preservation of a specific resource,
such as the Edwards Aquifer (Austin, Texas), aquatic habitat
(Olympia, Washington), stream protection (Seattle, Washing-
ton), or the Winter Park Chain of Lakes (Winter Park, Florida).
Cities cite an average of four separate reasons for their
program's implementation.

Counties

Flooding and water quality are important impetuses for pro-
gram implementation in all ten of the counties (100%). Chan-
nel erosion is an important reason in nine counties (90%).
Programs in six counties (60%) are required by other jurisdic-
tions, while the programs in four counties (40%) cite ground
water protection or recharge concerns. Agquatic habitat pro-
tection and wetlands protection (30%) are listed by three coun-
ties, and fisheries issues are an impetus for two county pro-
grams (20%). Counties cite an average of 4.6 reasons for
their program's implementation.

Reqgional Authorities

Flooding is cited by all five regional authorities (100%) as a
stimulus for program implementation, while four programs
(80%) also list water quality. Resource protection is included
as a program impetus in three programs (60%) - all Florida

Seven cities
and all ten
counties list
water quality a
an important
reason for
program
iImplementation

Six cities and
all ten counties
list flooding as
an important
Impetus for
their program.
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with
urbanization.

water management districts. Three programs list channel ero-
sion (60%) as a program impetus, and ground water issues
are included by two programs. Specific resources to be pro-
tected included wetlands (Northeastern lllinois Planning Com-
mission, Suwannee River WMD) and lakes (NIPC). Only the
South Florida WMD cites stormwater treatment requirements
imposed by another entity as the impetus for program imple-
mentation, even though its statutory authority clearly lists this
as a responsibility of the district. These responses indicate
that regional programs are established primarily to address
specific local or regional concerns, as opposed to city or county
programs which may be implemented in response to require-
ments imposed by federal, state, or regional entities. Regional
authorities cite an average of 4.6 reasons for implementing
their program.

States

All eight states list water quality protection (100%) as a pro-
gram stimulus, while flooding is also an impetus in five pro-
grams (62%). Channel erosion is an important concern in three
programs (37%), and being required by others also is cited by
three programs. Other specific reasons for program implemen-
tation include ground water (Maryland), sedimentation (Mary-
land), wetlands (New Jersey), and fisheries and shellfish
(Washington). States cite an average of 3.1 reasons for their
program's implementation.

Overall Statistics

In general, the stimulus for establishing state programs (3.1
reasons/program) appears to be more narrowly focused than
for regional and local programs, which seem to be more broadly
based and created to address more diverse issues. County
and regional programs average 4.6 reasons/program, slightly
more than the 4.4 for city programs. It is very important to
recognize that most successful urban runoff control programs
typically have multiple goals and objectives, trying to address
several of the adverse impacts associated with urbanization.
This is important because it helps to build broader support
and consensus for implementing urban runoff control programs.
While the objectives are often mutual, special expertise and
resources may be required to properly address each one, a
very important consideration when program budgets and re-
sources are considered. It must be recognized that each ob-
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jective often requires a separate program component, with its
own funding and resource needs. This is one reason why
successful stormwater management programs usually evolve,
becoming more comprehensive and complex over time.

2. Stormwater Management

2a. The Basic Goal of the Stormwater Management Program

The basic goal of the stormwater management program is directly
related to the initial impetus for the program. However, this ques-
tion focuses on specific issues instead of common goals or rea-
sons for program implementation such as protection of health,
well-being, or property. As expected, program goals are as var-
ied as the programs. It should be noted the program goals are
often very numerous, taking a page or more in a program's legal
authority documents. Therefore, statistics are not really indica-
tive of the breadth of a program's goals, or the issues associated
with program development and implementation.

Cities

The city urban runoff control programs list many highly diverse
program goals, reflecting the many different impacts that have
arisen locally in association with urbanization. However, there
are some common threads in the responses. Six of the nine
programs (66%) list protection of citizens, property, and the
public interest as a goal. This should not be surprising since
one of the primary purposes of government is the protection of
the public's health, safety, and welfare. Other goals, such as
water quality or flooding protection, are cited less frequently.
Thus it appears that the implementation of any city program
must consider public protection as a key program element.

Counties

While there are some slight differences between program goals
cited by cities and counties, protection is also a prominent
goal of county programs. However, the object of protection
shifts from the general to specifics, with protection of resources
or environmental quality important. Another important goal of
county programs is maintenance - of surface water quality,
waterways, and environmental quality. This shift in focus may
be related to the lower population density of counties when
compared to cities. Many cities have developed so densely
that natural environmental goals often are not realistic. The

Stormwater
program
goals are as
varied as the
programs.

It should be
noted that
program
goals are of-
ten very nu-
merous,
taking a page
or morein a
program's
legal authority

documents.
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Many cities
have
developed so
densely that
natural
environmental
goals often
are not
realistic, and
the runoff
associated
with increased
urbanization
has caused
significant
impacts felt by
many resi-
dents, such as
flooding or
water
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runoff associated with increased urbanization has caused sig-
nificant impacts felt by many residents, such as flooding or
water pollution. Counties, with less development and lower
population densities, may experience similar but more local-
ized problems that generally affect fewer residents. They also
generally have more extensive natural resources which are
more in need of protection or maintenance, not restoration.

Reqgional Authorities

The regional programs do not appear to have a common set
of goals that reflect a generic list of items (flooding, water qual-
ity, aquatic resources) that are important local or regional
needs or issues in the establishment of these programs. Typi-
cally, regional stormwater management programs or author-
ities are created to address urbanization issues or needs ex-
tending beyond normal county or city boundaries. Since ur-
ban runoff effects are associated with the cumulative impacts
of all of the land use changes within a watershed,
regionalization is an effective strategy for solving stormwater
problems. A good example is the Urban Drainage and Flood
Control District of Denver, whose goals are to protect the lives
and property of citizens from regional floods and more local-
ized flash floods. This very clear mandate arose from con-
cerns associated with conditions specific to the Denver re-
gion. Another approach is taken by the Northeastern lllinois
Planning Commission, whose primary role is to provide tech-
nical assistance to the region's local governments and devel-
opers. With respect to stormwater management, the NIPC is
encouraging and assisting local governments to implement pro-
grams with regionally consistent standards.

The three Florida water management districts (South Florida,
Southwest Florida, and Suwannee River) represent a fairly
unique institutional arrangement with very broad water re-
sources planning, management, and regulatory responsibili-
ties. As set forth in Chapter 373, Florida Statutes, the con-
struction of stormwater systems shall not be harmful to water
resources or inconsistent with the District's objectives. To
achieve this goal, consideration is given to their impact on
water quality, fish and wildlife, wetlands, floodplains, recre-
ation, navigation, and to the public's health, safety, and wel-
fare. The programs of the WMDs are much more regulatory
than those of the other two regional authorities. Their ap-
proach may not be possible in other regions of the country
due to a state's statutes and institutional framework. How-
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ever, Florida's stormwater program institutional framework,
which establishes a partnership between the Florida Depart-
ment of Environmental Protection, the state's five water man-
agement districts, and its cities and counties merits consider-
ation wherever possible.

States

While all of the state programs mention goals which are spe-
cific to their programs, several common goals exist in all of
these programs: prevention, management, and protection.
Prevention of additional water quantity or quality impacts from Several

runoff associated with urbanization is being recognized as an common goals
important strategy essential to either protection or manage- ) .
ment efforts. With respect to urban runoff control, prevention exist in all of
of water quality or quantity impacts from land use changes is these state
much more effective and cost-effective than other strategies.
Management typically is stated with respect to limiting the post- programs:
development impacts of stormwater runoff, especially the peak P revention
discharge rate. Protection goals are not stated in terms of '
human protection, but rather in terms of resource protection | Management,
such as protection of shellfish beds or fish habitats (Washing- and

ton). While almost all programs stress the need for educa- .
tion, only Delaware's state program includes education as a | protection.
specific program goal.

Basic Goal of the Stormwater Management Program

} volume coptrol

[ [ 1 [ T [ loeacomo
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Percent

2b. Peak discharge Rate Performance Standards

Traditionally, to provide flooding protection and minimize down-
stream impacts, urban stormwater programs have focused on man-
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Typically, the
performance
standard is to
limit the post-
development
peak dis-
charge rate to
pre-develop-
ment rates for
a single speci-
fied storm.

aging the post-development peak discharge rate. Specific per-
formance standards and design criteria to control the post-devel-
opment peak rate are established in 30 of the programs (94%).
The Florida DEP program relies upon water management district
or local requirements to manage peak rate, while the Pennsylva-
nia program requires compliance with local or watershed specific
peak rate criteria, if they have been established.

Typically, the performance standard is to limit the post-develop-
ment peak discharge rate to pre-development rates for a single
specified design storm. Eight of the programs (27%) limit peak
rates for a single storm event, usually the 25-yr, 24-hr storm but
occasionally the 100-yr event is used. As concern about channel
erosion has increased, programs have started to limit the post-
development peak rate for multiple storms. Recent research has
shown that bankfull flow occurs during the 2-yr storm and limiting
peak rate for this event helps to maintain channel stability. These
recent scientific findings have been implemented by 22 of the
programs (73%), with 20 of them requiring control of the 2-yr storm
in addition to a larger storm for flood protection. In most pro-
grams, the larger storm is a 10-yr, 24-hr storm, with 25-yr or 100-
yr storms used less frequently. The Suwannee River WMD re-
quires control of the "critical duration storm" which is defined as
the storm creating the largest difference in pre- and post-devel-
opment peak rates. This requires analysis of all storms from a 2-
yr, 24-hr to a 100-yr 24 hour storm.

2c. Stormwater Treatment Performance Standards

Before effective design criteria can be established for specific
stormwater treatment practices, a minimum level of treatment
needs to be specified. This treatment performance standard can
be narrative such as "discharges will not violate water quality stan-
dards" or quantitative such as "reduction of post-development load-
ings". Over the years, many of the programs have implemented
load reduction performance standards, usually for annual load-
ings but occasionally for seasonal loads. Examples of this ap-
proach may be for 80% reduction of suspended solids on an an-
nual basis, or more specific suspended solids loading limits dur-
ing spawning seasons. Performance standards have been se-
lected due to the highly variable nature of precipitation events,
storm inter-event times, land uses, pollutant accumulation and
washoff rates, and runoff pollutant characteristics, and the diffi-
culty of incorporating these variables into another type of stan-
dard. Another reason is because of the questionable applicabil-
ity of current water column chemistry standards to intermittent,
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wet weather discharges.

Seventeen of the 32 urban stormwater programs (53%) have per-
formance standards for the treatment of runoff. Thirteen of these
programs specify a reduction in runoff loading, with 11 programs
requiring stormwater management systems to reduce annual post-
development pollutant loading by 80%, typically for total sus-
pended solids. Alexandria's performance standard is no increase
in loading for new development, and a decrease in current load-
ing by 10% for redevelopment projects. The performance stan-
dard in Washington County (OR) is 65% reduction in total phos-
phorus loading. Within Austin's Barton Springs watershed, the
performance standard is no increase in loading for 13 param-
eters. Four programs use a narrative performance standard, ei-
ther no adverse water quality impacts (Austin, NIPC) or meet water
quality standards (Montgomery County, Prince Georges County).
Interestingly, an additional nine programs require stormwater to
be treated before discharge. These programs do not have a per-
formance standard but use a design criteria which specifies a
design storm or minimum runoff treatment volume. Six of the nine
programs are located in Washington State and use the Stormwa-
ter Management Manual for the Puget Sound Basin, which speci-
fies treatment of the 6-month, 24-hr standards

2d. Volume Performance Standards

Reflecting the relative newness of the importance of controlling
runoff volume, only seven programs (22%) have specific perfor-
mance standards for this important runoff characteristic. Only
three of these programs (Clark Co., Maricopa Co., and SRWMD)
require the post-development volume to not exceed pre-devel-
opment volume on all sites. Three programs (Orlando, Kitsap
Co., SWFWMD) require volume control in closed basins only
(those without an outlet). Olympia (WA) requires maintaining the
100-yr volume on site only if soil conditions provide a percolation
rate of greater than six inches per hour.

2e. Basis of Design Criteria

To achieve the program's goals, nearly all urban runoff control
programs establish performance standards and design criteria for
the various BMPs used in the jurisdiction. Performance standards
establish the desired goal such as the maximum peak discharge
rate, minimum treatment level, or allowable volume of runoff .
Design criteria provide guidance to the regulated public and prac-
titioners on how to design stormwater systems that will achieve

17 of the 32
urban
stormwater

programs
(53%) have
performance
standards for
the treatment
of runoff.

To achieve the
program's
goals, nearly
all urban
runoff control
programs
establish
performance
standards and
design criteria
for the various
BMP's used in
the
jurisdiction.
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the program's desired level of performance. When reviewing the
statistics presented in this section, the reader is cautioned to
remember that the urban runoff control programs analyzed
are not representative of the nation's programs which prima-
rily are still flood control oriented (drainage programs). Rather,
they tend to represent a highly skewed sampling of successful
programs that address both the flood control and water quality
impacts of urban stormwater.

Cities

Eight of the nine city programs (88%) list peak discharge con-
trol and water quality concerns as a basis for their design cri-
teria. Additionally, four of the cities (44%) say they use vol-
ume control (reducing the total volume of stormwater runoff)
as a basis for the program's design criteria. As expected, seven
of the eight cities using peak discharge control cite flooding
as an impetus for program implementation.

Counties

All ten counties (100%) cite peak discharge control as a basis
for their design criteria. Nine counties (90%) list water quality,
while seven counties (70%) include volume control as a basis

for their program's design criteria.

Reqgional Authorities

All five regional authorities (100%) list peak discharge control
and water quality control as the basis for their program's de-
sign criteria. Volume control is cited by four of the five authori-
ties (80%).

States

Six of the eight states (75%) list peak discharge control and
water quality treatment as a basis for their program's design
criteria. Interestingly, Pennsylvania cites only peak discharge
control while the Florida DEP lists only water quality, with peak
discharge control a responsibility of the regional water man-
agement districts. Volume control is cited as a basis for de-
sign criteria by only three of the states (37%), all of which also
list peak discharge control and water quality treatment.
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Overall Statistics

Reflecting the long traditional focus of urban runoff programs
on flood protection, 93% of the programs use peak discharge
control as a basis for design criteria. Limiting peak discharges
from land development has long been used as a method to
reduce downstream impacts associated with increased dis-
charge rates of stormwater runoff. This also reflects the im-
portance of flood control as an impetus for program imple-
mentation (75% of the programs).

Considering the skewed sampling of urban runoff control pro-
grams, it is not unexpected that 28 of the 32 programs re-
viewed (87.5%) use stormwater treatment as a basis for their
design criteria. This corresponds closely with the 90% of the
programs which list water quality as an impetus for their pro-
gram. Reflecting the multiple objectives of urban stormwater
management programs, nearly every one of the programs em-
phasizing stormwater treatment also use peak discharge con-
trol as a basis for their design criteria. By using both peak
discharge control and stormwater treatment as a basis for de-
sign criteria, these programs can more effectively achieve mul-
tiple program goals including minimizing channel erosion and
protecting downstream habitats and water resources.

It is not surprising that volume control is not as frequently used
as a basis for program design criteria. Only recently has the
importance of the total volume of stormwater runoff been
recognized as an important contributor to downstream flood-
ing, water quality degradation, and channel erosion. Programs
that limit or otherwise control the increased volume of storm-
water runoff can most effectively reduce the potential down-
stream impacts resulting from increased urbanization. How-
ever, reducing runoff volume presents many problems given
the current state-of-the-art for stormwater management prac-
tices. Runoff volume can be reduced only by infiltration or by
reuse of stormwater. A common problem cited by several pro-
grams is the difficulty in assuring the long-term performance
of infiltration practices. Additionally, stormwater reuse is an
innovative practice which currently is being used in Florida
but for which little long term performance information exists.
Therefore, due to its complex nature, volume control is much
easier to state as a goal than to implement. However, given
the importance of volume control, research on the design,
operation, and maintenance of BMPs which effectively reduce
runoff volume should be a priority.

By using both
peak dis-
charge control
and stormwa-
ter treatment
as a basis for
design criteria,
programs can
more
effectively
achieve
multiple pro-
gram goals
including
minimizing
channel ero-
sion and
protecting
downstream
habitats and
water

resources.
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for certain
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2f. Exemptions and Waivers

The large number of projects disturbing land or creating a storm-
water discharge implies a need for exempting or waiving require-
ments for certain projects. The exemption or waiver may be from
permitting, from plan review approval, or even from the program's
design criteria or other requirements. Exemptions and waivers
are integral to program implementation, since they reduce needed
program resources. A major issue associated with this concept is
identifying what threshold is reasonable. Too many exemptions
and waivers can seriously undermine program implementation and
effectiveness. Therefore, to overcome potential problems, it is
essential to strike a balance between over and under-regulation.

Cities

All nine city programs have exemptions and waivers for cer-
tain types of projects, with none of them requiring approval for
every type of development or land disturbing activity.

Seven of the nine cities (77%) list single family homes as be-
ing eligible for exemptions or waivers. Typically, this is re-
stricted to homes that are not part of a subdivision. These
exemptions for homes often are limited only to stormwater man-
agement requirements, not erosion and sediment control dur-
ing construction. However, Ft. Collins exempts them from ero-
sion and sediment control but not from stormwater require-
ments. Another common exemption is based on the amount
of disturbed area, with projects below a specified threshold
qualifying for an exemption or waiver. The City of Alexandria
exempts projects less than 2,500 square feet, while Washing-
ton D.C. uses 5,000 square feet as its threshold.

All of the city programs exempt agriculture and forestry projects,
reflecting the urban nature of these jurisdictions and the lack
of agriculture or forestry within their boundaries. Seattle, Wash-
ington specifically exempts State Department of Transporta-
tion projects. Whether this is a common exemption for local
programs is unknown, but it is assumed that state projects
require local permits where state or regional agencies do not
impose erosion, sediment, or stormwater control requirements.

.Counties

All ten county programs include exemptions and waivers for
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certain types of land disturbing activities with no programs re-
quiring approval for all activities.

Nine of the ten counties (90%) provide exemptions or waivers
for agricultural activities. King County (WA) exempts agricul-
tural activities from erosion and sediment control but requires
stormwater management practices such as limiting animal den-
sity and animal access to streams. Forestry activities are ex-
empt or waived in seven of the ten programs (70%). A major
concern with forestry exemptions is that tree cutting often is a
first step in urban development at a particular site. Several
programs address this concern by specifying that forestry op-
erations are eligible for waivers or exemptions only if they are
not being done in conjunction with development activities.

Single family home construction is exempt in six counties
(60%), but with a number of restrictions. A common restric-
tion is that single family home construction is exempt only if it
is not part of a larger plan of development such as a subdivi-
sion. Another common restriction for single family home con-
struction is a limit on the amount of disturbed area before for-
mal approval of either erosion and sediment control or storm-
water management is needed.

One common theme in both city and county program exemp-
tions and waivers is the use of a disturbed area threshold.
Five counties (50%) use a maximum disturbed area below
which approval is not required. In all of these programs, the
disturbed area limitation is very small, generally less than 5,000
square feet. Itis apparent from the small size of the disturbed
area threshold that these programs consider the need for storm-
water management controls at development sites to be vital.
This represents an important fundamental principle of urban
runoff management - managing the cumulative effects of all
land uses within a watershed.

Reqgional Authorities

The responses to this question reflect the differing nature of
the regional authorities. The Urban Drainage and Flood Con-
trol District of Denver, which does not approve development
proposals, lists exemptions and waivers as not being appli-
cable. Instead, within this region, they are appropriate at the
local government level. The Northeastern lllinois Planning
Commission recommends local government programs provide
exemptions and waivers for agriculture and forestry.

One common
theme in both
city and
county pro-
gram
exemptions
and waivers is
the use of a
disturbed area
threshold,
generally less
than 5,000 ft2.
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Florida's water management districts use several different ex-
emptions, at least from the permitting process. The SRWMD
and the SWFWMD provide noticed exemptions for agricul-
tural operations conducted in compliance with a site specific
Conservation Plan which includes certain minimum BMPs. The
SFWMD permits all agricultural activities except those few
using a closed water management system. All of the districts
exempt single family home construction that is not part of a
larger plan of development. They also exempt developments
below a certain size or amount of impervious surface from
stormwater quantity requirements, but not from stormwater
treatment.

States

All eight state programs provide exemptions and waivers for
agricultural activities in their programs. Seven of the eight
states list exemptions or waivers for forestry activities (87%).
Florida exempts agriculture if it is performed in compliance
with a site-specific conservation plan, while forestry opera-
tions are exempt if they are conducted in accordance with the
requirements of the state's Silviculture BMP Manual. The high
proportion of agriculture and forestry exemptions should be
expected since this project focuses on state urban runoff man-
agement programs. As reflected by the reasons for program
implementation and by their program goals, these programs
focus primarily on minimizing the impacts of runoff associated
with land development and urbanization, not agricultural or
forestry activities.

Single family homes are exempt or waived in all eight states,
but with certain restrictions. Florida DEP limits the exemption
to homes that are not part of a larger plan of development,
with subdivisions having a control plan for the entire develop-
ment. Five of the state programs have a disturbed area thresh-
old below which single family homes are exempt. These limi-
tations are variable, with no consistent pattern (Delaware and
Maryland - 5,000 square feet; Pennsylvania - 10,000 square
feet; New Jersey and Washington - one acre for stormwater
management only). Maryland's program exempts single fam-
ily home construction on lots with a minimum size of two acres.

Several state programs also authorize local ordinances to pro-
vide exemptions or waivers different from those specified by
the state. Utility projects are specifically discussed in the Dela-
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ware and South Carolina programs, with Delaware exempting
utility projects less than 5,000 square feet and South Carolina
exempting utilities operating under a certificate of environmen-
tal compatibility.

Overall Statistics

All agencies involved in the day-to-day review and approval
of stormwater management allow exemptions and waivers for
certain activities. General statistics probably are not appro-
priate, since certain exemptions or waivers are not included in
areas where they are not appropriate (i.e., city programs not
mentioning agriculture or forestry). However, there are some
common concepts used with respect to exemptions and waiv-
ers. Most of the jurisdictions (71%) provide exemptions or
waivers for single family homes. But these often have restric-
tions or limitations, such as disturbed area, lot size, or not
being a part of a larger subdivision. Fourteen programs (43%)
specify a minimum area of disturbance before requiring for-
mal approval of stormwater management. Only two programs,
both at the state level, specifically address utility construction.
There is no doubt that utility construction can have a signifi-
cant impact on erosion of lands and delivery of sediment to
receiving waters, and therefore needs to be addressed. How-
ever, it appears that this land disturbing activity often is not
regulated or required to implement erosion and sediment con-
trols.

2g. Practices Favored

Best Management Practices (BMPs) commonly are defined as
control techniques used for a given set of conditions to provide
water quantity and water quality enhancement at a minimum cost.
Therefore, it is not unexpected that the practices favored by the
stormwater management programs vary considerably without any
consistent pattern. Instead, preferred practices reflect local con-
ditions and past experience with their long term performance.

Cities

A slight majority of city programs (56%) indicate a preference
for specific stormwater management practices. The remain-
ing city programs (44%) do not favor any particular practice.

As expected, among the city programs favoring a specific prac-
tice, the preferred BMP(s) is related to the program's location,

Among the
city programs
favoring a
specific
practice, the
preferred
BMP(s) is
related to the
program's
location,
experiences,
and
objectives.
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experiences, and objectives. The Austin (TX) program, which
has long advanced the state-of-the-art in sand filter systems,
favors detention in conjunction with filter basins to treat runoff
and protect its aquifer and surface waters. Olympia's program
establishes a hierarchy of preferred treatment practices in-
cluding constructed wetlands, wet ponds, biofilters, sand fil-
ters, and detention vaults. The District of Columbia program
stresses infiltration practices, but like the program in highly
urbanized Alexandria (VA), approves more sand filter installa-
tion because they take up less space or can be installed un-
derground. The program in Winter Park (FL) stresses the use
of surface water retention to help recharge the ground water
and reduce runoff volume.

Counties

Eight of the ten county programs (80%) favor certain prac-
tices, with six of them preferring infiltration of runoff if site con-
ditions are appropriate. Two programs (25%) prefer the use
of wet or dry detention basins. Other practices favored by
county programs include source controls, biofiltration, con-
structed wetlands, and sand filter systems.

Reqgional Authorities

All five of the regional programs (100%) cite a preference for
certain types of stormwater management practices, namely
detention or retention. The SWFWMD and the SRWMD also
allow the use of detention with filtration and cite Florida's Sil-
viculture BMP Manual for forestry activities. Infiltration of run-
off was not listed as a preference by any of the regional au-
thorities, although the rules of all three Florida WMDs provide
incentives (lower treatment volume) for retention facilities.

States

Five of the eight state programs (62%) specify a preference
for certain stormwater management practices. Additionally,
South Carolina's rules include design criteria for certain prac-
tices. Florida's, Maryland's and Washington's programs pre-
fer infiltration of runoff where site conditions are appropriate.
Extended wet ponds are preferred practices in Delaware and
New Jersey, and in Florida if site conditions are inappropriate
for infiltration. The programs in Delaware and Florida also
promote the use of swales and filters, along with constructed
wetlands.
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Overall Statistics

Specific urban runoff control practices are cited in 23 of the
jurisdictions (71%). In 13 programs (56%), infiltration of run-
off is the preferred first option in controlling urban runoff if site
conditions are appropriate. Detention practices, either wet or
dry, are a preferred practice in 13 programs (56%). Other
specific practices such as biofiltration, constructed wetlands,
and filters also are listed by some programs. It is important to
note that many programs list a hierarchy of preferred prac-
tices depending on the specific conditions found at a develop-
ment site. This hierarchy typically is related to site conditions
such as soil type and water table elevation, rainfall character-
istics, vegetation growing season, and experience by the pro-
gram in the successful long term operation and maintenance
of certain practices.

2h. Design Assistance and Guidance Availability

The design of stormwater management practices, especially those
used to treat urban runoff, is a relatively new field which is evolv-
ing rapidly. Sand filtration systems and constructed wetlands are
but two examples of relatively new BMPs which are still undergo-
ing testing to optimize their treatment effectiveness. Much work
remains to be done to maximize BMP water quality benefits, even
on designing wet detention systems, probably the most common
practice used throughout the country . Many practitioners with
responsibility for designing practices do not have access to the
numerous research reports on BMP design and performance, have
the time to study this highly technical information, or have a lot of
experience in this field.

To reduce the burden on the regulated public, and to minimize the
time needed for plan approval and permit issuance, 91% (29) of
the urban runoff control programs are providing guidance and tech-
nical assistance to practitioners. Often design criteria and guid-
ance is specified within a program's regulations, especially when
the program first begins. Ten of the 29 programs (34%) providing
guidance currently do so only within their regulations. Later, as
the program evolves and obtains resources, more detailed BMP
handbooks often are developed and published. Twenty of the
programs providing guidance (69%) have either published BMP
handbooks, or are using one prepared by a regional or state pro-
gram. Finally, many programs conduct workshops or seminars,
often in association with professional associations, to help edu-

It is important
to note that
many
programs list
a hierarchy of
preferred
practices de-
pending on
the specific
conditions
found at a
development
site.
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cate the regulated community about designing, constructing, main-
taining, and operating effective stormwater management practices.

With respect to the individual programs reviewed for this project,
the following summary is provided on their use of BMP guide-
lines:

B Eight of the city programs provide guidance with half of them
doing it within their regulations and the other half using BMP
manuals. Of those using manuals, all of the city programs
have published a manual except Winter Park (FL) which uses
the Florida DEP BMP manual.

B All ten county programs provide guidance on designing prac-
tices with only four of them relying upon their regulations. Of
the six programs using manuals, the three programs in the
Puget Sound region use the manual developed for their area
by the state.

All five regional programs use manuals to provide guidance
on designing practices. The SWFWMD relies upon its Basis
of Review Handbook, publishes explanatory technical memo-
randa, and uses the Florida DEP manual.

B Among the state programs, only Pennsylvania and Virginia do
not provide guidance on the design of practices.
Pennsylvania's program defers to specifics within voluntary
local watershed plans while Virginia is still developing its storm-
water program requirements, especially for treating urban run-
off. The other four state programs have published BMP hand-
books to assist practitioners and the regulated public.

2i. Management and Source Control Practices

Urban runoff management practices can be broadly categorized
into two groups or tool boxes: structural controls and nonstruc-
tural controls. Structural controls, such as retention, detention,
or filters, are used to help mitigate the adverse water quantity and
quality impacts associated with urban runoff. Nonstructural con-
trols, such as minimizing impervious area, routing runoff to pervi-
ous areas, or public education, are used to prevent or reduce the
urban runoff pollutants. Source controls, which reduce pollutants
at their source of potential introduction into urban runoff, are a
major category of nonstructural controls. Source controls include
covering of material handling areas where pollutants may wash
off into receiving systems. They can also include personal ac-
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tions related to lawn fertilization. Source controls are actions,
generally inexpensive and common sense, which can provide sig-
nificant water quality benefits by their implementation.

2i(1). Are source controls encouraged

As seen below, the vast majority of programs (27) encourage
the use of source controls. There is increasing recognition
that treatment of runoff, using today's practices, can only be
effective to a certain extent. Source controls are seen as an
essential component of successful stormwater management
programs. They can be incorporated in new developments as
part of the site planning process to help protect important site
features such as natural depressional areas, wetlands, or steep
slopes, or used to minimize the increase in urban runoff peak
discharge rate, volume, and pollutant loading. Equally impor-
tant, source controls represent a cost-effective way to reduce
runoff pollutants from already developed land uses, especially
in highly urbanized areas where land is either too expensive
or simply unavailable for traditional BMPs. Additionally, when
implemented at businesses, source controls can not only re-
duce urban runoff pollution but also reduce costs and improve
profits by reducing the use of certain materials or by increas-
ing their reuse and recycling. Even homeowners can save
money, time, and labor by using source controls such as natu-
ral landscaping which needs little or no fertilizers, pesticides,
or water.

Percentage of Programs Encouraging Source Controls

Regional Authorities

Overall

60 65 70 /5 80 85 90 95 100

Source
controls can
not only
reduce urban
runoff
pollution, but
also reduce
costs and
improve prof-
its by reducing
the use of cer-
tain materials
or by
Increasing
their reuse and
recycling.
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2i(2). Land uses for which source controls are intended

Cities

Source controls are encouraged for all land uses in seven of
the programs (77%), perhaps reflecting the knowledge that
these nonstructural controls can reduce runoff pollutants from
already developed areas where structural BMPs are not fea-
sible. Some of the city programs encourage or require source
controls on specific land uses such as commercial and indus-
trial, automotive, those discharging to natural areas (wetlands),
and multi-family dwellings. Single family homeowners educa-
tion is not stressed in only two of the programs.

Counties

Seven county programs (70%) encourage source controls on
all land uses. Source controls at construction sites is speci-
fied by two of the programs, while individual programs focus
on getting specific land uses such as urban, agricultural, in-
dustries, and businesses to use source controls.

Regional Authorities

Each of the four regional authorities emphasizing source con-
trols target different land uses. The Northeastern lllinois Plan-
ning Commission stresses source control in existing devel-
oped areas. The Southwest Florida WMD emphasizes agri-
culture, while the Suwannee River WMD targets industrial and
commercial sites. The Denver Urban Drainage and Flood Con-
trol District encourages all land uses to use source controls.

States

Of the six state programs which emphasize source controls,
four (66%) encourage them on all land uses. South Carolina's
program targets truck stops, industrial sites, large commercial
sites, and multi-family units. Pennsylvania's stresses agricul-
tural activities in their source control efforts.

Overall Statistics

Nineteen of the programs (59%) encourage source controls
on all land use activities. Industrial or commercial activities
are targeted for the use of source controls by 21% of the pro-
grams, while only three programs encourage their use on ag-
riculture.
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2i(3). Favored source control practices

Cities

The types of source controls favored by city runoff programs
is as varied as the programs, their land uses, and the types of
problems they face. The favored practices include:

capture and recycling of oils, lubricants, fuels, antifreeze
integrated pest management, chemical storage, home own-
ers education, household waste

education

enforcement

pollution prevention, wetlands and habitat protection and
restoration

source control through maintenance agreements with other
city agencies

covering vehicle maintenance areas, berms around bar-
rels, disposal of waste

recycling, street sweeping

surface water management

Counties

County programs encourage the use of the following source
controls:

3-22

limit impervious areas, protection of stream buffers, source
control

as contained in the Puget Sound Manual for specific in-
dustries and businesses (2 responses)

erosion control, housekeeping, less toxic products
chemical use, roof for storage/work areas, maintenance of
facilities

education for fertilizer/pesticide use, disposal of waste, pro-
tection of riparian areas

material handling, covering, proper plumbing

material protection and storage, spill prevention, pesticide
and fertilizer control

identified as part of NPDES program through stormwater
pollution prevention planning

erosion control, water quality practices, wetland ponds,
swales

The types of
source con-
trols favored
by the urban
runoff control
programs are
as varied as
the programs,
their land
uses, and the
types of
problems they
face.
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Reqgional Authorities

The four regional programs encourage the use of the follow-
ing source controls:

B littoral zones must be vegetated

B the Soil Conservation Service BMPs for irrigation manage-
ment, nutrient and pesticide management

B no discharge of industrial waste, containment plan

B minimize directly connected impervious areas, good house-
keeping

States
Source controls promoted by the five state programs include:

B hazardous waste collection, fertilizer and pest controls,
minimize impervious areas

B agriculture conservation plans, tilling practices, animal
waste management

B covering potential sources, sequencing, trash handling

B minimize impervious surfaces, curbing, wetland impacts

B as detailed in design manual for specific industries and
businesses (State of Washington)

2i(4). Is detailed guidance available regarding source con-
trols?

As seen from the above listing of preferred practices, there is
a wide disparity among programs as to what constitutes source
control, and which source control activities should be stressed.
However, what is important is that benefits of source controls
is widely acknowledged and that they are encouraged by most
of the programs. Equally important, 72% of the programs
provide guidance on the use and implementation of source
controls. Since source controls are a relatively new concept
in urban runoff management programs and they are unfamil-
iar to many people and businesses, providing guidance is es-
sential to their successful use. Additionally, since source con-
trols can help individuals reduce "Pointless Personal Pollu-
tion" by modifying their daily activities they are really best imple-
mented voluntarily, not by mandating compliance, especially
without clear guidance and long term public education pro-
grams.
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Percentage of Jurisdictions having
Guidance Available

| overall

gional Authorities

Counties

Cities

| | | | | | | | [
48% 53% 58% 63% 68% 73% 78% 83% 88% 93%

3. Erosion and Sediment Control

3a. Rationale or Philosophy of the Erosion and Sediment
Control Program

Cities

"Prevention”, of erosion and the transport of sediment, sedi-
mentation, or water quality impacts, is the rationale for the
program in four cities (44%). Minimizing erosion is the phi-
losophy of three programs (33%). The intent of both of these
philosophies is to reduce adverse impacts resulting from land
disturbing activities. First by preventing soil movement (ero-
sion control) and then by minimizing soil movement (sediment
control). This dual approach is the most effective way to achieve
the desired goals of protecting the environment and the public
safety.

Counties

Four basic philosophies are reflected by county programs. Pre-
vention of either erosion or sedimentation is stressed by three
programs (30%), while the goal of another three is to protect
receiving waters or downstream properties. Two programs
(20%) stress minimization of erosion, while two other programs
strive to reduce sedimentation. Protecting and maintaining pub-
lic health, safety, and general welfare is the general goal of
most programs. This is not unexpected since this is one of the
principal roles of government programs.

In general, the
majority of
programs are
directed
towards first
preventing
erosion and
then
minimizing
sedimentation,
with treatment
being a final
mechanism at
reducing the
impacts from
land disturb-
ing activities.
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It is much
harder to treat
the adverse
Impacts of site
erosion than it
IS to prevent
erosion in the
first place.

Reqgional Authorities

The rationale of regional programs includes prevention (two
programs), protection (one program), and minimization (one
program). The goal of the Northeastern lllinois Planning Com-
mission program is to provide technical assistance to local
governments and the development community on effective
regulations, programs, and practices to minimize impacts. This
reflects their primary purpose as an advisory and technical
assistance agency rather than an implementation agency. In-
terestingly, the SFWMD only considers erosion and sediment
control as a compliance component of its stormwater permit-
ting program. This may reflect the area's conditions (very flat,
sandy soils) and the agency's origins as a drainage entity, not
a water quality agency.

States

Four state programs (50%) stress minimization of soil loss or
impacts as a program goal. Controlling erosion and then pre-
venting sedimentation is the primary philosophy of the other

four programs.

Overall Statistics

Prevention is the basic philosophy of 13 programs (41%), while
ten programs emphasize minimization (31%). Protection of
downstream waters or properties is the rationale for four pro-
grams (12%), and two programs stress reduction of impacts.
In general, the majority of programs are directed towards first
preventing erosion and then minimizing sedimentation, with
treatment being a final mechanism to reduce the impacts from
land disturbing activities. This is an important philosophical
distinction. It is much harder to treat the adverse impacts of
site erosion than it is to prevent erosion in the first place.

3b. Erosion and Sediment Control Performance Standards

Prevention, minimization, protection, and reduction are all ex-
cellent goals for an erosion and sediment control program.
However, to be implemented and achieved, the goals should
be translated into a specific performance standard. Surpris-
ingly, only ten programs (31%) have adopted a specific per-
formance standard. These are summarized below:
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Ft. Collins - Erosion rate during construction must
not exceed 115% of the historic rate,
while post-development rate must not
exceed the historic rate.

Limit off-site sedimentation to pre-de-
velopment amounts.

Uses the state standard of retain sedi-
ment on-site, or not exceed 29 NTU
above background.

Retain sediment on-site with dis-
charges < 5 NTU. (National Turbidity
Units)

No visible/measurable (< 1 cf) off-site
erosion or visible silty runoff.

Retain sediment on-site, or not exceed
29 NTU above background.

80% removal, or 0.5 mg/L settleable
solids concentration at peak of 10-yr,
24-hr design storm, whichever is less.

Orlando -

Winter Park -

King County -

Washington County -

SFWMD, SWFWMD -
SRWMD, FLA DEP
South Carolina -

BMP Design Criteria, Guidance, and Preferred Practices

To assure that the program's goals or performance standards
are met, specific design criteria should be developed for each
management practice. Additionally, to assist practitioners prop-
erly design, construct, and maintain the management prac-
tices, guidance should be provided. Generally, this guidance
is provided in a design manual or handbook. Erosion and
sediment control programs have been implemented around
the county since the early 1970s. Over 20 states have pro-
grams and most of these have developed and published ero-
sion and sediment control handbooks. Many of these hand-
books have been developed in cooperation with the Natural
Resources Conservation Service (formerly the SCS). Addi-
tionally, many state handbooks have used information from
those of other states, with the Virginia and Maryland manuals
being used as a start for many others. Consequently, the types
of practices used to prevent erosion and to minimize sedi-
mentation around the country do not vary greatly. However,
the practices which are favored in specific locations and the
sizing of certain practices such as sediment basins and traps
do change depending on local factors such as rainfall, soil
types, and slopes.

The types of
practices used
to prevent
erosion and to
minimize
sedimentation
around the
country do not
vary greatly.

The practices
which are
favored in
specific loca-
tions and the
sizing of cer-
tain practices
such as sedi-
ment basins
and traps do
change
depending on
local factors
such as
rainfall, soil
types, and
slopes.
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Design volume
for sediment
basins is
determined by
either a design
storm
approach or
by a specific
volume of
runoff from
the contribut-
Ing area.

BMP Design Criteria and Guidance

With the exception of Maricopa County, which does not have
an erosion and sediment control program, all of the programs
use a design manual or handbook in which design criteria are
specified for specific management practices. Of the nine city
programs, all but Alexandria and Winter Park, which use their
state's manual, have published their own guidance. Only two
county programs have developed their own manuals, with four
programs in Washington relying on the Puget Sound Manual,
and the others using the manuals of their state programs.
The three Florida water management districts use the Florida
DEP manual while both the Northeastern Illinois Planning Com-
mission and the Denver Flood Control District use their own
guidance manuals. All nine state programs have published
design handbooks or manuals.

Preferred Practices and Sediment Basin Design

The erosion and sediment control handbooks of all of the pro-
grams contain essentially the same practices. However, cer-
tain practices are used more frequently. The table below lists
the nine most preferred practices by program level.

Interestingly, seasonal limits on the amount of disturbed area
are used only in Washington state, although many other loca-
tions have seasonal variations in rainfall including a distinct
dry and wet season.

Sediment basins and traps are included in every erosion and
sediment control manual. Sediment traps typically are used
for small drainage areas, usually less than five acres. Sedi-
ment basins, which often become part of the permanent storm-
water management system, generally are used when the con-
tributing drainage area is over five acres. Their design vol-
ume varies greatly around the country again reflecting differ-
ences in rainfall patterns. The design volume is specified in
one of two ways. Either by a design storm (12 programs) or by
a specific volume of runoff from the contributing area (18 pro-
grams). Of those programs using a design storm, ten specify
that sediment basins must hold the 10-year, 24-hour storm,
while two programs use the 2-year storm. Bellevue's program
requires a basin to capture the runoff from a 10-year if the site
is less than five acres or located more than one quarter mile
from a water body or wetland. Basins on sites larger than five
acres or less than one quarter mile away must capture the
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runoff from a 2-year storm. Sediment basins constructed in
the other 18 jurisdictions must be sized to hold a specified
volume, generally either 1800 cf/acre of drainage area (8 pro-
grams) or 3600 cf /acre (7 programs). Only five programs use
a different design volume for sediment traps than for sediment
basins. Four of these use the Puget Sound Stormwater Man-
agement Manual which specifies a 2-yr design storm for traps
as opposed to a 10-yr design storm for basins.

Most Preferred Practices Table

BMP CITY COUNTY REGIONAL STATE ALL
Stage clearing 2 4 3 5 14
Seasonal disturbed 2 4 0 1 7
area limits

Gravel construction 8 6 4 7 25
entrance

Silt Fence 10 9 5 8 32
Straw bale 4 7 0 1 12
Temp/permanent 9 9 5 8 31
vegetation

Inlet protection 6 3 3 2 14
Slope protection 5 3 3 3 14
Diversions 2 1 0 3 6

Exemptions and Waivers for Erosion and Sediment
Control

Cities

Four programs (44%) specifically exempt agricultural activi-
ties, while forestry is exempt in three (33%). Single family
home construction is exempt in three programs (33%), but
usually with limitations such as following a standardized small
parcel plan or only if the house is not part of a subdivision.
Three programs exempt projects disturbing less than a speci-
fied amount of area. This threshold varies from 2,500 square
feet in Alexandria to as little as 50 square feet in the District of
Columbia, which also uses a monetary threshold of less than
$2,500. Two programs (Austin and Seattle) specifically ex-
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Agriculture,
forestry, single
family homes,
and minimum
disturbed area
limitations are
the most
common form
of exemptions
and waivers
for erosion
and sediment
control.

empt state projects, while there are no exemptions in either
Bellevue or Winter Park.

Counties

Agriculture is exempt in eight programs (80%), while forestry
is exempt in three (33%). Single family home construction is
exempted by only two programs (20%). Four programs (40%)
do not require erosion and sediment control approval on
projects disturbing less than a specified area. Projects dis-
turbing under 5,000 square feet are exempt in three programs,
while Clark County exempts only projects with under 2,000
square feet of disturbance.

Only the program in Washington County (OR) has no exemp-
tions for erosion and sediment control.

Reaqional Authorities

Three regional programs (60%) exempt both agriculture and
forestry activities. However, the SRWMD and the SWFWMD
require compliance with an approved Conservation Plan for
farming, and with the state's Silvicultural BMP Manual for for-
estry. These two Florida water management districts also ex-
empt single family homes which are not part of a subdivision.
Two programs (40%) exempt projects disturbing less than a
specified area ( 5,00 square feet for the Northeastern lllinois
Planning Commission, and 5 acres for the Urban Drainage
and Flood Control District of Denver). The South Florida Water
Management District does not exempt any projects, but they
consider erosion and sediment control as a minor compliance
activity associated with their stormwater program.

States

Agriculture is specifically exempted in all eight state programs
(100%), although Florida's program requires the farm to imple-
ment the BMPs contained in an approved Conservation Plan.
Six programs (75%) exempt forestry, with Florida requiring com-
pliance with the state's Silviculture BMP Manual. The construc-
tion of single family homes, especially those which are not
part of a subdivision, is exempt in three programs (38%). Five
programs (62%) exempt projects from erosion and sediment
control if they disturb less than a specified area which ranges
from 5,000 square feet (Delaware, Maryland, New Jersey), to
10,000 sf (Virginia), to the NPDES threshold of five acres
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(Pennsylvania).

Overall Statistics

Agriculture is exemptin 23 programs (72%), reflecting the em-
phasis on controlling urban runoff in most of the programs re-
viewed. Forestry is exempt in 15 programs (46%). Nine pro-
grams (28%) exempt the construction of single family homes,
while 13 programs (41%) have a disturbed area limit before
erosion and sediment control is required. Only four programs
(12%) do not have any exemptions for erosion and sediment
control.

4. Program Authority and Implementation Structure

4a. Program Implementation Structure

This question reexamines why the program exists. Was it cre-
ated in response to regional or local issues, or because of man-
dates imposed by a higher level of government? It also examines
institutional relationships among various levels of government in-
volved in program implementation. Unless carefully coordinated
and integrated, a program can be adversely impacted by overlap-
ping authorities, such as federal, state, regional, and local re-
quirements. Obviously, the more levels of authority, the greater
the potential for conflicting requirements, making it more difficult
to meet all requirements. Additionally, this can create duplicative
permitting and other program requirements. Since resources for
stormwater management programs are scarce, duplication needs
to be avoided to maximize benefits. Where multiple levels of au-
thority are involved in program implementation, special care must
be taken to coordinate and assure the involved entities have com-
plimentary roles.

Program flexibility is another important component which can be
adversely impacted by increased levels of program authority. Gen-
erally, the fewer entities involved in program implementation, the
greater flexibility a program has in daily implementation and long
term evolution. Urban runoff management presents many unique,
site specific challenges that are best met if a program has flexibil-
ity and uses creativity.

Cities

Within the city programs, the federal NPDES program is imple-
mented by the states except in Florida. Excluding the federal

Unless
carefully coor-
dinated and
integrated, a
program can
be adversely
iImpacted by
overlapping
authorities.
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long term
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NPDES program, only two city programs (22%) implement their
program using only local requirements (Austin, Ft. Collins).
The programs in five cities (55%) involve compliance with two
levels of requirements, with only two of these programs imple-
menting all requirements at the local level. The other three
programs involve at least two level of government, the city
and either the state or a regional entity. In Alexandria, three
levels of program requirements are imposed (state, regional,
local), but implementation is by the city alone. Olympia's pro-
gram includes requirements imposed by five levels of author-
ity (state - regional, state - local, regional - regional, regional -
local, and local - local), but program implementation is done
by Olympia and by the Puget Sound Water Quality Authority.
On average, practitioners within cities must implement storm-
water requirements imposed by 3.2 levels of authority, with an
average of two authorities involved in program implementa-
tion.

Counties

The federal NPDES program requirements are implemented
by the states in all ten counties. Excluding NPDES, only the
Clark County program (10%) is implemented only with local
requirements. Seven programs (70%) involve complying with
two levels of requirements, usually state and local. However,
these requirements are implemented by the county programs.
King County's program (10%) includes requirements imposed
by three levels of authority, but implementation is performed
at the county level. On average, practitioners within the coun-
ties must implement urban runoff requirements imposed by
3.1 levels of authority. However, program implementation in-
volves only one entity, the county.

Reqgional Authorities

In two of the regional authority jurisdictions the federal NP-
DES program is implemented by the state, while in the three
Florida WMDs it is implemented by EPA. Excluding NPDES,
the NEIPC program (20%) involves implementation of regional
criteria by local governments. The SRWMD program (20%)
implements state and regional criteria at the regional level,
reflecting the rural nature of the governments within its ser-
vice area. The Denver regional program involves regional
and local requirements and implementation, although the Dis-
trict directly regulates relatively few activities. Both the SFWMD
and the SWFWMD programs involve four levels of program
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requirements which are implemented either by the District or
by a local government which has been delegated permitting
responsibility, typically for smaller projects. On average, prac-
titioners within these regional programs must implement ur-
ban runoff requirements imposed by 3.8 levels of authority.
However, program implementation typically involves only one
or two entities, the regional authority and/or a local govern-
ment.

States

At the state level, most stormwater management programs al-
low implementation by various levels of authority depending
on the states legal institutional framework. Nearly all state
programs allow delegation of permitting to local governments.
This allows urban runoff control approval to be integrated with
the local land use approval process. It also allows the state
program to focus on statewide issues such as BMP research,
refinement of BMP design criteria, implementation of monitor-
ing programs to assess program effectiveness, targeted wa-
tershed programs, and education and training.

The federal NPDES program is implemented by the states,
except in Florida. South Carolina's program involves imple-
mentation of state requirements by the state or by a delegated
local program. Programs in Delaware, Maryland, and Wash-
ington impose state and local requirements, with implementa-
tion done by the state and by delegated local programs. Two
state programs (Florida and Pennsylvania) include state,
regional, and local requirements, with implementation involv-
ing a mixture of state, regional, and local authorities, depend-
ing on the location, and sometimes on the type of project. New
Jersey's program imposes state requirements which are imple-
mented by either a state, regional, or local authority. It also
includes regional requirements which are implemented by re-
gional entities. Additionally, local governments may impose
their own local requirements.

On average, practitioners within state programs must imple-
ment urban runoff requirements imposed by 4.4 levels of au-
thority. Program implementation may involve two to four lev-
els of authority. Obviously, coordination and integration of
program requirements is essential when states implement
stormwater programs.

Nearly all state
programs
allow
delegation of
permitting to
local govern-
ment. This
allows urban
runoff control
approval to be
integrated
with the local
land use
approval
process.
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individual
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Overall Statistics

Only five programs (16%) involve requirements for urban run-
off control that are established and implemented by a single
level of authority. Requirements in fifteen programs (47%)
are set by two levels of authority, but plan approval is per-
formed by one entity in all but two programs. Three levels of
urban runoff requirements are imposed on practitioners within
four programs (13%), with implementation involving three en-
tities in two of the programs. Two programs (6%) involve four
levels of requirements, with plan approvals needed from two
entities. Five different levels of requirements are imposed in
two programs, with implementation involving either two or three
entities. Overall, urban runoff control programs involve the
imposition of requirements from an average of 3.4 levels of
authority. Fortunately, implementation of these multiple re-
qguirements is performed by a single entity in 20 programs (63%)
and by two entities in eight programs.

4b. Project Permitting Procedures and Applicability

The procedures used by a program to review and approve devel-
opment proposals and their corresponding erosion, sediment, and
stormwater management plans are extremely important in deter-
mining a program's comprehensiveness and effectiveness. There
are several mechanisms that can be used to assure that program
requirements are met. In some programs, the review and approval
of urban runoff control plans are part of the overall development
review process, with no specific erosion/sediment or stormwater
management permit issued. In other programs, an erosion/sedi-
ment control and/or stormwater management permit must be is-
sued before other approvals, such as a grading or building per-
mit, are issued. The submittal requirements also can vary greatly.
Some programs require detailed site plans showing the location
of all BMPs, grade changes, buildings, etc., along with the sub-
mittal of detailed engineering drawings, specifications, and cal-
culations. Other programs may require only some of this informa-
tion, or as little as a general site plan.

Urban runoff control programs use a variety of "permits". Typi-
cally, these can be classified into three major types - noticed ex-
emptions, general permits, and individual permits. Often noticed
exemptions and general permits are equivalent, just different no-
menclature.

Noticed exemptions usually are used for the approval of small,
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relatively benign activities such as the addition of a small amount
of impervious surface, forestry activities conducted in accordance
with a BMP manual, or the construction of a single family house.
Noticed exemptions typically require the program authority to be
notified a specified number of days before an activity begins. Com-
pliance with certain minimum standards and the use of certain
BMPs is often a condition of using the noticed exemption. Gener-
ally, projects approved via noticed exemptions are not reviewed
by the program's staff. Inspections usually are the responsibility
of the site engineer or contractor.

Many programs, including the NPDES stormwater program, use
general permits. Often these are allowed for projects which are
under a specified threshold, such as project size, disturbing less
than a certain amount of area, or constructing less than a certain
amount of impervious surface area. General permits almost al-
ways require the use of specified BMPs, the preparation of site
plans with BMP locations and sequencing shown, and adherence
to other program requirements such as inspection frequency, de-
sign criteria, or design storms. Typically, general permits place
the responsibility for complying with the program'’s requirements
on the individual being regulated, especially their engineer. Of-
ten an engineering certification that the plan meets the general
permit's requirements is required, along with an as-built certifica-
tion when the project is completed. Failure to comply with the
general permit's criteria leads to enforcement action, and some-
times the need to obtain an individual permit. The submittal re-
quirements for general permits, and the review of these materi-
als, varies greatly depending on a program's staff resources. In-
spections usually are the responsibility of the site engineer or
contract. However, many programs conduct inspections on
projects that have received general permits.

Individual permits are used by most programs as part of their imple-
mentation procedures. In some programs, all projects receive an
individual permit. In most programs, individual permits are used
on projects which are either large, highly impervious, close to water
bodies, or with difficult site conditions which increase the poten-
tial for off-site damage. Nearly all programs using individual per-
mits require the submittal of detailed site plans, construction plans,
engineering drawings, standards and specifications, calculations,
and any other information needed to evaluate the project's urban
runoff controls. This information undergoes a formal review and
evaluation by the permitting authority to ensure that proper site
planning, erosion and sediment control, and stormwater manage-
ment is accomplished. Individual permits often include very spe-

In most
programs,
individual per-
mits are used
on projects
which are
either large,
highly impervi-
ous, close to
water bodies,
or with
difficult site
conditions
which increase
the potential
for off-site
damage.
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programs have
limited staff,
more than one
mechanism
often is used

to approve
urban runoff
control plans.

cific BMP construction sequencing, inspection requirements, and
requirements for the program authority to be advised of any site
problems. Projects receiving individual permits often are a prior-
ity for inspections by the program's staff.

Since most programs have limited staff resources, and because
of the wide variety of institutional frameworks, more than one
mechanism often is used to approve urban runoff control plans.
Many programs use a combination of noticed exemptions or gen-
eral permits along with individual permits. Projects with a greater
potential for off-site damage receive greater scrutiny. The type
of procedure used also may reflect the degree of emphasis that
is given to erosion/sediment control or stormwater management.

Cities

Eight of the city programs (88%) use their development ap-
proval process to review and approval urban runoff control
plans. Only Bellevue and Orlando (22%) issue an individual
permit specifically for the erosion, sediment, and stormwater
management plan.

Counties

The development review process is used in five county pro-
grams (50%) for the approval of urban runoff controls, with
Somerset County SWCD issuing a separate erosion and sedi-
ment control permit. The other five programs (50%) use indi-
vidual permits. Four of these programs issue separate per-
mits for erosion/sediment control and for stormwater manage-
ment. Maricopa County does not regulate erosion and sedi-
ment control program, relying on the state NPDES program.

Reqgional Authorities

The three Florida water management districts (60%) use a
combination of permits (noticed exemption, general permit, in-
dividual permit), depending on project size. The permit in-
cludes erosion, sediment, and stormwater management re-
guirements, along with wetlands protection. The local govern-
ments within the NEIPC area use a variety of mechanisms to
approve urban runoff control plans. Local governments within
the Denver Urban Flood Control District also use several
mechanisms to approve stormwater management control plans,
when required. Erosion control is regulated by the State NP-
DES program, while the District does review certain large scale
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flood control projects.
States

Four of the state programs (50%) use general and individual
permits for both erosion/sediment control and stormwater man-
agement. Two programs (25%) use individual permits that
cover erosion, sediment, and stormwater control, with Florida
also using general permits for most projects. The Pennsylva-
nia NPDES program uses general and individual permits for
erosion/sediment control, with stormwater regulated only by
some local governments. Erosion and sediment control plans
are certified in the New Jersey program, which uses its Coastal
Area Facilities Review Act for stormwater management.

Overall Statistics

The development review process is used by 13 programs
(41%), all local governments, to approve urban runoff control
plans. One state program also uses this process for erosion
and sediment control. Separate erosion/sediment control and
stormwater management permits are issued by nine programs
(28%), with general permits used in four of these for erosion
and sediment control approval. Seven programs (22%) com-
bine erosion, sediment, and stormwater control into one per-
mit, with general and individual permits used in four of these
programs.

4c. Comprehensive Review of Projects

Percentage of Jurisdictions Conducting a
Comprehensive Review of Projects

L Overall

States

nal Authgrities

Countieg

68 72 76 80 84 88 92 96 100
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The previous question (4b) considered the process by which ur-
ban runoff control plans were approved. Asecond important com-
ponent of the approval process is whether the information sub-
mitted gets reviewed and to what extent. This is especially true
when an individual permit is required.

4d. Are Plan Review Checklists Used?

Plan review checklists provide a third important component of the
approval process. With a checklist, it is often easier for an indi-
vidual to know explicitly what must be submitted. This is much
easier than trying to interpret regulations or a manual of criteria
or practices. Checklists can help the consultants and developers
be sure that all necessary information is submitted the first time,
preventing unnecessary delays in the review process. They can
help the plan review staff perform a quick review of the submittal
package to be sure that all required information is included. Check-
lists also facilitate project review by local or regional jurisdictions
which are implementing federal or state requirements and design
criteria.

Cities

Four city programs (50%) do not use a checklist. Of the other
four programs, three use a checklist for erosion/sediment con-
trol and for stormwater management, one uses one only for
erosion and sediment control, and one program only uses a
checklist for stormwater management. In one city not using a
checklist, the plan review items are contained in the local de-
sign manual. In another program, they are listed in the rule.

Counties

Six county programs (60%) use a checklist for erosion/sedi-
ment control and stormwater management. One program (10%)
only uses a checkilist for stormwater management. Three coun-
ties (30%) do not use checkilists to assist in plan approval sub-
mittals.

Reqgional Authorities

The Northeastern lllinois Planning Commission is not involved
in the actual review or approval of individual projects. It rec-
ommends checklists but their use varies among local jurisdic-
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tions. Four regional authorities (80%) use a plan review check-
list for stormwater management. Only two regional programs
(40%) have a checklist for erosion and sediment control.

States

Six state programs (75%) use a checklist for approving both
erosion/sediment control and stormwater management plans.
Pennsylvania uses a checklist for erosion and sediment con-
trol, but use of one for stormwater varies with local govern-
ments. Washington is the only state program (12%) that does
not use plan review checklists.

Overall Statistics

A checklist is used for erosion/sediment control and stormwa-
ter management in 17 programs (55%). Four programs (13%)
only use one for stormwater, while a checklist is used only for
erosion and sediment control in two programs (6%). Eight
programs (26%) do not use checklists to facilitate review and
approvals.

4e. Are the Erosion and Sediment Control and Stormwater
Management Approvals Required Before OtherApprovals?

A key tenet of successful urban runoff control programs is their
linkage to other land development programs, especially at the
local level. Except for the Washington state program, all pro-
grams (97%) require approval of urban runoff controls before other
permits are issued or before land clearing begins. Urban runoff
plans must be approved in 29 programs (91%) before other de-
velopment approvals, such as grading or building permits.
Florida's program encourages local governments to not issue
building or clearing permits until a stormwater permit is issued.
The types of approvals that are necessary after approval of either
erosion and sediment control and stormwater management are
listed in the following breakdown of jurisdictions.
Cities

Building permits can't be issued in eight cities (88%) before
approval of the erosion and sediment control or stormwater
management plans. Six cities (66%) require urban runoff con-
trols to be approved before issuing grading permits, while five
programs (55%) issue both building and grading permits af-
terwards. Only Winter Park (11%) coordinates zoning approv-
als to approval of the urban runoff control plan.

A key tenet of
successful
urban runoff
control
programs is
their linkage to
other land
development
programs,
especially at
the local level.
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Urban runoff
control plans
must be
approved in 29
programs
(91%) before
other
development
approvals,
such as
grading or
building
permits.

Counties

Issuance of building and/or grading permits is contingent on
approval of urban runoff control in nine programs (90%). Sno-
homish County requires approval prior to the initiation of con-
struction. Other approval processes contingent on approval of
urban runoff controls include site and subdivision approval,
zoning approval, clearing, concept plan approval, and pre-
liminary approval process. To see which approvals are coor-
dinated with urban runoff controls, see the individual program
summaries.

Reqgional Authorities

Two regional programs (40%) require erosion and sediment
control and stormwater management approval prior to obtain-
ing building or grading permits. All of the Florida WMDs re-
quire approval prior to the initiation of construction. They also
encourage local governments to not issue building, clearing,
or grading permits until the stormwater permitis issued. Within
the area served by the Denver UFCD and the NEIPC, approval
depends on the local government.

States

Six programs (75%) require erosion/sediment control and
stormwater management approvals be obtained prior to the
issuance of local building permits. Grading permits are also
subject to this limitation in five states (63%). Pennsylvania's
program (12%) also ties zoning approval to erosion and sedi-
ment control approval. Florida's program requires approval
before land clearing begins, while the State of Washington
does not have a required approval process at the state level.
Six states (75%) listed two or more approvals that are contin-
gent on the issuance of the erosion and sediment control and
stormwater management approval.

Overall Statistics

The overall statistics are shown on the bar graph on the fol-
lowing page.

5. Inspection Procedures

The approval of urban runoff control plans is only an initial pro-
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gram component of assuring effective implementation of erosion,
sediment, and runoff controls. Inspection is the most important
component to assure proper construction, operation, and mainte-
nance of controls, both temporary and permanent. Inspections
must be conducted on-site, by qualified individuals, who under-
stand the intricacies of properly locating, constructing, maintain-
ing, and operating the many different BMPs used to control ero-
sion, sedimentation, and runoff. Successfully implementing the
approved control plan in the field is very difficult, especially for
erosion and sediment control because of changing site condi-
tions. Proper field implementation requires special technical ex-
pertise, and a significant commitment of time and resources by
both the contractor/developer and the regulatory entity. While
the permittee often will be responsible for periodic inspections,
the program authority also must conduct periodic inspections. The
program must commit adequate staff resources to ensure a vis-
ible site presence. This represents a statement to the construc-
tion industry, by the jurisdiction, of the need to implement the re-
quired practices and ensure that they are properly maintained
throughout the life of the project.

5a. Are Inspections Required During Construction?

This is a basic policy decision where the jurisdiction either does
or does not commit to a structured overview of the construction,
maintenance, and operation of erosion, sediment, and stormwa-
ter controls.

The program
must commit
adequate staff
resources to
ensure a
visible site
presence. This
represents a
statement to
the
construction
industry, by
the
jurisdiction, of
the need to
implement the
required
practices and
ensure that
they are
properly
maintained
throughout the
life of the
project.
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An integral
part of the
Inspection
process is
how often
Inspections
are considered

necessary.

Cities

Seven programs (77%) require inspections during construc-
tion. Two programs (22%) do not require inspections.

Counties

All ten county programs (100%) require inspections during con-
struction of urban runoff controls.

Reqgional Authorities

Neither the NEIPC nor the Denver UFCD implement regula-
tory programs. The three Florida WMDs require inspections
for the construction of stormwater management facilities. They
also require inspections of erosion and sediment controls, but
to varying extent. The Denver UFCD will inspect runoff facili-
ties when it reviews the plans or constructs it.

States

All eight state programs require inspection of erosion and sedi-
ment controls, with two programs relying heavily on NPDES
requirements. Six states (75%) require inspection of stormwa-
ter management facilities. In the other two states (PA, WA),
inspection of runoff controls is at the discretion of local gov-
ernments.

Overall Statistics

Stormwater management practices are inspected during con-
struction in 26 programs (87%). Erosion and sediment con-
trols must be inspected during construction in 28 (93%) pro-
grams. Only the programs in Ft. Collins and Seattle do not
require inspections for either erosion and sediment control or
stormwater management.

5b. What is the Frequency Requirement for Inspections?

An integral part of the inspection process is how often inspec-
tions are considered necessary. During the construction process,
site conditions can change rapidly and assurance of adequate
site control may necessitate frequent site visits by the inspector.
This implies that inspections of erosion and sediment controls
need to be made more frequently than of runoff controls. This is
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reflected in the difference in responses for inspection frequency
of erosion and sediment controls and stormwater management e
systems. Most interesting is the large variation in responses, Surp_rlsmgly,
especially when there is a specific time interval of inspection. relatlvely few
Surprisingly, relatively few programs base inspection frequency roarams

on the occurrence of rain although implementation of the NPDES prog

program has increased the use of this important concept. base inspec-
tion frequency
on the occur-
rence of rain.

Cities

The most common inspection frequency is "as needed" or
"daily". Inspection of erosion, sediment, and stormwater con-
trols is recommended "as needed" in three programs. Three
programs recommend "daily" inspection of erosion and sedi-
ment controls, with two recommending this for runoff systems.
Only Olympia's program recommends inspections after rain
events. In general, inspection frequency requirements are
highly variable as seen from the following responses:

daily

as needed

as required by construction

daily for erosion/sediment control; stormwater as needed
as time allows

at various stages of construction

no frequency

Counties

Inspections are recommended "as needed" for erosion and
sediment controls in three programs (30%), and for stormwa-
ter controls in four. Three programs (30%), all in Maryland,
specify an inspection frequency of approximately two weeks
for erosion and sediment controls. They also recommend that
runoff controls be inspected "daily” or "at key phases", with a
final inspection at the end of construction, which also was re-
quired by two other programs as well. Individual responses
included:

B 15 days for erosion and sediment control; daily inspec-
tions by the engineer-in-charge for stormwater manage-
ment

B varies for both

B two to three times during the project for erosion and sedi-
ment control; at sign off for stormwater management

3-42



Institutional Aspects of Urban Runoff Management

Questionnaire Responses

Effectiveness
of inspection
requirements
IS determined
largely by the
person
performing the
inspection.

Nearly every
program re-
quires periodic
inspections by
the site
engineer or
other
construction
personnel.

B as required by the NPDES permit for erosion and sedi-
ment control

B project specific with no set time frame

B twice monthly for erosion and sediment control; daily at
critical times for stormwater management during construc-
tion

B at necessary times

B as required and as necessary

B 14 days for erosion and sediment control; key milestones
for stormwater management

Reqgional Authorities

Florida's three water management districts require stormwa-
ter systems to be inspected "as needed" by the project engi-
neer. The SRWMD will send a staff person to inspect all site
controls on a monthly or bimonthly basis depending on the
type and location of the project. The other two WMDs inspect
sites when staff resources allow or randomly. Florida's NP-
DES construction general permit requires inspections by the
permittee on a weekly basis or after each 0.25" rain. Inspec-
tions within the areas served by the NEIPC and the Denver
UFCD are scheduled and conducted by local governments.

States

Three programs (38%) require erosion and sediment controls
to be inspected "as needed", while five programs require this
for runoff systems. Three states (37%) require inspections of
erosion and sediment controls every two weeks. Four pro-
grams (50%) require inspections after rain storms, although
two of the programs rely upon the NPDES regulations for this
requirement. Specific recommendations include:

B once every two weeks, more if possible

B as needed per the design for stormwater management

B as determined by the soil conservation district for erosion
and sediment control; throughout the life of the project for
stormwater management

B individual sites monthly for erosion and sediment control;
stormwater management varies with local jurisdictions

B weekly or after each 0.5 inch rainfall

B 48 hours after a runoff event

B no frequency requirement; only regular inspections
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Overall Statistics

The most common inspection frequency requirement is "as
needed" which is used by 12 programs for erosion and sedi-
ment controls, and by 15 programs (50%) for stormwater prac-
tices. Only six programs (20%) require inspections every two
weeks, at least for erosion and sediment controls. Eight pro-
grams (27%) require inspections after a rain storm, but this is
a condition of NPDES general permits in five programs.

5c. Is a public agency responsible for inspection?

The effectiveness of inspection requirements is determined largely
by the person performing the inspection. Nearly every program
requires periodic inspections by the site engineer or other con-
struction personnel. ldeally, the permitting authority will conduct
inspections, at least periodically. This represents a statement to
the construction industry, by the jurisdiction, that implementing
required practices and assuring that they are properly maintained
throughout the life of the project is important to the community.
Unfortunately, budget and staffing constraints often make this un-
feasible. Consequently, the effectiveness of a program often suf-
fers because inspections are not conducted by the regulating au-
thority. A fact which becomes quickly known to the development
community. That's an important reason why some very innova-
tive and successful programs have developed training and certifi-
cation programs for private inspectors.

Cities

All seven programs that require inspections also conduct pe-
riod inspections using their own staff resources.

Counties

Seven programs (70%) use their staff to conduct inspections
of erosion, sediment, stormwater controls. In one program,
staff from an agency different than the permitting entity con-
ducts erosion and sediment control inspections. Baltimore
County's program (10%) requires public agency inspection for
erosion and sediment control only, with inspections performed
by an agency not involved in plan review and approval.
Maricopa County (10%) only uses its staff to inspect storm-
water management systems, with erosion/sediment controls
inspected by site engineers per the NPDES permit require-
ments.

The permitting
agency should
conduct
periodic
Inspections.

This makes a
statement to
the construc-
tion industry,
by the agency,
that imple-
menting re-
quired prac-
tices and as-
suring they are
maintained is
important to
the commu-
nity.
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23 programs
(77%) require
iInspections of
erosion,
sediment, and
permanent
runoff controls
to be
performed by
staff from a
public agency,
almost always
the plan
approval
agency.

Reqgional Authorities

Florida's three water management districts all require inspec-
tions by site engineers, with District staff conducting random
inspections at the SFWMD and SWFWMD. The SRWMD
sends inspectors to sites monthly or bimonthly depending on
the location and type of project. Both the NEIPC and the Den-
ver UFCD recommend that local governments be involved in
site inspections.

States

Five programs (62%) use their staff to inspect erosion, sedi-
ment, and runoff controls. In two programs, the permitting en-
tity inspects erosion and sediment controls, but stormwater
systems inspections are done by site engineers or at the dis-
cretion of local governments. Only Washington's program
(12%) does not require public agency inspection.

Overall Statistics

23 programs (77%) require inspections of erosion, sediment,
and permanent runoff controls to be performed by staff from a
public agency, almost always the agency involved in plan ap-
proval. Four programs (13%) require public agency inspec-
tion for either erosion and sediment control or stormwater man-
agement, but not for both. Only one jurisdiction (3%) does not
require public agency inspection for either erosion and sedi-
ment control or stormwater management.

5d. Is the Inspection Agency also the Review Agency?

Communication between the plan approval agency and the in-
spection agency is crucial. Having both functions within one
agency facilitates communication and coordination between the
two program elements.

5e. Is the Inspection Frequency and Procedure Adequate for
Erosion and Sediment Control?

The effectiveness of inspection requirements depends on the pro-
cedures, the frequency of inspection, the qualifications of the in-
spector, and on whether a public entity conducts inspections at
some time during the construction process. This question mainly
examines the program's policies and procedures for inspecting
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Inspection Agency is also the Review
Agency

] Inspections are not fequired

[J overall

States

Percent

erosion and sediment controls. We also have included an analy-
sis of the commitment of program resources to inspections. How-
ever, whether program staffing is adequate is a separate issue
discussed later.

Cities

Five programs (55%) feel that their inspection frequency and
procedures are adequate, while three (33%) do not. In all
three of these programs, the number of inspectors is very low,
ranging from one part time person in Olympia to two inspec-
tors in Washington D.C.

Counties

Only four (40%) programs believe they have adequate inspec-
tion frequency and procedures for effective erosion and sedi-
ment control. In these programs, inspectors comprise from 27%
to 75% of the staff. The importance of adequate inspection
procedures is seen in the other five programs (50%). The
number of inspectors in these programs ranges from 7 to 25
and comprise from 25% to 85% of the program's staff. One
county (10%) does not regulate erosion and sediment control.

Reqgional Authorities

All three Florida water management districts feel that they have
adequate inspection frequency and procedures, but two of them
stated that work load largely determines program effective-
ness. These two agencies only have 10 and 22 inspectors

The effective-
ness of
Inspection
requirements
depends on
the
procedures,
the frequency
of inspection,
the qualifica-
tions of the
iInspector, and
whether a
public entity
conducts
Inspections at
some time
during the
construction

process.
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Only 18 (61%)
of all the
programs be-
lieve their
inspection fre-
guency and
procedures
assure
adequate
erosion and
sediment
control.

representing 7.5% to 21% of their staff. The SRWMD which
serves a largely rural area only has four inspectors, but this
represents 30% of their staff.

States

Six programs (75%) believe they have adequate inspection
frequency and procedures for erosion and sediment control.
All of these programs have a fairly large number of inspectors
(10-42) which make up form 31% to 65% of their staff. Since
implementation of the NPDES general permit, Florida's pro-
gram has improved procedures, but only has three inspectors
representing 12% of their staff. Washington's program staff
believe they may have adequate inspection frequency and pro-
cedures, but they have only one part time inspector.

Overall Statistics

Only 18 (61%) of the programs believe their inspection fre-
guency and procedures assure adequate erosion and sedi-
ment control. Ten programs (33%) do not have adequate in-
spection frequency and procedures, while one program's in-
spection frequency and procedures may be adequate. Two
jurisdictions (6%) do not have inspection requirements or au-
thority.

Are Inspection Frequency and Procedures Adequate for
Erosion and Sediment Control

‘Mi inspection requirements

6. Program Funding

Program funding is obviously the foundation of a successful ur-
ban runoff control program. Inadequate funding is the primary rea-
son we have inadequate stormwater infrastructure and ineffec-
tive urban runoff programs. Traditionally, these programs have
been paid for out of the "general fund", which is used by all levels
of government to fund most programs and services. When com-
peting at budget time against public health (emergency medical
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services), safety (police, fire), or welfare (social services), urban
runoff control programs usually are a low priority and do not re-
ceive adequate funding. Consequently, stormwater management
often is termed "the orphan infrastructure", with funding driven by
the latest crisis, usually a major flood .This section examines the
sources of funding for the urban runoff control programs. When
they are separate budget entities, funding for erosion/sediment
control and stormwater management programs is discussed sepa-
rately. However, these two program components are combined in
many programs, as are their funding and staffing. When consid-
ered in conjunction with the program staffing section which fol-
lows, some obvious conclusions can be drawn about the ability of
the various funding methods to provide essential program re-
sources.

Cities

Funding for the erosion, sediment, and stormwater control com-
ponents is combined in five programs (56%). Four of these
programs use a combination of funding sources with all of them
having a stormwater utility fee, and three supplementing this
with permit or inspection fees. Only Alexandria (VA) relies
solely on general appropriations to fund its program. In the
four cities where erosion and sediment control is a separate
budget entity, two programs use a combination of funding
sources (stormwater utility fee, inspection fee, permit fee, gen-
eral fund). The other two programs fund their erosion and
sediment control component from either the general fund (DC)
or permit fees (Bellevue).

Stormwater is a separate budget entity in four cities (44%).
Bellevue and Austin use a combination of stormwater utility
fees and permit fees, with Austin's program also receiving
general funds. Ft. Collins also has a stormwater utility, while
the District of Columbia's stormwater program is funded by a
grant from the Chesapeake Bay program. Overall, seven of
the nine programs (78%) have implemented a stormwater util-
ity fee, while five programs (56%) charge permit fees.

Counties

Funding for the erosion, sediment, and stormwater control com-
ponents is combined in three programs (30%). Two of these
programs use a combination of funding sources including per-
mit fees, while one uses the general fund. In five programs

Inadequate
funding is the
primary rea-
son we have
inadequate
stormwater
infrastructure
and ineffective
urban runoff

programs.
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(50%), erosion/sediment control is a separate budget entity.
Two of these programs fund their program from permit fees.
The other three also obtain funding from permit fees in combi-
nation with either stormwater utility fees or road department
funds.

Stormwater management is a separate budget entity in seven
programs (70%). One county relies only on permit fees. All
of the rest use a combination of funding sources, with four
charging stormwater utility fees. Washington County (OR) has
a system development charge in addition to stormwater utility
and permit fees.

Overall, all programs except Baltimore County (90%) are
funded, in part, through permit fees. Baltimore County's pro-
gram is funded by general appropriations, which also is used
to partially fund three other programs. Three counties have
implemented stormwater utilities, while two more have set up
special taxing districts. Another county is in the process of
implementing a utility fee. Other funding sources include in-
spection fees, state grants, road department, and capital im-
provement program.

Reqgional Authorities

Funding for erosion, sediment, and stormwater control is com-
bined at the three Florida water management districts. Their
programs are funded primarily by ad valorem property taxes,
which are supplemented by permit fees. The SRWMD also
receives a general appropriation from the Florida legislature
because its rural tax base does not provide sufficient revenues.
The Denver UFCD does not have an erosion and sediment
control program. It funds its stormwater program with a spe-
cial taxing district charge. Within the NIPC area, local gov-
ernments implement their programs using general funds and
permit fees.

States

Funding for erosion, sediment, and stormwater control is com-
bined in four state programs (50%). All of them use a combi-
nation of funding mechanisms, primarily permit fees and gen-
eral appropriations. Funding for erosion and sediment control
programs in the other four states comes from a combination of
general appropriations and permit fees, with two states also
charging a plan review fee. Two of the stormwater programs
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in the other four states are funded by general appropriations,
while the other two rely on a combination of general funds
plus permit and/or plan review fees. Overall all eight programs
use general appropriations, which is to be expected at the
state level. Six programs (75%) charge permit fees. No state
program relies totally on permit fees, meaning tax payers sub-
sidize implementation of these programs. Stormwater utilities
and special taxing districts are not used at the state level to
fund urban runoff control programs.

Overall Statistics

Funding for erosion, sediment, and stormwater control is com-
bined in 15 programs (47%). Two of these programs are funded
by general appropriations, while 13 use a combination of fund-
ing sources, primarily permit fees (12), general funds (6), and
stormwater utility fees (5). Erosion and sediment control is
funded separately in 13 programs (41%). One program is
funded by general appropriations and two by permit fees. Eight
are funded by a combination of sources, with all of them using
permit fees and five getting general funds. Stormwater is a
separate budget entity in 15 programs. Two programs rely on
general appropriations, while one program apiece is funded
by permit fees, grants, or stormwater utility fees. A combina-
tion of funding sources is used in 10 stormwater programs. Of
the 43 program budgets (combined and separate), only five
are funded solely by general appropriations, while 32 use a
combination of sources. Permit fees are used in 32 programs
to at least partially fund their program, with 20 programs in-
cluding general appropriations. Stormwater utilities have been
established in 12 local governments.

7. Program staffing

The effectiveness of an urban runoff control program depends
largely on a stable funding source. This allows the program to
obtain adequate resources, especially staffing, and be able to
provide them, and the regulated community, with proper training
and education. Another important benefit of a dedicated funding
source is that it provides the program with stability, especially of
its staff. This can help to assure staff continuity, leading to well
trained and experienced personnel.

Of the 43 pro-
gram budgets
(combined
and separate),
only five are
funded solely
by general ap-
propriations,
while 32 use a
combination
of sources,
primarily per-
mit fees and
general funds.

Stormwater
utilities have
been estab-
lished in 12
local
governments.
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7a. Is Staffing for the Erosion and Sediment Control Program
Adequate?

Cities

Erosion and sediment control programs have adequate staff
resources in only four cities (44%). Staff in the two programs
with integrated erosion, sediment, and stormwater control are
14 (7 inspectors) and 33 (18 building inspectors) persons. In
the two programs with separate erosion and sediment control
programs, they have 8 (3 inspectors) and 16 (7 inspectors)
persons. In the five programs with inadequate staff, the num-
ber of staff ranges from 0.4 to 4 (0.2 to 2 inspectors). Three of
the city programs (75%) with adequate staffing are funded by
a dedicated source, either permit fees or a stormwater utility.

Counties

Only four programs (40%) have adequate staffing for their ero-
sion and sediment control program. Staff levels range from 3
(1 inspector) to 12 (8 inspectors) in the three counties with a
separate erosion and sediment control program. The inte-
grated erosion, sediment, and stormwater program in Prince
Georges County has 20 persons (17 inspectors), and is the
only one of these programs (25%) that has a dedicated fund-
ing source - a special taxing district.

Reagional Authorities

Only the three Florida water management districts implement
erosion and sediment control programs, with these a compo-
nent of their stormwater program. All three of these regional
authorities have adequate staffing and they all have a dedi-
cated funding source. These programs are funded by the
District's ad valorem taxing authority (1 mil per $1000 prop-
erty value) and, to a lesser degree, by permit fees.

States

Only the State of New Jersey (12%) stated that it has adequate
staffing for their erosion and sediment control program. Their
program is implemented by State Department of Agriculture
and local Soil Conservation Districts. The program has 91
positions, with 42 inspectors and 26 clerical. General appro-
priations fund the Dept. of Agriculture program while the SCDs
are funded primarily by certification fees.
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Overall Statistics 60% of the

60% of the programs (18 of 30) do not have adequate staffing programs do
for erosion and sediment control! These percentages are trou- t h d
bling indeed. Obviously, their is not a serious commitment to hot have ad-
make these programs effective and to assure that the desired equ ate staff-
benefits are obtained. However, this is not surprising since . .
only 12 local governments have a stormwater fee. Seven of Ing for erosion

the adequately staffed programs (58%) have a dedicated fund- and sediment
control.

ing source - a stormwater utility fee, special taxing district, or
ad valorem tax.

Percentage of Jurisdictions having Adequate
Staffing for Erosion and Sediment Control

7b. Is Staffing for the Stormwater Management Program
Adequate?

Cities

Six programs (66%), two with integrated erosion, sediment,
and stormwater programs, have adequate staffing for their
stormwater management program. In the four separate storm-
water programs, staffing ranges from 0.6 to 66 persons, with
0.2 to 8 being inspectors. Five of these programs (83%) have
a stormwater utility, withAlexandria's program funded from gen-
eral appropriations.

Counties

Five programs (50%), two with integrated erosion, sediment,
and stormwater programs, have adequate staffing for their
stormwater management program. In the three counties with
separate stormwater programs, staff resources range from 7
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to 170 persons, with 2 to 7 inspectors. Three of these pro-
grams (60%) have a stormwater utility which partially funds
their program. Additionally, four of these programs (80%)
charge a permit fee. Only King County, which has a stormwa-
ter fee, relies to some degree on general appropriations.

Reqgional Authorities

All four regional entities which implement stormwater programs
have adequate staffing and dedicated funding sources. The
Denver UFCD pays for its program from its special stormwa-
ter tax which is imposed in 36 cities. The three Florida WMDs
all use a combination of funding mechanisms including permit
fees, ad valorem taxing, and, within the SRWMD, general leg-
islative appropriations.

States

Not one state has adequate staffing for stormwater manage-
ment. All of the state programs rely to a large extent on gen-
eral appropriations, and obviously they are not too success-
ful. They must compete at the state legislature with many
other important programs, environmental and social. Addition-
ally, six state programs (75%) charge permit fees, either through
their own permitting authority or associated with NPDES storm
water permits. One of the state's responded "the program is
barely functional - we need more of everything”. A dedicated
funding source, such as a stormwater utility or special taxing
district, is an essential missing funding mechanism at the state
level. Florida's program has suggested small fees on concrete,
asphalt, fertilizer, and pesticides, but this concept has never
even been debated at the legislature.

Overall Statistics

Percentage of Jurisdictions having Adequate
Staffing for Stormwater Management

\ 46% - yes/
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While staffing for stormwater programs is much better than
compared to erosion and sediment control programs, less
than 50% of the stormwater management programs are ad-
equately staffed. Obviously, staffing deficiencies adversely
affect program effectiveness. This is especially true with re-
spect to stormwater treatment since many BMPs are relatively
new They present special challenges in implementation and
in training, research, and monitoring to develop new BMPs or
refine current ones. These staff deficiencies do not bode well
for successful implementation on a widespread basis.

8. Program Educational Aspects

There is growing awareness and recognition that there must be a
strong educational component if erosion, sediment, and storm-
water control programs are going to be effective and gain accep-
tance from the regulated community and the general public. The
responses to this question demonstrate that almost all of the ju-
risdictions view education as being integral to overall program
success.

8a. Are Educational Programs a Program Element?

Educational programs are an element of nearly every one of the
urban runoff control programs. Significantly, the importance of an
education element s recognized at all levels of government. Ques-
tion 8c discusses the audiences that these programs attempt to
reach.

Are Educational Programs a Program
Component

wo

8b. Are any of the Educational Programs Mandated by Law or
Regulation?

The importance of education programs is demonstrated by the 11

Educational
programs are
an element of
nearly every
one of the ur-
ban runoff con-
trol programs.
Significantly,
the importance
of an educa-
tion element is
recognized at
all levels of
government.
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(34%) programs which mandate this element in law or regulation.
However, 93% of the programs have an education element. This
clearly demonstrates the importance that implementing staff place
on education in erosion and sediment control and stormwater man-
agement. The importance of education in a successful program
is further emphasized by their inclusion as a program element
when so many of the programs are not adequately staffed. Staff
time is extremely valuable, yet nearly every programs uses its
staff to conduct educational activities, clearly demonstrating the
importance of this program element.

Educational Programs Mandated by Law
or Regulation

f! | | |
Overall U

States | |

Regional| Authoriti

Counties|

U Cities
] ] ] ]

O 10 20 30 40 50 60 70

Percent

8c. What are the Intended Audiences of the Educational
Programs?

Experience has shown that all segments of the community must
be educated. The general public, elected officials, and the regu-
lated public must be educated about the need for, and the ben-
efits, of the urban runoff control program. They need to under-
stand that reducing Pointless Personal Pollution requires all of us
to be part of the solution. Practitioners, whether the regulated
public or the implementing staff, must be educated so they can
design, review, construct, inspect, maintain, or operate effective
erosion, sediment, and stormwater controls. The questionnaire
listed five specific target audiences - contractors, consultants, gen-
eral public, developers, and inspectors - along with "other", where
additional details were requested.
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Cities

The general public is the intended audience for educational
efforts in eight programs (88%), while seven (77%) target con-
tractors. Five programs (55%) have educational programs di-
rected at site developers and consultants. Educational pro-
grams for inspectors are conducted in four cities (44%).

Counties

Contractor education programs are conducted in all ten pro-
grams, with nine (90%) targeting consultants and the general
public for education. Eight programs (80%) have educational
programs for inspectors, while seven (70%) provide site de-
velopers with educational programs. Some county programs
specifically mentioned boards and commissions as target au-
diences.

Reqgional Authorities

Four regional authorities (80%) conduct educational programs
for consultants and developers, while three (60%) have edu-
cational programs for contractors. Inspector education occurs
in two programs (40%). Surprisingly, only the SRWMD (20%)
provides educational programs for the general public. Other
targeted audiences include local government officials, elected
officials, and governmental engineers.

States

Educational programs for contractors and consultants are con- _
ducted in all eight programs, while seven (87%) provide edu- The most im-
cation for developers and inspectors. General public educa-
tion programs are conducted by five states (62%), with four portgnt F:On-
(50%) programs conducting educational programs for local gov- clusion is that
ernment officials. Since state and regional programs depend .

to such a large extent on local implementation, it is not sur- educational

prising that they conduct education programs for local offi- programs
must target
Overall Statistics many different
audiences.

cials.

The most important conclusion is that educational programs
must target many different audiences. The responses clearly
show that the programs not only recognize the importance of
education, but the need to conduct and tailor educational pro-
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Programs not
only recognize
the importance
of education,
but the need to
conduct and
tailor educa-
tional pro-
grams for a
wide range of
very different
audiences,
each with their
own interests
and needs.

grams for a wide range of very different audiences, each with
their own interests and needs.

Target Audience for Educational
Programs

Inspettors

bpers

General Pulblic

Consultants

Contractors |j
T I I I I T

64 68 12 76 80 84 88

Percent

8d. How Many Individuals Attend and How Often are the
Educational Programs Given?

The recognition that the educational element must target a wide
range of different audiences is essential. However, the success
of the educational efforts depends largely on how many people
attend and learn. Educational programs and activities must be
given at a frequency, time, and location that is convenient for the
target audience. Given the inadequacy of staff resources in most
programs, and the responses to the immediate previous ques-
tions, there is a concern that these efforts may be sporadic and
not offered frequently enough. This question examines how well
the education element is institutionalized within the urban runoff
control program. Is there a schedule for presenting educational
programs? How many individuals attend each program? Does
the program even track the frequency of educational activities
and the number of attendees? As noted, there are several differ-
ent target audiences and programs must be tailored and conducted
for each one. If the program conducts educational activities for
diverse target audiences, but the number of individuals reached
is limited, then the activities probably aren't conducted frequently
enough or in the right locations. If the program does not know the
frequency or audience size for its education activities, this indi-
cates that the educational programs are not institutionalized
enough to be effective, especially if staffing for the entire program
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is not adequate.

Cities

Eight programs (89%) conduct educational programs, with only
three (38%) unable to provide information on the number of
individuals for which education was provided. Only one pro-
gram (12%) provided information on how often educational
programs were held. The responses on the numbers of indi-
viduals attending are summarized below:

[ | hundreds

[ | 300*

[ | thousands

[ | approximately 100

[ | 300 total/given twice per year
Counties

Five programs (50%) could not provide information on how
many people attend education activities. Additionally, no pro-
gram provided information on how frequently educational ef-
forts were presented. The responses on the numbers of indi-
viduals attending are summarized below:

hundreds

100

60/year for stormwater management

160 per year

100 contractors, developers; 5,000 at schools

Reqgional Authorities

Only three regional authorities (60%) provided information on
how many individuals attended education programs. Only the
NEIPC, an organization with a primary focus on training and
technical assistance, provided information on the frequency
of their programs. The responses on the numbers of individu-
als attending are summarized below:

[ | 10 - 20 seminars/year
[ | 60 -200 individuals/year
[ ] 100 -150 individuals/year

States

Interestingly, all eight programs provided information on the

If the program
does not
know the
frequency or
audience size
for its educa-
tion activities,
this indicates
that the
educational
programs are
not institu-
tionalized
enough to be
effective.

Only four
programs
could provide
this
information.

3-58



Institutional Aspects of Urban Runoff Management Questionnaire Responses

number of individuals attending educational activities. How-
ever, only two programs (25%) provided information on the
frequency of these efforts, with several states stating that the
frequency varies. The responses on the numbers of individu-
als attending are summarized below:

hundreds

approximately 6 times/year; thousands
hundreds (erosion and sediment control)
thousands (erosion and sediment control)
hundreds (stormwater management)

4 - 8 timesl/year; 600 individuals

u 600 individuals

Overall Statistics

It may perhaps be unwise to infer too much from the responses
to this question, since educational efforts to reach certain au-
diences are often sporadic and a response such as "as needed"
does occur in the questionnaire responses. However, only four
programs (12%) provided information on the frequency of ac-
tivities. This indicates that educational programs have not been
entirely institutionalized yet. While all programs recognize that
educational programs are needed, it appears that they are not
a high priority when compared to other program needs and
functions. Given the inadequate staffing of most programs,
this is not to be unexpected.

9. Program Compliance and Enforcement

While education to train the regulated public, and gain their un-
derstanding and support, is crucial for successful program imple-
mentation, there must also be a compliance and enforcement com-
ponent. Education can help contractors or developers under-
stand how a practice or strategy is implemented properly, but the
potential for poor implementation still remains. Additionally, some
developers and contractors will be tempted to save the costs as-
sociated with BMP implementation, hoping that neither rain nor
an inspection occurs. In many situations, a physical presence is
necessary. Inspection and enforcement are especially important
during construction when site conditions change rapidly. Erosion
and sediment controls may be installed correctly but experience
has show that they are seldom checked after storms or main-
tained regularly. Enforcement to assure proper site implementa-
tion and program compliance is an essential element of any pro-
gram.
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There are a variety of penalty and enforcement provisions avail-
able for erosion and sediment control and stormwater manage-
ment programs. These include civil penalties, generally fines,
and criminal penalties which typically include jail in addition to
fines. Other commonly used enforcement tools include stop work
orders, withholding occupancy permits, withholding other permits,
revoking or suspending permits, and revoking performance bonds.

9a. Are there civil penalty provisions in the program?

Of all 32 programs reviewed, only two city programs do not
have civil penalties. This is a very clear statement that civil
penalty provisions are an important tool to help assure com-
pliance with the requirements of erosion, sediment, and storm-
water management programs.

Percentage of Programs having Civil
Penalty Provisions

76 80 84 88 92 96 100
9b. Are there criminal penalty provisions in the program?

Unlike civil penalties, criminal penalties are not as universal
with only 62.5% of the programs having them. Both city pro-
grams which do not have civil penalties do have criminal ones,
but two other programs do not. Interestingly, New Jersey's
program has criminal penalties for stormwater management
violations but not for erosion and sediment control, while
Pennsylvania's program is the reverse.

There must be
a compliance
and
enforcement

component to
ensure
adequate site
implementa-
tion.
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Civil penalties
are used in 30
of the 32
programs, but
only 20 of the
programs have
criminal
penalties.

Individuals
who imple-
ment urban
runoff control
programs
recognize the
need for
enforcement
options other
than through
the civil or
criminal
justice system.

Percentage of Programs having Criminal
Penalty Provisions

g I I

[
D Oyerall

States

Regiopal Authorities

Counties
Cities

] ] ] ] ] ] ] ] Ij

48 52 56 60 64 68 72 76 80

9c. Other available enforcement options

Individuals who implemented urban runoff control programs rec-
ognize the need for enforcement options other than through the
civil or criminal justice system. Enforcing environmental laws is a
low priority for almost all of our overcrowded justice systems.
Additionally, site conditions changes so rapidly, and damage from
off-site sedimentation or stormwater discharges can occur so
quickly, that site compliance is more readily achieved through the
use of other enforcement options. The questionnaire included
options of halting construction (stop work order), withholding oc-
cupancy permits, and withholding other permits. A fourth option
allowed a program to name other enforcement options they used
which might have broader use elsewhere. Experience has shown
that a stop work order is the most effective tool to obtain site com-
pliance.

Cities

All nine programs (100%) have the ability to halt construction.
The option to withhold occupancy permits is available to eight
programs (88%), while three (33%) can withhold other per-
mits until the violation is corrected. Other tools used by city
programs to gain compliance with their program's requirements

include:
u counseling and technical assistance
[ | may require an applicant to submit an engineer's
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report or analysis
[ | trafficking of sediment into public land is a police
offense

Counties

All ten programs (100%) have the authority to halt construc-
tion. Withholding occupancy permits is used by eight programs
(80%), while seven (70%) can withhold other permits. Three
programs (30%) can require forfeiture of security or perfor-
mance bonds. Other tools used by county programs to gain
compliance with their program's requirements include:

monetary fines

court order

any other available legal or equitable relief

tax lien on property after county performs correc-
tions

Reqgional Authorities

All regional authorities (100%) have the ability to halt con-
struction. Withholding occupancy permits can be used by two
programs (40%), while only the NIPC recommends to its local
governments that they withhold other permits. Other tools used
by regional programs to gain compliance with their program's
requirements include:

[ | performance bonds

[ | administrative and legal procedures involving a no-
tice of violation, then a consent order; quick enforce-
ment is rare unless done voluntarily

[ | other code enforcement options

States

Seven programs (88%) have the ability to halt construction.
Five programs (62%) can withhold occupancy permits, while
other permits can be withheld in six (75%). Other tools used
by state programs to gain compliance with their program'’s re-
guirements include:

[ | bond revocation; lien on property

[ | oversight of local programs; can withhold state
monies to that program

[ | civil and criminal options only
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Halting
construction
and withhold-
Ing occupacy
permits are
the most
widely used
enforcement
options.

Withholding
other permits
Is used to a
lesser extent.

[ issue notice of violation, then a consent order
[ | revoke permits

Overall Statistics

All programs (97%) except Washington State have the au-
thority to halt construction. Withholding occupancy permits is
available to 23 programs (72%), while 17 (53%) can withhold
other permits. Five programs (16%) use the forfeiture of some
form of security as an enforcement option.

9d. Are the Penalty Provisions Adequate?

If program implementation is to be effective, it is critical that there
exist adequate enforcement and compliance tools, including pen-
alty provisions. The response to this question provides an over-
all qualitative evaluation of the adequacy of the options discussed
in items a, b, and c above. Additionally, there is a difference in
effectiveness evaluation between the erosion and sediment con-
trol and stormwater management components. Assuring compli-
ance with erosion and sediment control is more of a day-to-day
activity, with rapidly changing site conditions. On the other hand,
permanent stormwater management practices usually are evalu-
ated for compliance at project completion.

Cities

The penalties are adequate to assure site compliance in six
programs (66%), including four combined erosion, sediment,
and stormwater control programs. The Olympia program has
effective penalties for stormwater management but not for ero-
sion and sediment control, while the opposite is true in Belle-
vue. The Austin and Washington D.C. programs do not have
effective penalties for either erosion/sediment control or storm-
water management

Counties

Except for Washington County, all of the programs (90%) have
penalty provisions that are adequate for stormwater manage-
ment. Of the nine counties with erosion and sediment control
programs, only the Washington and Clark County programs
do not believe their penalties assure site compliance.
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Reqgional Authorities

All five regional programs (100%) have penalty provisions that
assure site compliance for stormwater management. Only
Florida's three water management districts (60%) believe their
erosion and sediment control penalty provisions are adequate.

States

Six programs (75%) believe their penalty provisions for ero-
sion and sediment control are adequate. Only four programs
(50%) feel their penalties for stormwater management assure

site compliance.

Overall Statistics

The penalty provisions for stormwater management are ad-
equate to assure site compliance in 24 programs (75%). Ero-
sion and sediment control penalties are adequate in 22 pro-
grams (71%). It should be remembered that having adequate
penalty provisions does not necessarily mean that they are
used. Earlier responses indicate that many programs have in-
adequate staffing, especially inspectors. Even with adequate
penalty provisions, the program will not be very effective in
assuring compliance with its requirements if site's are not in-
spected regularly.

9e. Are As-Built Certifications Required for Stormwater
Management Systems?

As-Built Certifications, which also are known as record drawings,
are a very valuable tool to assure that stormwater management
systems are constructed properly. This is a submittal by a design
professional to the regulatory authority certifying that the actual
construction of the stormwater practices has been done in accor-
dance with the approved plan and its specifications. It does not
replace the need for inspection by the jurisdiction’s inspector. How-
ever, it is an effective tool to ensure proper construction by plac-
ing responsibility on the site's design professional, usually a reg-
istered professional engineer. As-built plans are also extremely
useful for maintenance and repair activities.

Cities

Seven programs (78%) require As-Built Certifications for all
stormwater management practices. In the two other programs,

In general,
most
jurisdictions
feel that their
penalty provi-
sions for both
erosion and
sediment
control and

stormwater
management
are adequate.
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As-Built
Certifications
for stormwater
management
systems can't
replace the
need for
Inspection by
the program's
inspector, but
it can be an
effective tool
to ensure

proper
construction.

both in Florida, as-built certifications are required by the state
program which is implemented by the water management dis-
trict.

Counties
Seven programs (70%) require As-Built Certifications for all
stormwater management practices. Montgomery County's pro-

gram (10%) requires As-Built Certifications for ponds only.

Reqgional Authorities

Florida's three water management districts (60%) require As-
Built Certification for all stormwater management systems.
Within the Denver UFCD, local governments may require them
for ponds. Local governments within the NEIPC area also may
require them.

States

Only three programs (37%) require As-Built Certifications for
all stormwater management practices. Delaware's program re-
quires them for infiltration practices only. In four programs

(50%) they are required at the option of the local government.

Overall Statistics

Within 22 jurisdictions (69%), As-Built Certifications are sub-
mitted for all stormwater management practices. One addi-
tional program (3%) requires them only for ponds, while an-
other (3%) requires them only for infiltration practices. Re-
quirements for an As-Built Certification are at the option of
local governments in six of the 13 state and regional programs.

9f. Are Final Inspections Required for Stormwater
Management Systems?

Another tool to assure proper construction of permanent storm-
water management practices, including their structural integrity,
is to require a final inspection. This often is performed before
release of any performance bond, issuance of a Certificate of
Occupancy, or acceptance by the entity responsible for long-term
operation and maintenance. It needs to be recognized that the
site developer may not be the eventual site owner or responsible
operation and maintenance entity. A final inspection can prevent
the ultimate owner from inheriting a poorly constructed system

3-65



A Guide for Program Development and Implementation

and help reduce future problems. Final inspections should be
done while the contractor responsible for construction of the

Final Inspections Required for Stormwater
Management

rgional Authorities

48 53 58 63 68 73 78 83 88 93

Percent

stormwater practices is still on-site along with construction equip-
ment that might be needed to correct mistakes.

10. Maintenance of Stormwater Management Systems

The effectiveness of a stormwater management program depends
largely on how well and how safely the stormwater practices work
over time. This is especially true with respect to practices that
are used to reduce stormwater pollutants. Assuring long-term
performance and safety requires a comprehensive maintenance
component. This needs to include record keeping, inspections,
establishing a responsible entity for maintenance, a funding
mechanism, and legal steps in the event that a maintenance prob-
lem or default occurs.

10a. Can you Indicate the Number of and Types of Practices
Constructed Over the Past Two Years?

The intent of this question is to determine how many agencies
have tracking procedures to record the number and type of prac-
tices installed. A program with an effective tracking system will
have an easier time assuring that practices are inspected peri-
odically and that the responsible maintenance entity is doing its
job. A geographic information system can be a very effective tool
to help map the location of all stormwater systems, and establish
a data base on the type of BMP, date of construction, date of last
inspection, and maintenance activities.

A final
Inspection can
prevent the
ultimate owner
from inheriting
a poorly
constructed
system and
help reduce
future
problems.
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A program
with an
effective track-
Ing system will
have an easier
time assuring
that practices
are inspected
periodically
and that the
responsible
maintenance
entity is doing
its job.

Cities

Six programs (66%) provided information on the number and
type of stormwater management practices constructed in 1992
and 1993.

Counties

Five programs (50%) provided information on the number and
type of stormwater management practices constructed in 1992
and 1993. Additionally, Kitsap County indicated that one wet-
land was constructed in 1993.

Reqgional Authorities

Only two of Florida's water management districts (40%) pro-
vided information on the number and type of stormwater man-
agement practices constructed in 1992 and 1993. The Den-
ver UFCD indicated that "several" wet detention systems and
"many" extended dry detention systems had been built.

States

Four states (50%) provided information on the number and
type of stormwater management practices constructed in 1992
and 1993. Maryland's program implemented a very compre-
hensive tracking system in 1985. This system provides infor-
mation on the number of permits, projects, waivers, types of
BMPs, construction inspections and enforcement actions,
maintenance inspecitions and enforcement actions, and de-
tailed budget information for each county in the state. Unfor-
tunately, program funding cuts by the Legislature in 1992
greatly reduced the data entered into the system by about a
factor of ten. Data input was further reduced by 66% in 1993
with no data entered for 1994 and 1995.

Overall Statistics

Seventeen programs (53%) provided quantitative information
on the number and type of stormwater management practices
constructed in 1992 and 1993. Two additional programs pro-
vided qualitative information.

3-67



A Guide for Program Development and Implementation

10b. Does the Program Require Maintenance of Completed
Stormwater Management Systems?

Thirty programs (93%) require maintenance of completed storm-
water management systems as a program component. The only
two jurisdictions that do not require maintenance are the Denver
UFCD and Washington State which both rely on local govern-
ments to oversee maintenance.

10c. Responsible Maintenance Entities

The complexity of stormwater management systems, especially
treatment BMPs, and their inclusion as part of the local infrastruc-
ture implies that ideally they should all be owned and maintained
by government. However, this is seldom true. Many local or
regional governments do not want this responsibility because of
the cost. They also believe that systems serving private busi-
nesses should be maintained by the owner. Additionally, many
systems serving residential developments also serve as open
space or recreational areas, with large areas of grass or land-
scaping that require intensive maintenance - a responsibility lo-
cal governments do not want, especially because of aesthetic
considerations. The questionnaire listed the most common legal
operation and maintenance entities - public agency, private en-
tity, or property owners association - along with "other".

Cities

Public agencies are an allowable maintenance entity in eight
programs (88%), usually systems serving public roads or other
public land uses. All nine programs require private property
owners to be the responsible entity for maintenance, espe-
cially for commercial or industrial land uses. Stormwater sys-
tems serving residential developments are accepted for main-
tenance by the local government in five programs (56%), al-
though some do not perform maintenance of vegetation. The
other four programs (44%) require a Property Owners ASso-
ciation to be responsible for maintenance of residential sys-
tems.

Counties

A public agency is responsible for maintaining certain storm-
water systems, especially those serving public roads and lands,
in all ten programs (100%). All programs also require private
owners to be responsible for maintenance for systems serving

The
complexity of
stormwater
management
systems,
especially
treatment
BMPs, and
their inclusion
as part of the
local
Infrastructure
implies that
ideally they
should all be
owned and
maintained by
government.

However, this
is seldom true.
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30 programs
require
maintenance
of completed
stormwater
management
systems as a
program
component.

commercial or industrial land uses. Nine programs (90%) al-
low property owner associations to be responsible for mainte-
nance in residential developments, but with restrictions in two
programs. King County only allows maintenance by Property
Owners Associations in limited circumstances, while Prince
Georges County allows them to perform maintenance for aes-
thetic purposes only. The Unified Sewerage Agency of Wash-
ington County or the county's municipalities accept residen-
tial systems for maintenance after they are constructed.

Reqgional Authorities

Each regional program allows maintenance to be the respon-
sibility of any of the three options listed on the questionnaire
(100% in each category). The three Florida water manage-
ment districts also allow local water control districts, a special
taxing district, to be the responsible maintenance entity.

States

Five programs (62%) allow the responsible maintenance en-
tity to be any of the three categories. South Carolina's pro-
gram requires local governments to maintain residential storm-
water management systems while commercial and industrial
systems are maintained by the property owner. Maintenance
responsibility in two programs (25%) is determined by the lo-
cal agency implementing the program.

Overall Statistics

Except for the two state programs that leave designation of
the maintenance entity to local governments, all 30 other pro-
grams (94%) allow a private owner to be responsible for main-
tenance. A public agency can be the responsible maintenance
entity in 29 programs (91%), usually for systems serving pub-
lic roads or other public land uses. Only seven programs (22%)
require public maintenance of residential systems, while 23
(72%) allow a property owner association to be the respon-
sible maintenance entity.

10d. Are Maintenance Inspections Done by a Public Agency?

Assuring that a stormwater management system is maintained
properly and continues to operate as designed depends largely
on a regular inspection by a qualified individual. Whether the
inspector is from a public agency is examined in this question.
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Cities

Eight programs (89%) require a maintenance inspection by a
public agency and specify a desired minimum inspection fre-
guency. Four programs (44%) recommend annual maintenance
inspections, while three (33%) recommend an inspection once
every two years. Alexandria's programs inspects systems
semiannually. The District of Columbia program recommends
three inspections annually for the first five years, but only has
enough inspectors to perform one every six months to a year.

Counties
Nine programs (90%) require a maintenance inspection by a

public agency. The recommended inspection frequency var-
ies greatly as listed below:

[ | once per year (3 programs)

[ | once in the first year, then every three years (1)

[ | by complaint or incidental drive-by (2)

u no specific interval (1)

[ | once every 5 years for detention facilities only (1)

[ | oncelyear for class 1 and 2 dams; once every two
years for all others (1)

[ | every three years, every year for county facilities
(1)

[ | annually for county facilities (1)

Reqgional Authorities

Four regional programs (80%) allow a public agency to be
responsible for maintenance inspections. While four programs
can use their staff to conduct inspections, only the SRWMD
regularly conducts them - once every three years. The other
regional programs will conduct inspections in response to com-
plaints. All three Florida water management districts require
owners to submit private inspection reports, with the frequency
depending on the type of BMP.

States

Only the Delaware and South Carolina programs (25%) re-
quire maintenance inspections by a public agency, with in-
spections done annually. All six other programs depend on
local governments to establish a schedule for and to conduct

Assuring that
a stormwater
management
system is
maintained
properly and
continues to

operate as
designed de-
pends largely
on aregular
inspection by
a qualified
individual.
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The programs
clearly
recognize that
public agency
inspections
are necessary
to ensure the
continued
functioning of
stormwater

management
systems, with
72% requiring
such
Inspections.

maintenance inspections. Maryland's program suggests an
inspection be conducted once every three years, while
Virginia's program recommends semiannual inspections.
Florida's program encourages local governments to establish
an operating permit system that requires annual inspections,
especially of infiltration and filtration systems.

Overall Statistics

Maintenance inspections must be done by a public agency in
23 programs (72%). Eighteen programs (56%) specify a mini-
mum inspection frequency, with two additional state programs
having local governments establish minimum inspection inter-
vals. The recommended frequency of inspecting stormwater
systems by public agency staff is summarized below:

semiannual (1 program)

annually (9 programs)

once every two years (5 programs)

once every three years (4 programs)

by complaint or incidental drive-by (5 programs)

10e. Is There a Dedicated Funding Source Available for
Maintenance Activities?

With 29 programs allowing public agencies as the responsible
maintenance entity for stormwater management systems, it is im-
portant to see if funding is available to conduct the needed main-
tenance activities.

Cities

Of the eight programs which have some responsibility for main-
tenance, seven have a dedicated funding source - a stormwa-
ter utility fee - available for maintaining stormwater manage-
ment systems.

Counties

Of the ten programs which have some responsibility for main-
tenance, seven have a dedicated funding source available for
maintaining stormwater management systems. Two programs
depend on ad valorem or general taxes, a risky funding source,
while five have implemented a stormwater utility or special
taxing district.
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Reqgional Authorities

Only the Denver UFCD, a special taxing district, is respon-
sible for maintaining certain stormwater systems, with the other
regional programs depending largely on local governments or
private owners. While the Denver UFCD has a dedicated fund-
ing source to pay for maintenance, the other regional programs
encourage local governments to establish a stormwater utility
to provide funds for stormwater system maintenance.

States

None of the state programs are responsible for maintaining
stormwater management systems, with responsibility typi-
cally resting with private owners, local governments, or the
state highway department. No dedicated funding sources for
maintenance of stormwater management systems have been
established at the state level.

Overall Statistics

Public maintenance of stormwater management systems is per-
formed in 24 programs (75%), but only 15 (63%) have a dedi-
cated funding source to pay for maintenance activities. Of these
15 programs, all but one is a city or county, and two of these
programs pay for maintenance from general or property taxes,
traditionally an unreliable funding source.

10f. Are Legal Steps Available in the Event that Maintenance
is not Accomplished?

When maintenance of stormwater management systems is the
responsibility of the private owner or a property owners associa-
tion, there must be a legal mechanism available to ensure that
maintenance is performed when needed. The most common
enforcement tool (14 programs) is a public agency notifying the
owner about the maintenance needed and giving a deadline by
which the activities must be completed. If maintenance is not
performed by the deadline, it is performed by the public agency
(or by contract) with the owner billed for the cost. Often a tax lien
is placed on the property until the owner pays the bill. Other com-
mon enforcement tools include code enforcement violations with
fines (10 programs), and legal enforcement (6 programs). Two
programs, Washington County and Washington State, do not have
legal steps available if maintenance is not performed. Three state
programs and one regional program leaves the enforcement main-

Public
maintenance
of stormwater
systems is
performed by
24 programs,
but only 15
have a
dedicated
funding
source to pay
for
maintenance
activities.
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When
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property
OWners asso-
ciation, there
must be a
legal mecha-
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to ensure that
maintenance
Is performed
when needed.

tenance to local governments.

10g. Have legal steps ever been taken to facilitate needed
maintenance?

Having legal enforcement tools to assure that maintenance is per-
formed doesn't matter if they aren't used. As seen below, using
these legal tools is not a high priority, which helps to explain why
S0 many stormwater management systems are not maintained
and operated as designed. In Florida, surveys have shown that
up to 70% of the systems constructed since 1982 are not being
maintained and operated properly.

Have Legal Steps Been Taken to Facilitate
Needed Maintenance?

g I I I

D verall

States

Regional Authorities

Cqunties

U Cifies

23 28 33 38 43 48 53 58 63

Percentage

11. Program Coordination with Related Programs

Erosion and sediment control and stormwater management pro-
grams must coexist with an ever increasing variety of other pro-
grams. These include wetlands protection, wellhead protection,
building permits, land use planning, floodplain management,
wastewater treatment, and water supply. All of these other pro-
grams can profoundly impact successful implementation of ur-
ban runoff control programs. Therefore, it is very important that
urban runoff control programs be closely coordinated with other
environmental and land use management programs. This will
help to minimize conflicts between programs, maximize the ben-
efits of all programs, and can help to assure effective implemen-
tation of the urban runoff control program.
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11a. Is There Significant Coordination Between the Erosion
and Sediment Control and the Stormwater Management
Program?

There is close coordination in 30 programs (94%), with 22 pro-
grams having an integrated erosion, sediment, and stormwater
control program. This close coordination greatly enhances pro-
gram effectiveness. It needs to be remembered that these two
programs are integrally related. After all, minimizing erosion, pre-
venting off-site sedimentation, and managing runoff on a construc-
tion site is all interconnected.

11b. With what other programs is there significant coordina-
tion?

The questionnaire provided a list of possible programs for which
coordination might be necessary including:

[ | land use planning [ ] zoning

[ | wetlands protection [ | building permit

[ | floodplain management ® water supply

| wastewater management H land acquisition

[ | wellhead protection [ | tree protection
Cities

Other Programs Where There is
Significant Coordination

Wellhead Proteg¢tion
Land|Acquisitign
Water Supply
Wastewater Management

) Zonipg Issues
: ) Tree Protectipn

% Land Use Plgnning
Blilding Pgrmits
FP Mngmt

I : : : W(Fﬂandq Printp(‘tlnn : P

20% 30% 40% 50% 60% 70% 80% 90%

There is close
coordination
in 30
programs
between the
erosion and
sediment
control and
stormwater
management
components.

22 programs
have these
two
components
integrated.
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Since storm-
water systems,
especially
regional
systems, can
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including open
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recreation,
coordination
with land
acquisition,
wellhead
protection,
floodplain
management,
and wetland
protection
programs can
often create
"win-win"
opportunities.

Counties

Other Programs Where There is
Significant Coordination

Watef Supply
Wastewater| Management
Land|Acquisition
Wellhead Protection
{] Tree Protection

{] Zoning Issugs

Wetl.| Prot.
Bldg P
Tland U

0% 20% 40% 60% 80%  100%

Reaqional Authorities

Other Programs Where There is
Significant Coordination

Tree Protectipn
Wellhead Protection
Zoning Issues
Land Use Planning
] Wastewater [Treatment

) Building Permits
Water Supply

Land Acquisition
FP
g Wetl.

0% 20% 40% 60% 80%  100%
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States

Other Programs Where There is
Significant Coordination

%3 Tree Pritection
Wellhead Protegtion
= Land Acquisition
] I
FP Management

%
Building Permits
Land Use Planning

) Wetlands
]

Zoning Issues

7] Water Supply

Wastewater Treatment

10% 20% 30% 40% 50% 60% 70%

Overall Statistics

The overall statistics clearly demonstrate the relationship of
urban runoff control programs to other land use, infrastruc-
ture, and environmental programs. Stormwater management
systems frequently are located in floodplains and may ad-
versely impact wetlands. Since land use changes create the
need for erosion and sediment control and for stormwater man-
agement systems, close coordination with land use planning,
zoning, and building permit programs is essential. Siting ur-

Other Programs Where There is
Significant Coordination

ellhead Rrotection
Tree Pratection
Watef Supply
Land Acquigition
Wastewater [Treatment

D Zohing Issue$

Land Use Planning

Building| Permits
FP Mngmt
) Wetlands

0% 30% 40% 50% 60% 70% 80% 90%

The overall
statistics
clearly
demonstrate
the intimate
relationship of
urban runoff
control pro-
grams to other
land use,
infrastructure,
and
environmental

programs.
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Since storm-
water systems,
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regional ap-
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management,
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efits, coordina-
tion with other

programs can
often create
"win-win" op-
portunities

ban runoff controls needs to be coordinated with the construc-
tion of wastewater treatment systems, especially on-site sys-
tems, and water supply systems, especially private wells, to
minimize any potential adverse impacts. Installation of utility
lines or pipes conveying wastewater or potable water is a major
cause of land disturbance and close coordination is required
for effective erosion and sediment control. In wellhead pro-
tection zones, special design criteria for stormwater systems
may be desired to minimize potential adverse impacts on aqui-
fers. Since stormwater systems, especially regional systems,
can provide multiple benefits including open space and recre-
ation, coordination with land acquisition, wellhead protection,
floodplain management, and wetland protection programs can
often create "win-win" opportunities.

11c. Are There Conflicts with Other Programs Which Prevent
or Hinder Effective Program Implementation?

Conflicts and differences in policy between environmental and
land use programs, and even between different environmental
programs, is inevitable. While the goals and functions of some of
these programs may be compatible, they also may conflict. It is
important to identify conflicts which prevent or hinder effective pro-
gram implementation. Such conflicts must be resolved if goals of
the programs are to be achieved.

Additionally, programs must be operated with a minimum of con-
flict to maximize their efficiency and productivity, especially since
resources are so scarce.

Conflicts with other programs which prevent or hinder effective
program implementation exist in 22 urban runoff control programs
(71%). This is an extremely high rate of conflict, but not unex-
pected.

The reasons for these conflicts are highly variable and depend to
some degree on local politics and institutional frameworks. How-
ever, the areas of conflict can be grouped into five major catego-
ries:

1. Development vs. environmental protection. This category
Is an area of conflict in eight programs (36%) - three cities,
three counties, one regional, and one state program. De-
velopment programs, which promote land alteration and im-
pervious surfaces, and urban runoff control programs, which
require expenditures to mitigate the impacts of these land
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use changes, often are viewed as having conflicting goals.
Growth management and urban runoff control programs
should be mutually compatible. Unfortunately, in most lo-
cales, there is no growth management. Urban sprawl does
not allow for efficient infrastructure use and makes effec-
tive resource protection almost impossible, especially on
land with development constraints such as steep slopes,
wetlands, karst conditions, high water table, etc.

. Stormwater vs. wetlands protection. This category is an

area of conflict in eight programs (36%) - one city, two coun-
ties, one regional, and four state programs. Wetlands are
an important part of a watershed's natural stormwater man-
agement system. They also are considered "waters" under
the Federal Clean Water Act. Ideally, wetlands should be
incorporated as part of an overall stormwater management
system, either for an individual site or for a watershed. How-
ever, current federal wetland policies often prohibit or in-
hibit this natural function from being used as part of the
solution. Consequently, urban wetlands often become des-
iccated as imperviousness in a watershed increases, or they
become "trashed" or adversely effected by indirect storm-
water discharges due to their location within the landscape.
Alternatively, they often are filled or converted to open ponds.
This creates a "lose-lose" situation rather than a "win-win"
opportunity.

. Conflicts with road department. This category is an area of

conflict in six programs (27%) - two cities and four counties.
Urban runoff control programs can conflict with road de-
partments with respect to transportation corridor planning
which may now need to consider protection of wetlands,
floodplains, and stormwater quality concerns. Stormwater
BMPs usually are land intensive, requiring road departments
to obtain more right-of-way and spend more dollars. Often,
road departments prefer concrete lined ditches or pipes to
convey runoff rather than using grassy swales.

. Conflicts with other environmental programs. This category

Is an area of conflict in five programs (23%) - two county
and three state programs. With the proliferation of environ-
mental protection programs at all levels of government, it
should come as no surprise that conflicts arise between the
urban runoff control program and other environmental pro-
grams. This can be caused by duplication of requirements,
especially when different implementing agencies are in-

Conflicts with
other
programs,
which prevent
or hinder
effective pro-
gram imple-
mentation, ex-
ISt In 22 urban
runoff control
programs
(71%).

This is an
extremely high
rate of conflict,
but not
unexpected.
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Communica-

tion is essen-
tial for effec-

tive program

implementa-

tion.

volved. It can also be caused by new, stricter standards in
a program which hinders the runoff program. For example,
solid or hazardous waste program requirements can hinder
the ability to maintain stormwater systems, placing new bur-
dens on how to test stormwater sediments or restricting
where they may be disposed.

5. Conflicts with federal programs. This category is an area of
conflict in four programs (18%) - one regional and three
state.

There are conflicts over flood protection versus resource
protection. There are duplicative efforts among different
agencies with different requirements. For example, many
states have had an erosion and sediment control program,
and some have had stormwater management programs, long
before the NPDES storm water regulations were imple-
mented. The new NPDES permit requirements conflict with
these existing state requirements, a problem that can be
solved by better coordination and communication.

11d. Is There Effective Communication with Federal Agen-
cies on Related State and Federal Programs?

Communication is essential for effective program implementation.
The amendments to the 1987 Federal Clean Water Act and the
1990 CZARA amendments create new mandates for states to
implement NPDES storm water permitting programs and non-
point source management programs. This question examines the
effectiveness of communication between federal agencies and
local, regional, and state agencies. It must be stressed that com-

Jurisdictions having Effective Communication with Federal
Agencies on Related State and Federal Programs

[ pverall

egional Authorities

Counties

D Cities
|

15% 25% 35% 45% 55% 65% 75% 85%
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munication is a two way street. The responses to this question
indicate that all agencies need to improve their communication
and coordination efforts.

Surprisingly communication is most effective between federal
agencies and city programs, not state programs. One would ex-
pect the most effective communication would occur between the
states and federal agencies, but that is not the case. Instead,
there is a general trend with declining communication effective-
ness between federal agencies and cities, counties, regional
authorities, and states. One possible explanation may be the
large number of local urban control programs surveyed that are
obtaining NPDES storm water permits.

12. Program Evaluation and Evolution

As with any environmental or public program, periodic evalua-
tions are necessary to determine program benefits, identify ar-
eas where program implementation can be improved, and help
the program evolve. Periodic evaluations are especially impor-
tant to urban runoff control programs because of their reliance on
relatively new BMPs. In fact, a central tenet of a performance
standard, BMP-based program is the need to periodically evalu-
ate BMP effectiveness and design criteria.

12a. Are There Measures of Program Success?

Program success can be measured in a variety of ways, either
qualitatively or quantitatively. The ultimate measure of success
is a lessening of environmental degradation or even an improve-
ment in quality. However, monitoring to assess the impacts of ur-
ban runoff or the benefits of urban runoff programs is very diffi-
cult. These programs are discussed in Question 12d. Obviously,
guantitative data provides more information, but given their bud-
getary and staffing restraints, many programs must rely on more
gualitative measures. Five programs (16%) have no measures of
success, while the other programs' measures are summarized
below:

Cities

Six cities (66%) defined measures for program success. The
measures are highly variable and are listed individually:

[ | monitoring of stormwater runoff and surface and
ground water quality
[ | water quality monitoring, public education

It must be
stressed that
communica-
tion is a two
way street.

The responses
to this
guestion indi-
cate that all
agencies need
to improve
their commu-
nication and
coordination
efforts.
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more
information,
but budgetary
limitations

means
programs rely
on more
guantitative
measures.

Counties

water quality monitoring

ability of staff to come together and agree on roles
comprehensive BMP tracking system; recognition
by others

Seven counties (70%) have measures to evaluate program
success. The measures are variable and are listed individu-

ally:

completed capital improvement projects; public
involvement, adopted basin plans; etc.

Use of design manual by many municipalities on
their projects

workload evaluations; enforcement actions
citizens complaints and drainage problems
review of As-Built plans; inspections; flow
monitoring

county pilot studies

maintenance activities evaluated, regular
monitoring; public education tracked

Reagional Authorities

All five regional authorities (100%) have some measures of
program success. The measures are variable and are listed

individually:
[ | watershed studies
[ | lack of water quality and flooding problems;
wetland survival
u stormwater management research selectively
monitors and evaluates practices
[ | major systems provide multi-objective urban
facilities favored by local jurisdictions
States

All eight states (100%) have some measures of program suc-
cess. The measures are variable and are listed individually:

number of individuals receiving training
bioassessments and sediment monitoring
awareness, reputation from longevity

Soil Conservation District evaluation of
compliance; 90% of municipalities have
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stormwater management ordinances

meeting monthly deadlines for inspections
Puget Sound Water Quality Management Plan is
redrafted every two years

Overall Statistics

25 jurisdictions (78%) have some measures of program suc-
cess. Of those 25, only seven (28%) provided information that
could be considered as quantifiable in terms of chemical or
resource-based monitoring.

12b. What Areas of Improvement are Needed in the Program?

There are a number of categories which may be generalized, but
a listing of the individual responses is valuable. Some of the more
generalized issues will be mentioned in the general statistics cat-

egory:

Cities

Counties

introduction of educational elements to program
maintenance responsibility and enforcement
water quality best management practice require-
ments are undergoing review at this time; Older ba-
sin studies need updating

biological and ecological context is needed for moni-
toring the water environment

community development staff should be hired; train-
ing for other staff must be more frequent; field staff
must give erosion and sediment control more prior-
ity

the ability to statistically show improvement of the
water quality in surface water; measuring attitude
changes towards water quality

preventive maintenance inspections for stormwater
management; public education; improve design of
urban BMP's for better removal of nutrients

maintenance

long-term maintenance funding; funding for correc-
tion of existing problems

improved maintenance of stormwater management;
improved erosion and sediment control; improved

While 25
programs have
measures of
program suc-
cess, only 7
provided infor-
mation that
could be
considered as
guantitative in
terms of
chemical or

resource-
based
monitoring.
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The most
common area
of needed pro-
gram
improvement
IS overcoming
the lack of
maintenance
of completed
stormwater

management
systems.

designs for stormwater management; improved in-
tegration with related programs

education of contractors in erosion and sediment
control; tracking proper installation and maintenance
of erosion control structures

monitoring; BMP research, development and im-
provement; developing performance standards; bio-
logical criteria for recreational waters
intergovernmental cooperation by watershed
public education; expansion of technical standards
for water quality; private maintenance review, inspec-
tion, and enforcement

maintenance; citizen complaints

need to find additional ways to measure program
effectiveness, particularly those areas not readily
monitored

Reagional Authorities

States

inspection; maintenance; enforcement; training; bet-
ter acceptance and awareness of nonpoint BMP's
Get the state out of the stormwater business and
give the local government the responsibilities (with
accountability)

specific criteria and standards for erosion and sedi-
ment control plans; updating stormwater manage-
ment criteria, operation, maintenance, and enforce-
ment

more attention is needed by local cities and coun-
ties; to better integrate stormwater quality and ero-
sion and sediment control

additional funding for inspection; creation of a storm-
water utility for long-term maintenance of stormwa-
ter management structures; improved relations with
federal agencies

in all areas of program implementation - in particu-
lar: updated rules, increased staff especially for in-
spections, education of practitioners

better inspection coverage and consistent implemen-
tation for erosion and sediment control; water qual-
ity criteria and consistency for stormwater manage-
ment; education in general

improved coordination with wetlands and coastal ar-
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eas review; make municipal stormwater manage-
ment ordinances mandatory; watershed protection

[ | funding for soil conservation districts; funding in gen-
eral; coordination and prioritizing of watersheds for
stormwater quality

[ | need to develop a fine schedule for typical viola-
tions and set as a policy
[ | benefits of comprehensive management need to be

stressed; funding mechanisms; comprehensive
handbook needed

[ | more money; recognition by Congress that mandates
are not easy or inexpensive to implement

Overall Statistics

The most common area of needed program improvement is
overcoming the lack of maintenance of completed stormwater
management systems, which was cited by 10 jurisdictions
(31%). Educational activities were mentioned by eight juris-
dictions (25%). Six jurisdictions (18%) discussed both the need
for better criteria and for improved funding mechanisms. Four
programs (12%) mentioned monitoring needs and improved
enforcement. It should also be stated that even if only one
jurisdiction mentions a particular topic area as being a pro-
gram weakness, that weakness may be true on a widespread
basis and no less important.

12c.Are Research Projects Underway and Do They Have Wide-
spread Applicability?

This topic is a means to consider program evolution on a wide-
spread basis. There is a need in both program components to
learn more about all aspects of program development and imple-
mentation. This is especially true about BMP design and perfor-
mance, and about their water quality and resource management
benefits. The responses to this question are overwhelming, in that
S0 many jurisdictions are engaged in research activities, so that a
breakdown in terms of cities, counties, regional authorities, and
states is unnecessary.

Research is a program component in 29 jurisdictions (90%). Of
these, 26 programs (89%) state that their research has wide-
spread applicability. One of the programs replying that their
research does not have widespread applicability stated that it has
regional applicability. This represents a significant pool of infor-
mation that is being developed.

Other program
needs include
educational
elements,
better design
criteria and
funding
mechanisms,
monitoring
needs, and
improved
compliance
and
enforcement.

29 programs
(90%) have a
research

program com-
ponent, with 26
stating that
their research
has
widespread
applicability.
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27 programs
engage in
monitoring as
a program
component.

23 programs
(71%) monitor
water chemis-
try, 18 (56%)
monitor flow
rates, 13 (40%)
conduct
biological
assessments ,
and 12

programs
(37%) sample
sediments.

The predominant areas of research are in the implementation of
innovative stormwater management practices and monitoring the
performance of these practices. This is a very large potential
source of information that could be vital in efforts to characterize
urban runoff and quantify the design and performance of urban
practices. Imagine if there was coordination of these efforts in
terms of data

collection and analysis!

12d. Is Monitoring a Program Component?
This question asks if monitoring is being done and, if so, what
types of monitoring. Monitoring efforts can include water chemis-

try, sediments, biological, and flow rates.

Cities

All nine programs (100%) engage in some form of monitoring
as a program component. One city did not provide a break-
down of monitoring parameters. Eight programs (88%) moni-
tor water chemistry with seven (77%) monitoring flow rates.
Three cities (33%) monitor sediments and biology.

Counties

Nine programs (90%) conduct monitoring but one county did
not detail the individual parameters. Seven programs (70%)
monitor both water chemistry and flow rates. Six (60%) con-
duct biological monitoring while five programs (50%) do sedi-
ment monitoring.

Reaqional Authorities

Four regional programs (80%) conduct monitoring. Water
chemistry analysis is performed by three programs (60%) while
two (40%) measure flow rates and monitor sediments. Only
one regional program ( 20%) does biological monitoring.

States

Five programs (62%) conduct monitoring with all five sampling
water chemistry. Three programs (37%) conduct biological
monitoring while t wo (25%) do sediment and flow rate moni-
toring.
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Overall Statistics

27 programs (84%) engage in monitoring as a program com-
ponent. Water chemistry is monitored by 23 programs (71%),
18 (56%) monitor flow rates, 13 (40%) conduct biological as-
sessments, and 12 programs (37%) sample sediments.

12e. Does the Program Address Retrofitting to Reduce
Impacts from Developed Areas?

In addition to addressing whether retrofitting is a program compo-
nent, the question is further broken down as to whether the retro-
fitting addresses flooding, water quality, stream channel erosion,
or aquatic resources.

Cities

All nine programs (100%) implement retrofitting to reduce im-
pacts from developed areas. All nine (100%) address water
quality in retrofitting while six programs (66%) address flood-
ing. Five programs (55%) consider stream channel erosion,
and four (44%) consider aquatic resources.

Counties

Six counties (60%) include retrofitting to reduce impacts from
developed areas as part of their stormwater management pro-
gram. All six programs (60%) address water quality in their
retrofits while f ive (50%) consider flooding impacts. Four
programs (40%) address stream channel erosion and protec-
tion or restoration of aquatic habitats when retrofitting.

Reaqional Authorities

Only two regional programs (40%) are retrofitting to reduce
impacts from developed areas. These two (40%) consider
flooding, water quality, stream channel erosion, and aquatic
resources in their retrofit activities.

States

Six programs (75%) address retrofitting to reduce impacts
from developed areas. All six (75%) perform retrofitting to
improve water quality, while five programs (62%) also con-
sider both flooding and stream channel erosion. Three pro-
grams (37%) address retrofit to protect or restore aquatic habi-

23 programs
(71%) do
retrofitting
to reduce
Impacts
from devel-
oped

areas, and
all 23 ad-
dress

water quality
In their
retrofits.
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87% of the
programs
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This statistic
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the usefulness
of using
watershed ap-
proaches in
urban runoff

management
and
protection.

tats.

Overall Statistics

23 programs (71%) do retrofitting to reduce impacts from de-
veloped areas, with all 23 addressing water quality improve-
ment. 18 programs (56%) are retrofitting to reduce flooding.
16 programs (50%) consider stream channel erosion while
13 jurisdictions (40%) implement retrofits to restore or protect
aquatic habitats.

12f. Are Watershed-Specific Approaches Being Used?
This question also considers whether watershed approaches in-
clude consideration of regional stormwater management struc-

tures, water body targeting, and nonstructural BMP's.

Cities

Eight programs (88%) use watershed-specific approaches.
Seven programs (77%) engage in water body targeting and
nonstructural BMP's. Five (55%) include the implementation
of regional stormwater management systems in their water-
shed-specific approaches.

Counties

Watershed- specific approaches are a program element in eight
programs (80%). All eight include regional stormwater man-
agement systems and nonstructural BMP's in their watershed-
specific approaches. Six programs (60%) conduct water body
targeting.

Reqgional Authorities

All five regional programs (100%) engage in watershed ap-
proaches as a program element. Only four regional authori-
ties provided a breakdown of the various individual approaches.
Four regional programs (80%) conduct water body targeting.
Three programs (60%) engage in nonstructural BMP's while
two 40%) consider regional stormwater management systems.

States

Seven programs (87%) use watershed approaches as a pro-
gram element. Six states (75%) engage in all three approaches
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detailed in the question.

Overall Statistics

28 programs (87%) engage in watershed approaches as a
program element. This statistic demonstrates the necessity of
using watershed approaches in urban runoff management and
protection. Nonstructural BMPs are used by 24 programs
(75%) use nonstructural BMP's in their watershed approach.
23 jurisdictions (71%) use a waterbody targeting approach and
21 jurisdictions (65%) use regional stormwater management
practices in their watershed approaches.

13. General Iltems

The questionnaire, up to this point, is specific regarding program
elements and items. At this point, it is important to consider more
"intangible” items that also determine a program's effectiveness
and lessons that can be learned from experience. The answers to
this item are more qualitative and are based on the experience of
the individuals responding to the questionnaire. The discussion
will begin with the relative length of time that the programs have
been in effect. Further discussion will be on pitfalls that agencies
and individuals need to avoid and weaknesses that impede pro-
gram effectiveness. The final item in this chapter will be any addi-
tional thoughts that the individuals who responded wished to make.

13a. Program History of Respondents

In terms of program age, regional authorities have been involved
with erosion and sediment control and, primarily, stormwater man-
agement for an average of 18 years. Next in longevity are state
programs, having an average age of 13.1 years. County programs
have existed for an average of 12.8 years and city programs have
an average age of 11.5 years. The important point of this discus-
sion is to recognize that the programs represented in this discus-
sion have a lot of experience in erosion and sediment control and
stormwater management. When considered as a whole, the pro-
grams reviewed have a total of 415 years of experience, or an
average of 12.9 years.

We need to learn from these programs. Recognize that overall
program functioning and effectiveness depends on program ele-
ments just as much as good science and technical information.
There are some common threads in all programs that were
learned only through years of experience, regardless of where a

The agencies
represented in
this discussion
have a lot of
experience in
erosion and
sediment con-
trol and storm-
water manage-
ment.

When consid-
ered as a
whole, they
have an aver-
age length of
experience of
almost 13

years.
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"Need to have
community
support.

Need to have
early
successes and
to
communicate
these
successes."

"Not doing
anything is a
pitfall; so is
studying
things to
death and not
trying new
technology."

program is located, its local political structure, or its physiographic
factors. These common elements are necessary wherever pro-
gram implementation is being considered.

13b. Pitfalls to be avoided

The responses to this item will be presented as they were pro-
vided. There will not be an attempt to offer statistics for the
responses, and they should be carefully read by anyone involved
in erosion and sediment control and stormwater management.
Please remember that the items discussed are pitfalls and not
recommendations unless phrased that way.

Counties

BMP construction must be supervised by design pro-
fessionals; general construction contractors need su-
pervision

early on, many of the development regulations had
lots of "loopholes” and exemptions - these have
mostly been corrected

need to have community support; need to have early
successes and to communicate those successes;
need to be responsive to ratepayers; this means pro-
viding good customer service with feedback. Belle-
vue has a customer action request system.
objectives need to be clearly defined for any pro-
gram related to stormwater management; flood con-
trol, water quality, and their relationship to overall
environmental quality must be an integrated pro-
gram. If not, staff will spend excessive time on insti-
tutional barriers

not doing anything is a pitfall; studying things to
death; not trying new technology

developing regulations which may prove impracti-
cal to enforce; not developing a good partnership
with the regulated community; good partnership be-
tween regulators and regulated is critical; develop-
ing constant interaction with top management s cru-
cial

public hearings on projects before you proceed

all violation notices must be written; if securities are
required, do not permit the use of surety bonds; use
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of corrugated metal pipe in pond embankments;
building permit issuance must be controlled by sedi-
ment control inspection staff

maintenance and retrofitting is under-funded; issues
of equity are very sensitive

keep upper management informed on all major de-
velopments as they occur - this will reduce the stress
of updating management and getting approval at
critical points in the development of a program; edu-
cate in-house personnel

don't get too many agencies involved in utility de-
velopment; educate and involve the public before
deciding the program elements and keep them
onboard

need for dedicated funding source; need for ad-
equate staff; avoid program fragmentation; need for
performance standards

each program has a unique political environment to
consider; we are currently hamstrung by low rates,
yet we would have no program at all, most likely, if
there were higher rates; seek highest rates possible
as a starting point

overreliance on theoretical and technical knowledge
during design without appropriate consideration for
construction, maintenance, long term aesthetics, and
community acceptance

separation of grading, erosion and sediment con-
trol and stormwater management programs should
be avoided; plan review and maintenance programs
should not be politically separate

estimate resources to start the program and then
fund the program 2 -3 times that amount; be pre-
pared for the public's expectations when you start -
they are high

Reqgional Authorities

3-90

take the time to educate the decision-makers and
their technical advisors; be patient, don't expect im-
mediate results; the best opportunity for progress
and funding is immediately after a flood or other cata-
strophic event; you need to move quickly

avoid exemptions for special interests; keep systems
simple with low maintenance; don't allow property
owners associations to operate systems with mov-
ing parts; delegate to responsible local government

"Avoid
separation of
grading,
erosion and
sediment
control, and
stormwater
management
programs.”

"Take time to
educate the
decision mak-
ers and their
technical
advisers."

"Be patient,
don't expect
Immediate
results."
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"Education
should be
stressed;
dedicated
funding source
should be
identified."

"Avoid turf
fights with
related
programs that
overlap."

States

when possible; avoid regulatory duplication
develop comprehensive technical criteria first; con-
duct staff then public education and training; oper-
ate the program awhile; update the program after a
couple of years; implement goal oriented research
and evaluation effort; try to avoid frequent criteria
changes

don't start the program until it is well funded; be pa-
tient - start slow and phase buildup of the program
impatience of municipal units through state and fed-
eral regulatory permit programs that create adver-
sary attitudes and everyone closes up for fear of
imposition of outside requirements and enforcement

avoid turf fights with related programs that overlap;
lack of understanding and support from manage-
ment; reliance on funding assistance from EPA
legislative support - money, staffing, authority, en-
forcement; delegation - not without strong oversight
and ability to rescind

education should be stressed; include a diversity of
ideas for program development; dedicated funding
source should be identified

avoid municipal enforcement of erosion and sedi-
ment control; expertise is essential; the voluntary
nature of municipal programs slows implementation;
site based (as opposed to watershed based) regu-
lations

inflexible inspectors; must have sure and certain en-
forcement; specify minimum statewide standards to
base local plans on and to be in effect until local
plans are developed; prioritize watersheds and con-
centrate on developing or threatened watersheds
be very clear about application of first flush and what
it pertains to; specify when efficiency calculations
are required

enforcement provisions must be flexible and have
"teeth"; work early on with other government agen-
cies to ensure that the law and regulations will be
compatible with other stormwater management pro-
grams; include a detailed handbook, checklists, etc.
have a law on the books! It is very hard to convince
people to change their ways unless you have some
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enforcement authority; also, unfunded mandates re-
ally do not cut it

13c. Weaknesses Which Impede Program Implementation

This item is related to the pitfalls section but tends to detail more
program specific items versus external concerns.

Cities

Counties

inexperienced city staff and development engineers
with stormwater BMP's; lack of public education pro-
gram; fragmentation of clean water responsibility
since Bellevue was the second stormwater utility,
the early problems were that the utility was consid-
ered a rain tax; any new program must develop pub-
lic participation programs for support

lack of understanding by the general public and
policy makers surrounds environmental quality as-
pects of stormwater management; inability to define
a single problem with a primary source and solution
makes it difficult to get political support for neces-
sary resources; chronic problems do not generate
the fear and subsequent calls for action
coordination with community development office;
despite repeated efforts to train reviewers and in-
spectors, full compliance hasn't been achieved,;
plans are approved without adequate review;
changes are made out in the field which affect the
effective operation of stormwater facilities; do not
crack down on erosion and sediment control viola-
tions

inspections are the weakest link in our program; the
grant funded nature of the stormwater management
program makes it difficult to recruit and retain staff;
cumbersome hiring practices

lack of long-term funding

loss of revenue to incorporations/annexations; en-
vironmental regulations/permitting lead to delays and
cost overruns for CIP's; too much emphasis on plan-
ning

program is not integrated with the NPDES storm
water program; our role is providing assistance -

"Lack of
understanding
by the general
public and
policy makers
surrounds
environmental
quality
aspects of
stormwater
management;
inability to
define a single
problem with a
primary
source and
solution
makes it
difficult to get
political
support for
necessary
resources;
chronic
problems do
not generate
the fear and
subsequent
calls for
action".
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during tight fiscal times programs get cut; integra-
tion of water quality with flood is needed; change is

difficult
[ | lack of public support; lack of problem recognition;
"ack of strong development lobby; no new taxes movement;
ack o lack of strong research basis for BMP's
ad equate fund- | lack of adequate funding; lack of performance stan-
- - k of dards and research to improve performance; lack of
Ing, laCkK O interagency coordination
[ | low rates; lack of clear strategies for each water-
pertormance e S by b (being dovel
shed supported by public consensus (being devel-
standards and oped now)
research to u county enabling legislation give planning board re-
. view authority over development which may effect
Improve roads or drainage facilities, channels, stream corri-
performance; dors
| Kk of i | internal county government process
ack of inter- [ | developer pressure on policy decision makers to
agency keep away from doing much
coordination”. Regional Authorities
" ack of | funding limits - especially for watershed planning;
ack o lack of political support; lack of awareness and sup-
commitment at port fqr water quality'c'oncerns, esp_eci.ally NPS'
I | f [ | there is the usual political and special interest bick-
all levels o ering over economic impact to development; an in-
govern ment; herent hindrance to enforcement by due process
| k of h [ | agricultural exemption and WEAK land use and zon-
management | we respond to the greatest local needs as our and
d local funds permit; most flooding problems have
and program been addressed
integration and
. States
enforcement;
de|eg ation u inadequate funding levels; failure of decision mak-
d ers to recognize the impact of urban pollutants; lack
neeas of interest in the program by the regional EPA office
oversi g ht". ] lack of commitment at all levels of government; lack
of growth management and program integration/en-
forcement; need for education; lack of oversight with
delegation
[ | staff and resources at the state and local level; edu-
cation; consistency
[ | program needs to be mandatory at the municipal
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level

u funding; funding at state level; shortage of county
matching funds; too many municipal programs who
feel that the state is intruding on authority

[ | when delegated to local governments, the program
does not appear to be as strong as when the day to
day operation is handled by the state

u stormwater management program is not mandatory;
limited local staff to inspect and enforce local ordi-
nances; many localities do not charge appropriate
administrative fees to cover efforts in programs, thus
reducing their effectiveness; many local programs
do not require adequate surety for land-disturbing
projects

[ | lack of authority

13d. Any Additional Thoughts of the Individual Respondent

Cities

[ | the small size of our city bureaucracy has allowed
innovation that might not have been possible in a
larger jurisdiction

[ | community education is a very important part of
these programs - to get public support for city pro-
grams; it helps when the public understands about "The major
NPS and general drainage

| we need to keep offering training courses forinspec- | fOCUS Of any
tors_; research on effective BM_P'S for erosion and stormwater
sediment control needs to continue

[ there is the need to develop performance standards management
for erosion control and stormwater management program m ust

Counties be education;

[ | agriculture needs regulation; the pleasure boat in- mUSt address
dustry is polluting the waterways with their exhaust, internal staff
sewerage, and fuel spills; stormwater regulations education:
have to have water quality goals !

[ without a dedicated source of long-term funding, that need to keep
is a stormwater utility, the type of program created traini ng
here cannot survive . N

| there is a great need for coordinated/integrated man- | INSPECtOrs".
agement of water resources and programs;

[ | the major focus of any stormwater management pro-
gram should be education; any education program
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Questionnaire Responses

"Much can be
accomplished
if local, re-
gional, and
state agencies
can work as
partners; they
must all par-
ticipate in
identifying
what are the
most impor-
tant problems
as viewed by
the communi-
ties, instead of
priorities being
set by state,
regional, or
federal
agencies by
themselves."

would be remiss if it didn't address internal educa-
tion; regional approach is effective

the major debates here are related to property rights
versus preservation for the future; the public's abil-
ity to bear increased costs; shared involvement by
all water quality contributors

if impact is immediate, address through construc-
tion of on-site or regional facility to prevent impact,
if not immediate, contribute an equivalent amount
to county-controlled regional program
state/federal agencies need to be more proactive in
identifying, designing, and implementing new prac-
tices; state/federal funding is necessary to assure
success of these programs

Reqgional Authorities

our best successes have come through working pub-
lic/private forums at the regional level, this helps
diffuse opposition and demons; projects are help-
ful, education is critical

the most efficient program would be one which uti-
lized common criteria among local, regional, and
state which involved each level of government to its
capability without duplication

the information and data provided herein are cur-
sory, are partially based on the opinion of the per-
son completing the form and could be subject to
change after closer scrutiny

develop an institutional culture to service applicants
much can be accomplished if the local, regional, and
state agencies can work as partners; this means that
all of them participate in identifying what are the most
important problems as viewed by the communities,
instead of them being defined by the state, federal,
or regional agencies by themselves; partnerships
are needed to establish long-term goals and pro-
vide sensible resource allocation for their implemen-
tation over realistic time frames. Our current regu-
latory environment does not permit this; hiding be-
hind "higher" government shield to define what
"lower" governments need to do does not work and
will never work; we cannot afford the unfunded man-
dates we now have, much less new ones
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States

3-96

erosion and sediment control and stormwater man-
agement must be combined for maximum program
effectiveness; watershed planning efforts should be
combined with efforts to establish stormwater utili-
ties

without strict land use planning, aggressive state/
local land acquisition programs, and integrated wa-
tershed management our erosion and sediment con-
trol and stormwater management programs cannot
do the job

program history and evolution has helped; wetlands
and stormwater conflicts have to be resolved; con-
flicts with other programs must be resolved (6217,
319,402, etc.)

our stormwater management program is currently
being comprehensively revised to address storm-
water on a watershed basis, expand water quality
measures and practices

better compliance through education and coopera-
tive attitude for erosion and sediment control; need
better coordination with EPA,; state law only empow-
ers to work with locals; no minimum standards
new certification requirements and new local pro-
gram review process should help to improve the ero-
sion and sediment control program; significant im-
provements have been made since 1990

"Without
strict land
use planing,
aggressive
land acquisi-
tion pro-
grams, and
integrated
watershed
management,
our erosion,
sediment, and
stormwater
control

programs can
not do the
job."
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Common Elements

All urban run-
off control
programs
share com-
mon elements
such as a le-
gal frame-
work, admin-
Istration, per-
formance
standards,
design crite-
ria, public
education,
BMP
research, pro-
gram
evaluation

Chapter 4

Common Elements of
Successful Urban Runoff
Management Programs

Developing and implementing urban runoff control programs pre-
sents many unique challenges. These are quite different from
those encountered in the establishment of water quality manage-
ment programs for traditional point sources of pollution. The chal-
lenges are associated with the diffuse, intermittent nature of run-
off, and the management practices and strategies employed to
mitigate the adverse impacts of urban runoff. The experiences of
agencies that have developed and implemented urban runoff pro-
grams can help other entities establishing programs to overcome
some of these challenges. This chapter summarizes and dis-
cusses the common elements of the urban runoff programs re-
viewed in Chapters 2, 3, and Appendix B. It also provides recom-
mendations for establishing urban runoff control programs.

Recognize that essential program elements may differ depending
on whether implementation is at the state, regional, or local level.
However, all urban runoff control programs do share common el-
ements. These include legal framework, administration, perfor-
mance standards, design criteria, public education, BMP research,
program evaluation and monitoring data, etc. No single entity
can do everything. A "watershed management team" effort is
needed involving all appropriate levels of government. Programs
must be cooperative and involve federal, state, regional (if appro-
priate), and local governments that share responsibility for pro-
gram implementation. Cooperation, coordination, and partnerships
are cornerstones of successful programs. However, remember
that erosion and sediment control and stormwater management
programs primarily are regulatory programs. They must have an
effective enforcement mechanism to ensure proper site implemen-
tation and maintenance.

The questionnaire results reveal that cities, counties, and regional
authorities have a greater ability to provide funding and staff sup-
port for program implementation than do the states. Clearly, much
of the day to day implementation must be done primarily at the
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local level with significant support, expertise, and technical assis-
tance at the regional or state level.

Individual jurisdictions may have very specific reasons for imple-
menting an urban control program. The recommendations this
chapter are provided as a basic approach to program implemen-
tation. They may not be completely appropriate if a specific issue
forms the basis for an individual program. In these situations, the
agency still should consider the various components discussed
and recommended in this document, then evaluate their utility for
the specific program.

Existing programs may not have the flexibility to implement some
recommendations due to constraints imposed by their institutional
frameworks. It is also important to recognize that although we
strive for perfection in criteria and program elements, the reality
of program implementation is another story. There is an important
distinction between what we need to have for implementation of
an effective urban runoff control program and what we usually
get. Recognize that funding and staff support for urban runoff con-
trol programs must compete with other needed programs. There-
fore, it is often necessary to prioritize program elements and al-
low the program to evolve over time.

GENERAL INSTITUTIONAL FRAMEWORK ISSUES
1. Possible Roles of Various Levels of Government

The complex challenges posed by urban runoff management are
too great for any single level of government to solve. However, it
is essential to minimize the number of jurisdictional levels. This
allows for maximum implementation flexibility and reduces the po-
tential for conflicts. At the same time, there must be oversight to
ensure that the program is implemented consistently thereby as-
suring equitability throughout the nation, state or region. A team
approach involving federal, state, regional (if appropriate), and
local governments is needed. As mentioned so often in this docu-
ment, programs must be cooperative, involving the appropriate
levels of government, which must share responsibility for program
implementation. The roles of each partner must be clearly de-
fined to minimize duplication and conflicts. Effective coordination
among implementing entities is crucial to maximize program ef-
fectiveness. Cooperation and partnerships among all levels of gov-
ernment are essential for successful program implementation.

The number of potential jurisdictional levels needs to be consid-

Recognize
that funding
and staff sup-
port for urban
runoff control
programs
must compete
with other
needed pro-
grams. lItis
often neces-
sary to priori-
tize program
elements and
allow the

program to
evolve over
time.
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The ideal
approach to
program
iImplementa-
tion is for fed-
eral require-
ments to be
the broad
mandates
which necessi-

tate state,
regional, and
local
participation.

ered when developing a program. To the degree possible, man-
dated levels beyond those essential for program implementation
should be "invisible". For example, the minimum NPDES storm
water requirements can be contained within the state or local
program's requirements, which might be more restrictive or inclu-
sive. Issuance of the state or local permit would be a requirement
before the NPDES storm water permit Notice of Intent (NOI) for
coverage could be filed. The NPDES permit also would refer-
ence compliance with applicable state or local requirements.

An ideal approach to program implementation is for federal re-
quirements to be the broad mandates which necessitate state,
regional, and local participation. The state program would estab-
lish minimum performance standards, provide design guidance,
conduct research and educational activities, and oversee program
implementation. Regional authorities would further the state ac-
tivities, conduct watershed-wide planning and coordination, and
be involved with day to day implementation. Alternatively, local
governments can be involved with day to day implementation, but
only after their programs successfully completed priorities such
as stormwater master planning and effective maintenance and
operation of facilities. Having local governments conduct research
and education further enhances program implementation and evo-
lution.

Federal role

Federal agencies have an important role in the implementation of
urban runoff control programs. Chapter 1 briefly summarizes fed-
eral programs implemented by the Environmental Protection
Agency, NOAA, Department of Agriculture, and other federal agen-
cies which can have an indirect or direct influence on urban run-
off programs.

The Federal Clean Water Act and the Coastal Zone Management
Act Reauthorization Amendments of 1990 provide impetus for
establishing urban runoff control programs at the state, regional,
and local level. Given our knowledge about the deleterious ef-
fects of erosion, sedimentation, and stormwater on receiving wa-
ters, it is important that federal laws establish minimum national
requirements for controlling these pollution sources. These need
to be broad mandates which require all states to establish urban
runoff control programs thereby assuring national consistency.
This prevents states and local governments which do not want to
address these problems from gaining an economic and competi-
tive advantage over those governments which accept their re-
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sponsibility to be good stewards. However, the national require-
ments must recognize the site specific nature of urban runoff con-
trol and allow states flexibility to establish appropriate institutional
frameworks and BMP design criteria.

Funding also is an important contribution that the federal govern-
ment needs to make. In particular, funding is needed to demon-
strate BMPs, develop and distribute educational materials, and to
conduct research on BMPs - to develop new technologies, refine
existing ones, and to determine the effectiveness of design crite-
ria. Initial "seed money" also is needed to assist states develop,
implement, and institutionalize their programs. Funding for the
programs and staff can be switched over time to state and local
sources, but only after the programs are established, and gain
support and acceptance from residents, the regulated public, and
elected officials.

Technology transfer is another important role for federal agen-
cies, especially EPA. While implementing urban runoff programs
presents many unique challenges, often there is no need "to rein-
vent the wheel", either institutionally or technically. As seen in
Chapters 2, 3, and Appendix B, most of the urban runoff control
programs are conducting research that has widespread applica-
bility. A national clearinghouse is needed to quickly and easily
transfer information about the results of recent and on-going re-
search projects around the country. Electronic bulletin boards
are an excellent way to do this, as are periodic national confer-
ences.

Federal accountability and consistency is a final role for federal
agencies. Federally funded projects and activities on federal lands
need to serve as models, especially with respect to BMP imple-
mentation and maintenance. Additionally, many federal programs,
especially older ones, conflict with the goals of more recent envi-
ronmental programs. Communication, coordination, and coopera-
tion between EPA and other federal agencies, and between state
and federal agencies, is needed to minimize conflicts and assure
that federal programs and activities serve as models.

State role

State programs need to serve as the broad umbrella for effective
urban runoff control. Implementation should involve state, regional
(if appropriate), and local governments. The state's legal frame-
work should allow delegation of program implementation to lower
levels of government. However, experience shows that the effec-

Experience
shows that the
effectiveness
of delegated
programs de-
pends on
strong
oversight and
presence by
the state to
assure that
actual
program
iImplementa-
tion is aggres-
sively pursued
at the local
level and to

ensure
statewide
consistency.

4-4



Institutional Aspects of Urban Runoff Management Common Elements

Regional Au-
thorities often
share many
responsibili-
ties of states,
but can often
enhance com-
munication
between the
state, coun-

ties, and cities.

tiveness of delegated programs depends on strong oversight and
presence by the state to assure that actual program implementa-
tion is aggressively pursued at the local level and to ensure state-
wide consistency. Important state roles include:

B Coordinating with federal agencies, regional or local programs;

B Enacting proper legal authority through the legislative and regu-
latory process;

B Establishing performance standards for erosion control and
runoff treatment;

B Conducting and coordinating BMP and other vital research
needed toestablish sound design criteria;

B Providing technical assistance and technology transfer;

B Developing and implementing public education programs, in-
cluding training and certification programs for practitioners de-
signing, constructing, inspecting, or maintaining runoff prac-
tices;

B Developing and implemented sediment and biological moni-
toring programs to evaluate program effectiveness;

B Establishing the legal authority allowing local governments to
implement dedicate funding mechanisms such as stormwater
utilities;

B Overseeing delegation of program components to regional or
local entities to assure consistency between programs at the
regional or local level.

Reqgional Role

The need for and existence of regional authorities will depend on
many factors including the size of a state, responses to past wa-
ter resource management problems, and impetus for water re-
sources management programs. Defining an appropriate role for
regional authorities is difficult because their purpose and nature
varies greatly. However, regional authorities often share many of
the responsibilities of states. They also provide an effective link
between a regions's cities and counties, and also they can en-
hance communication between the state, counties, and cities.

One benefit of regional water authorities, as seen from Florida's
water management districts and the Puget Sound Program, is the
establishment of programs that are based on watershed bound-
aries instead of political ones. This allows a more comprehen-
sive approach to protecting and restoring water bodies by assur-
ing inclusion of all governmental entities within the watershed.
Regional authorities, in cooperation with local governments and
citizens, can take the lead in developing watershed management

45



A Guide for Program Development and Implementation

plans. They can target and prioritize watersheds, allowing water-
shed plans and goals to be developed systematically. Stormwa-
ter pollutant load reduction goals developed as part of the water-
shed plan can become part of a TMDL, provided there is close
cooperation with state agencies. Regional authorities also can
play an important role in the development of watershed-wide run-
off management plans, especially coordinating the stormwater
master planning efforts of local governments within a watershed.

Regional authorities also allow for the modification of state BMP
design criteria to address special concerns such as ground water
protection, or to address differences in characteristics such as
soil types, geology, topography, or water table conditions. All of
these greatly influence the appropriateness and performance of
specific BMPs. Regional agencies also can conduct or coordi-
nate the research necessary to develop the regional specific de-
sign criteria.

Regional agencies are very appropriate for providing technical
assistance to local governments. Two of the regional authorities,
the Northeastern lllinois Planning Commission and the Puget
Sound Authority, developed urban runoff control design manuals
for use by local governments. Coordinating the development and
implementation of public education programs, and training pro-
grams for stormwater system designers and builders, is another
role often undertaken by regional authorities.

Traditionally, many regional water authorities have been created
as flood control agencies. Examples of this include the Urban
Drainage and Flood Control District of Denver and the South
Florida Water Management District, both of which were estab-
lished to address flooding that crossed jurisdictional boundaries.
However, as the water pollution aspects of urban runoff became
known, their programs evolved into more comprehensive water
resource management programs that also address runoff quality.

Cities and Counties

Local governments must be one of the lead entities in any suc-
cessful runoff program. Local governments typically make land
use and development decisions which create urban runoff prob-
lems and the need for stormwater infrastructure. Atthe local level,
the erosion, sediment and runoff control program can be inte-
grated with other critical local programs such as land use plan-
ning, floodplain management, wetlands protection, tree protec-
tion, open space and recreation, transportation, and wastewater

Regional wa-
ter authorities
also can play
an

Important role
in the
development
of watershed-
wide runoff
management
plans,
especially
coordinating
the stormwa-
ter master
planning ef-
forts of local

governments
within a
watershed.
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Common Elements

Local pro-
grams should
focus first on
developing
and imple-
menting
stormwater
master plans
which are
consistent
with future
land use plans
and

regional wa-
tershed plans,
inspections
during and
after construc-
tion, illicit
connections,
operation and
maintenance,
and getting
dedicated
funding
sources.

management. This promotes use of nonstructural management
practices which can help to prevent and minimize urban runoff
problems.

The city and county role should focus first on:

B Developing and implementing local stormwater master plans
which are consistent with local future land use plans and with
regional or state watershed plans;

B Conducting inspections both during and after construction;

B Implementing dedicated funding sources, like stormwater utili-
ties;

B [dentifying and removing illicit connections;

B Conducting operation and maintenance activities.

Once these program components have been successfully imple-
mented, local programs, like state programs, can evolve to in-
clude additional activities. Public education programs should be
one of the earliest program additions. They are essential in sell-
ing the concept of a stormwater utility fee. Cities and counties
where program implementation efforts have gone far beyond the
minimum components above provide an example of what can be
done if there is local recognition of the importance of proper ero-
sion, sediment, and stormwater management and support for ur-
ban runoff program implementation.

Local governments can be essential in assuring inspections and
compliance. They typically have inspectors onsite several times
during the construction process. Although linking the urban run-
off program inspections to other permit inspection requirements
may seem to maximize benefits, there must be a dedicated staff
for inspection and enforcement of erosion, sediment and urban
runoff controls. Using building or grading inspectors to assure
compliance with controls may be fine on small sites, but larger
sites are more complicated in terms of types of practices and phas-
ing of their implementation. These sites need inspection by indi-
viduals who are specially trained in the design, construction, and
operation/maintenance of erosion and sediment controls and ur-
ban runoff BMPs, and whose primary function is urban runoff con-
trol inspection. Secondly, assuming that existing staff can assume
responsibility for another program, in addition to their current re-
sponsibilities, just does not work. Experience has shown that these
individuals always will have a primary responsibility, such as final
inspections for occupancy of a house or structure. Consequently,
less emphasis is placed on erosion, sediment, and urban runoff
control.
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Local governments also can play important roles in the erosion,
sediment and stormwater permitting and enforcement process.
Delegation of permitting to local governments should be done with
caution and close oversight. Experience has shown that as the
permitting process moves from the state to the local level, permit-
ting decisions can be more easily influenced by nontechnical fac-
tors. At the local level, the issuance of building or grading per-
mits can be linked to the issuance of erosion, sediment, and storm-
water permits, helping to assure that control practices are installed
before land clearing begins. Additionally, other local approvals
(i.e., occupancy certificate) can be leveraged in the event that
enforcement action is necessary.

2.Should the erosion and sediment control and urban runoff
management programs be integrated?

Integration of erosion and sediment control and stormwater man-
agement components greatly enhances the environmental and
cost-effectiveness of the program. Urban runoff management pro-
grams should be viewed as a broad umbrella encompassing the
prevention and management of runoff both during and after con-
struction or land disturbance. The importance of program integra-
tion is well recognized, with the majority of programs reviewed
having integrated erosion/sediment control and urban runoff man-
agement. Staff in two of the ten jurisdictions with separate pro-
grams opined that they should have integrated programs.

Program integration helps consolidate and coordinate permitting
and design requirements, and plan review. Site requirements and
design criteria for erosion/sediment controls and urban runoff
controls also can be better coordinated and more consistent with
an integrated program. For example, site control requirements
such as the design volume of a sediment basin should be consis-
tent with the design volume for the urban runoff management
basin. This allows the sediment basin, when the site is finally
stabilized, to be converted to provide permanent urban runoff treat-
ment and management. Program integration can help to achieve
highly desired multiple benefits, avoid duplicative review pro-
cesses, and can reduce overall program administration and con-
struction costs.

Program integration also greatly enhances inspection and proper
operation of control practices, an area of program weakness in
nearly every program reviewed. Construction inspection can be
done by one inspector instead of two, an important consideration

Integrating
erosion/sedi-
ment control
with stormwa-
ter
mangement
can help to
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desired mul-
tiple benefits,
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tive review
processes,
and reduce
overall admin-
istrative and
construction

costs.
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since trained erosion, sediment, and runoff control inspectors are
not abundant. Integrated inspections help to assure that sedi-
ment control basins are not converted to urban runoff facilities
prior to final site stabilization. Linking the two programs also pro-
vides implementing agencies additional enforcement tools, help-
ing to improve site compliance.

In summary, integration of erosion and sediment control and ur-
ban runoff management programs is strongly recommended. Ur-
ban runoff management needs to be viewed as a continuum. Pro-
grams must address the adverse impacts of urban development
from initiation of site disturbance, through the development pro-
cess (erosion and sediment control, temporary urban runoff con-
trol), to completion of construction and final site stabilization, and
finally to maintenance and operation of BMPs after completion of
site development (urban runoff control).

3. Program Goals

To maximize their cost-effectiveness and to gain broad public sup-
port, urban runoff programs should be multifaceted, establishing
goals to address the important runoff related problems within the
jurisdiction. Program goals should be based on problems which
are clearly recognized as being important and interrelated by the
general public and elected officials at the implementation level.

Examples of related goals which can be addressed as a compo-
nent of an overall urban runoff management program include:

water quality

flood control

ground water protection
channel erosion

habitat protection
fisheries protection
resource protection
wetlands protection

It is not necessary for all of these to be goals of an urban runoff
program, but they are closely related and generally best man-
aged through an integrated program. An urban runoff control pro-
gram can be a component of a broader, more comprehensive re-
source protection program.

The absolute worst reason to implement a program is only be-
cause it is required by others. It is very difficult to gain local sup-
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port for a program where the jurisdiction does not have ownership
of the program. However, it must be recognized that many urban
runoff control programs would not exist if not for federal or state
requirements. The federal or state requirement must be turned
into a local priority, by addressing problems of local importance, if
funding and staff support is to be provided. Of the 32 programs
reviewed, 37% indicate that a partial reason for program imple-
mentation is because it is required by others. However, many of
these programs also developed in response to local needs as
opposed to only responding to requirements imposed by some
other entity.

The bottom line is there must be local ownership of the program if
it is going to be effective. Individuals charged with establishing an
urban runoff program must educate local officials and the general
public about the benefits that the program will provide for their
community.

STORMWATER MANAGEMENT

1. Basic goals and performance standards

The basic intent of these programs should be stated in terms of
protection: protection of public health and well-being; protection
of aquatic or natural resources; protection of property. Public
support is more likely if the general public clearly understands
that urban runoff control personally benefits them, either through
protection of their lives, homes, property, aquatic resources, or
quality of life. The goals of an effective urban runoff control pro-
gram should include flood protection and water quality protection
as a minimum, with other goals such as aquifer recharge, habitat
or fisheries protection included when appropriate. A program
which addresses several urban runoff related problems will have
more supporters, especially when local benefits can be observed.
One problem that often arises in large watershed programs (i.e.,
Chesapeake Bay Program) is a lack of political commitment by
those jurisdictions that don't perceive a personal benefit from their
expenditures. Land owners and local governments in the upper
parts of the watershed need to understand why it is important for
them to be part of the solution.

Ideally, a program's basic performance standard should be to as-
sure, for all new construction or redevelopment, that the post-
development runoff peak discharge rate, volume, and pollutant
loading do not exceed pre-development levels. Implementation
of this approach might require onsite runoff treatment for all

Public support
iIs more likely
if the general
public clearly
understands
that urban
runoff control
personally
benefits them,
either through
protection of
their lives,
homes,
property,
aquatic
resources or
qguality of life.
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projects, with runoff quantity control requirements depending on
factors such as project size, impervious area, or location within a
watershed.

Maintaining pre-development or historical peak discharge rates
has been the primary performance standard of most stormwater
guantity control programs. Factors that must be analyzed in set-
ting this standard include the design storm (return frequency and
duration), downstream conveyance capacities, and stormwater
master plan considerations. In recent years, programs have used
more than one design storm, one for flood protection (25-yr, 24-
hr) and the other to minimize channel erosion (2-yr, 24-hr). Anew
concept is the "critical duration storm™ which is defined as the
storm creating the greatest change in pre-development and post-
development conditions. This design storm is used by the Su-
wannee River Water Management District (Florida).

Traditionally, few urban runoff programs have included goals or
performance standards for runoff volume. However, the impor-
tance of volume in runoff management is becoming more recog-
nized. Volume control can greatly increase flood control, espe-
cially in closed basins; help recharge aquifers and maintain stream
baseflow; minimize stream channel erosion and habitat loss; and
protect water quality by reducing loadings and by reducing ex-
cessive freshwater flows, especially into estuaries where salinity
regimes can be adversely altered by urbanization.

Unfortunately, most of the currently used urban stormwater treat-
ment practices can't achieve the goal of reducing post-develop-
ment pollutant loadings to pre-development levels. A more realis-
tic runoff quality goal is to reduce post-development total sus-
pended solids loadings by 80%, as measured on an average an-
nual basis. This goal is the basis for the urban runoff treatment
programs in Florida and Delaware.

2. Design Criteria for Runoff BMPs

The program's goals and performance standards will greatly in-
fluence which practices are used to achieve compliance. If vol-
ume control is a program goal, then practices which infiltrate or
reuse runoff will be relied upon. If peak discharge rate control is
the goal, then detention facilities, which are more capable than
other practices in temporarily holding large quantities of runoff,
will be favored. Of course, the "BMP Train" approach in which
several practices, appropriate for the site, are used in combina-
tion typically is the best approach, regardless of the goal.
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Considerations in establishing peak discharge design criteria typi-
cally include the design storm, runoff calculation methods, weir
or control structure sizing, conveyance capacities, and downstream
erosive velocities.

Establishing design criteria to achieve a specified level of runoff
pollutant load reduction is much more complicated. Factors that
must be analyzed, and for which local data are needed, include
precipitation characteristics, including storm volume frequencies
and inter-event times; pollutants of concern; runoff concentrations
and loadings; existence of "first flush" effects; treatment efficiency
of various practices; drawdown time; land use; drainage area;
type of conveyance; and whether treatment practices will be "off-
line" or "on-line". Since the design of runoff treatment practices is
still in its infancy, design criteria must be periodically revisited
and revised as more data about the design and effectiveness of
practices becomes available.

Practices to control runoff volume are limited to either infiltration
practices or reuse practices, thus limiting somewhat where vol-
ume control can be achieved. Considerations in establishing de-
sign criteria for these practices include those discussed above
plus irrigation rates, area to be irrigated, and site characteristics
such as soil type, depth to ground water, etc. Experience in many
states has shown that infiltration practices generally can not be
considered where there are:

[ | Silt or clay soils

[ ] areas where water tables or bedrock are close to
the surface

| steep slopes

An important concern with respect to both volume control and
urban runoff treatment is to assure that there are no adverse im-
pacts to ground water quality. Infiltration practices should be veg-
etated to help bind runoff pollutants in the soil, and to maintain
soil permeability. Particular care is needed where soluble pollut-
ants are prevalent, especially in highly transmissive coarse sands
where their migration to ground water could occur unimpeded.
Again, the BMP Treatment Train approach is crucial, especially
the inclusion of nonstructural source controls which can reduce
pollutants with a high migration potential.

Practices to
control runoff
volume are
limited to
either
infiltration
practices or
reuse prac-
tices, thus
limiting some-
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volume con-
trol can be
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3. Exemptions, waivers, and variances

Ideally, all land use activities should be subject to the stormwater
program's requirements. However, nearly all programs include ex-
emptions or waivers because of limitations on program resources,
and as a result of compromises or political decisions made during
the development of the program. Typically, the exemptions and
waivers tend to be broader than many program staff feel should
be allowed. If included in a program, they should be for activities
which will not seriously undermine program effectiveness.

Exemptions

The most common exemptions are for agriculture, forestry, and
the construction of single family homes which are not part of a
larger plan of development. The construction of single family
homes, that are not part of a subdivision, usually poses little prob-
lem because of their limited individual runoff impacts. The first
two exemptions may be appropriate for urban runoff management
programs. However, these activities should be included in broader
based programs, especially statewide runoff management pro-
grams. In Florida, the state stormwater rule exempts agricultural
activities provided the land owner has a Conservation Plan and
has implemented the BMPs contained in the Plan. Likewise, for-
estry activities are exempt provided the operations are conducted
in accordance with the requirements set forth in the state's Silvi-
culture BMP Manual.

Another common reasonable exemption is a disturbed area or
impervious surface area threshold, especially for runoff quantity
management. Impervious surface thresholds vary widely. They
range from 5,000 square feet, which is common for exemptions to
runoff quality management, to up to two acres, which is used in
some runoff quantity management programs. It is recommended
that thresholds for runoff quantity management be based upon
local conditions and impacts (i.e., master plan considerations,
location within a watershed, downstream conveyances, etc.) Run-
off quality thresholds should not exceed 5,000 square feet since
this size typically allows small improvements such as turn lane or
parking additions. This is a small area of disturbance and makes
a statement that all development must consider the urban runoff
guality impacts as an essential component of site development.

Waivers

Waivers are less generic than exemptions, typically requiring
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case-by-case determinations. Examples of waivers include a run-
off pollution loading threshold (for a specific parameter or for sev-
eral) or, for runoff quantity only, a minimum increase in peak dis-
charge before quantity controls are necessary. For example, the
Maryland Critical Areas Program establishes a maximum pre- to
post-development increase in phosphorus loading. A common
waiver for stormwater quantity control is for projects that do not
increase the pre-development peak discharge rate for the two-
year storm by more than 10%.

Stormwater quantity waivers can be separated from runoff quality
waivers in that quantity controls may depend on the location of a
project within a watershed. On the other hand, stormwater quality
waivers are very project specific. They should be considered on
a much more limited basis, especially because of the cumulative
loadings of small projects.

Variances

There also must be some form of variance procedure for those
situations where strict implementation of program requirements
presents an unnecessary hardship or is not feasible. Flexibility
must be provided to deal with those specific situations yet not
weaken the program. A variance procedure could allow for an
innovative practice on a site where strict adherence to existing
criteria would be costly and of negligible benefit. The basis for
variances must be clearly documented in a case file, providing a
record to help maintain equitability. This is especially important
when variances are denied, or if an applicant believes that they
are being held to a higher standard.

4. Design assistance and guidance

In most areas of the country, urban runoff quality control programs
are very new. Practitioners have little experience in developing
and implementing programs, designing or constructing BMPs, or
inspecting or maintaining runoff systems to reduce pollutants. It
is essential that design assistance and guidance be given to those
implementing the program, and to those being regulated by the
program. Training on the design, construction, operation, and
maintenance of runoff quality control practices is an essential part
of the much larger educational component of a successful urban
runoff management program.

Regular educational programs on the design, construction, and
maintenance of runoff controls are essential. This helps assure
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that individuals remain current with the rapid changes in informa-
tion on the design and performance of practices. It also provides
opportunities for training the large influx of new personnel each
year in the design and construction industry, and in the rapidly
growing field of urban runoff management. Education programs
help individuals have a good understanding of their roles and
responsibilities. This is crucial to effective program implementa-
tion.

Common design aids include comprehensive BMP design hand-
books such as the Florida Development Manual: A Guide to Sound
Land and Water Management and the Washington Department
of Ecology's Stormwater Management Manual for the Puget Sound
Basin. Many of the programs reviewed for this handbook have
developed excellent design handbooks. Another approach is the
use of individual documents for each BMP such as Maryland's
"Infiltration Standards and Specifications" and "Constructed Wet-
lands”. While distributed as separate documents, they represent
a comprehensive approach to design guidance when considered
together.

The format of these design aids is not as important as their avail-
ability. Development of BMP manuals is very challenging techni-
cally and often very expensive. This is one reason why state or
regional agencies usually take the lead in their preparation. Pre-
paring BMP manuals requires close cooperation among state,
regional, and local agencies along with the engineering and de-
velopment communities. Universities often are involved, espe-
cially in testing BMP designs to assure they achieve the desired
level of treatment. This approach helps assure that the final docu-
ment is comprehensive and accurate, with widespread applica-
bility. Having a design document, which includes appropriate plan
content requirements and material specifications, that is accepted
across political boundaries, assists designers in becoming profi-
cient in accepted design, and also assists in proper implementa-
tion by contractors. Having a consistent policy also reduces pos-
sible inequities by assuring that land developers in one jurisdic-
tion do not have additional economic burdens that do not exist in
an adjacent or nearby jurisdiction.

5. Management and source controls

It is becoming more recognized that structural treatment controls
can only partially mitigate urban runoff pollutant loads. These prac-
tices can not reduce post-development pollutant loadings to pre-
development levels. Structural controls can be very effective at
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removal of suspended solids and the pollutants bound to them,
but they are much less effective in reducing soluble pollutants.
Consequently, source controls, which reduce the generation of
pollutants at a site, must be used in conjunction with structural
practices to fully achieve the desired goals of an effective urban
runoff management program. Which source controls should be
emphasized depends on the specific pollutants of concern in a
given jurisdiction.

Source controls do not have to be expensive or complicated. In
general, they are simple, common sense practices such as cov-
ering areas to limit exposure of materials to rainfall or runoff; re-
cycling oils, lubricants, fuels, and antifreeze; reducing the use or
amount of fertilizers or pesticides; or, routing roof runoff to pervi-
ous areas. When implemented, these practices can provide sig-
nificant water quality benefits, although it is very difficult to quan-
tify the benefits. Additionally, using source controls often can
save money.

Source control guidance documents are extremely beneficial since
most people are still unfamiliar with "pointless personal pollution”.
They still do not understand how their everyday activities affect
water quality. However, preparation of guidance documents takes
time and money, requiring these efforts to be prioritized. Prioritiz-
ing can be based on a widespread problem such as household
hazardous waste disposal, or based on a limited specific activity
which may have large environmental consequences, such as
proper disposal of waste products associated with motor vehicle
maintenance.

Once the source controls to be emphasized are selected, a time-
table must be established to prepare guidance documents on a
priority basis. Guidance must not only explain the benefits of us-
ing the source control, but also must include when, where, and
how they can be used. If recycling of waste oil or hazardous wastes
is a source control, then fairly accessible locations must be pro-
vided and publicized so that individuals can easily dispose of their
wastes. A major consideration with respect to source control guid-
ance is the method of delivering the information. Effective deliv-
ery mechanisms include stories in the local paper or television;
newsletters or utility bill stuffings sent to the general public; ar-
ticles in trade journals or trade association newsletters; and pre-
sentations at meetings of civic or trade organizations. However,
experience has shown that you can not rely on a passive ap-
proach, such as making pamphlets available at various locations.
There has to be a more aggressive approach which stresses in-
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teraction and repeated education.

In summary, source controls are an integral component of suc-
cessful urban runoff programs. They can not be considered short
term in nature.

EROSION AND SEDIMENT CONTROL
1. Basic goals and performance standards

The most common goal of jurisdictions implementing an erosion
and sediment control program is protection - of public safety, wa-
ter quality, or other aquatic related resources such as habitat or
fisheries. A more realistic goal, as mentioned by a number of ju-
risdictions, is minimization, "to the extent practical”, of off-site im-
pacts. That's because even with the best designs, the process of
site development with its associated earth disturbance, can still
create adverse downstream impacts because of the limited effec-
tiveness of current erosion and sediment practices, especially
when severe storm events exceed the design storm for these
practices. The intent of erosion and sediment control programs
should be to minimize the potential for off-site impacts by reduc-
ing the areal extent and time duration of impacts.

In defining how a program can minimize impacts, a dual strategy
is recommended. The program should seek first to prevent ero-
sion and then seek to reduce the associated sedimentation. Pre-
vention practices include sequencing construction to reduce ar-
eas of disturbance, conducting land disturbance during the dry
season, establishing limits on areas of disturbance during the wet
season, and timely stabilization (temporary or permanent) of dis-
turbed areas. Reduction of impacts would follow using traditional
erosion and sediment control practices such as stabilized con-
struction entrances, silt fences, diversion dikes, sediment traps
and basins. Reduction practices are most effective at removing
coarser sediments, while preventive practices are more effective
at removing silt or clay particles by preventing their initial move-
ment.

In summary, a basic goal of erosion and sediment control pro-
grams should be to minimize off-site impacts by following a phi-
losophy of first preventing erosion and then maximizing control of
sedimentation onsite.

Once the program's goal is determined, it is necessary to estab-
lish an achievable performance standard which will form the ba-
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sis for the development of design criteria for the various erosion
and sediment control practices to be used. Performance stan-
dards can be either technology based or water quality based.
Technology based standards are the most common. They typi-
cally are related to a reduction in the level of suspended solids
(e.g. 80%) leaving a site, or may be expressed in terms of retain-
ing sediment onsite. The former standard is appropriate because
there is a good understanding of the processes involved in the
reduction of suspended solids. The latter performance standard
addresses potential adverse impacts beyond water quality such
as public safety concerns associated with tracking sediments onto
public streets or sediment clogging of runoff conveyances which
can increase flooding. Water quality based standards often are a
"backstop” since most environmental laws prohibit violations of
water quality standards. A common water quality based standard
is that discharges may not increase turbidity, measured in NTU,
above background conditions by more than a specified amount.
A common problem with this approach is the issue of compound-
ing sources of sediment, possibly from other sites under construc-
tion, which may hinder enforcement of a specific site.

2. Design Criteria

Once a performance standard has been established, then design
criteria need to be developed for the individual erosion and sedi-
ment controls. By providing both performance standards and
design criteria, site planners and engineers can select those prac-
tices which will work best on a given site because of its specific
soils, topography, slopes, geology, and hydrology characteris-
tics. Design criteria need to be specified for both prevention and
reduction practices.

Specific design criteria should be included for at least two pre-
vention practices. First, a maximum area of disturbance at any
one time should be specified, with a variance provision for spe-
cific activities which cannot meet that limitation such as highway
interchange construction. Second, a maximum time frame for ei-
ther temporary or permanent site stabilization upon cessation of
grading needs to be set. Delaware's program limits site distur-
bance at any one time to a maximum of 20 acres and requires
site stabilization within 14 days when an area is not being actively
worked. The specific design criteria for prevention practices will
depend largely on local rainfall patterns and associated runoff
characteristics. If there is a defined seasonality to the rainfall, the
criteria may be primarily directed towards activities conducted dur-
ing the wetter seasons. This approach is used by the Puget Sound
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Water Quality Management Program which establishes seasonal
limits on disturbed area.

Design criteria for reduction practices often are based on sizing
criteria, either in terms of contributing drainage area or storage
volume or both. Most programs establish a minimum size for sedi-
ment traps and basins, such as 1,800 cubic feet per acre of drain-
age area. This volume figure was developed years ago by the
Natural Resources Conservation Service (then the Soil Conser-
vation Service) to achieve a 70% reduction in suspended solids
on a Piedmont hydrologic soil group C soil. The volume was then
placed in design criteria as a minimum standard for site design.

It must be recognized that the sizing of these practices is based
on a design storm having a specified return interval, such as the
two- year, 24-hour storm. Therefore, it is essential that long term
rainfall records be analyzed to determine the appropriate design
storm. The selected design storm should be one which occurs on
a frequent basis, and for which the probability of exceedance is
relatively low. Control practices will not achieve the desired level
of performance for those storms which exceed the "design storm"”.
The final selection of the design storm must balance performance
and costs. Establishing a very stringent standard may be desir-
able from a resource protection standpoint, but may create costs
that the regulated public considers excessive. Essentially, selec-
tion of the design storm depends on the level of risk associated
with the probability that storms will occur which exceed the de-
sign storm. Most standards established around the country rec-
ognize that the implementation of site controls may still allow ad-
verse downstream impacts when larger storms occur.

3. Exemptions and waivers

If the erosion and sediment control program is integrated with the
stormwater management program, the exemptions and waivers
should be consistent, but not necessarily identical. There are ac-
tivities which, due to their limited size, should not be required to
provide permanent stormwater management, but which should
be required to implement erosion and sediment control. An ex-
ample, is single family home construction that is not part of a
larger development.

The most common and simplest approach for establishing exemp-
tions and waivers is based on the amount of disturbed area. This
approach is easily implemented since determining the amount of
disturbed area is simple. The size of the disturbed area for an
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exempt activity will depend to some extent on local conditions
such as rainfall patterns, soil types, and topography. It is recom-
mended that the threshold size of disturbance be relatively small,
such as 5,000 square feet. This emphasizes that erosion and sedi-
ment control are integral components of site development. It also
helps to minimize potential cumulative impacts if many construc-
tion projects are on-going within a watershed.

There also has to be some flexibility for unforeseen types of ac-
tivities for which preconstruction review and approval would be
an undue hardship and not be in the best public interest. These
activities typically are of an emergency nature, such as those re-
quired after an extreme storm event which creates situations need-
ing an immediate response. Such activities must still implement
erosion and sediment controls, but implementation should be
based on requirements defined onsite. Alternatively, a special
process can be established which calls for submission and re-
view of plans within an appropriate time frame.

4. Design Assistance and Guidance

To maximize program effectiveness and the proper use, design,
construction, and maintenance of erosion and sediment controls,
it is essential to have a design guidance document available for
designers, developers, and contractors. It is not difficult to de-
velop such a document, as most areas of the country already
have one in use. To a large extent, the manuals are very similar
to one another. For each practice, the design manual should
specify the purpose, applicability in different site situations, siz-
ing, materials, construction standards, maintenance needs, and
operational information. The manual must include both structural
and vegetative practices. Many of the structural practices, except
for storage volumes of sediment traps or basins, tend to have
universal design criteria. Vegetative practices must include local
considerations such as the types of plant materials and how they
are best established and maintained

PROGRAM IMPLEMENTATION ISSUES

State programs are limited in their ability to obtain resources, being
dependent upon uncertain annual legislative general appropria-
tions. Therefore, an approach used in several state programs is
the concept of "delegation of authority”, with the permitting pro-
gram delegated to a lower level of government. This is similar to
the historic delegation of authority that EPA has used in the NP-
DES program. However, EPA only delegates this program to states
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and prohibits further delegation to lower levels of government.
State programs which use delegation generally allow the lower
level of government an option of accepting delegation of the pro-
gram, with implementation done by the state if the regional or
local government chooses not to do so. The effectiveness of this
approach depends on oversight and a strong presence by the
state. This assures that actual program implementation is ag-
gressively pursued at the local level. It also assures statewide
consistency.

Delegation can create several problems including a lack of state-
wide consistency and potential conflicts between the state and
the delegated agency. These issues can be minimized by:

1. Specifying a maximum time frame for which delegation is
granted and having the state conduct a periodic review of
performance by the implementing agency. The delegation
review should have a defined process which clearly speci-
fies which program elements will be reviewed, and estab-
lishes the minimum standards for evaluation of program per-
formance.

2. Specifying a permitting appeals process. It is important that
the state not undermine the authority of the delegated
agency. Itis common to have an individual attempt to get
conflicting guidance from the state agency when the del-
egated agency makes a decision with which the individual
does not agree. The state statutes or regulations should
specify an appeals process applicable for a delegated pro-
gram, as well as for the state program.

Maryland's state erosion and sediment control law, passed in 1970,
directs local governments to implement a local erosion and sedi-
ment control program. Initially, the program was somewhat effec-
tive. By the early 1980's its effectiveness declined, especially in
terms of field implementation of required practices. In 1984, the
State of Maryland enacted a number of legislative packages to
improve ongoing efforts to protect Chesapeake Bay. One initia-
tive was related to delegation of enforcement authority for ero-
sion and sediment control. It requires the State to set a minimum
standard of implementation for delegated enforcement of erosion
and sediment control programs. If local governments can not
achieve the specified rate of site inspection and compliance, the
State assumes responsibility. Consequently, in those jurisdictions
where inspection and enforcement is a local priority, they im-
proved their erosion and sediment control site inspection program
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to meet State requirements. Jurisdictions with no interest in the
program could stop their inspection and enforcement efforts and
let the State assume responsibility. The State budgeted addi-
tional site inspection staff to assume local inspection responsibil-
ity where needed. Field implementation of the erosion and sedi-
ment control program improved dramatically. In this example, del-
egation of authority worked, primarily because the State accepted
the responsibility and committed additional budgetary resources
to provide inspection staff where they were needed. Without this
commitment of additional resources, delegation will not work and
overall program effectiveness will suffer.

In 1990, Delaware's program expanded the delegation concept to
include all aspects of implementing its integrated erosion, sedi-
ment, and stormwater control program. These two program com-
ponents are linked, so delegation of authority for erosion and sedi-
ment control also includes stormwater management. Delegated
program elements include:

[ | plan review of new projects

[ | inspection during construction

| maintenance inspections of completed stormwater
management structures

[ | education and training

This approach has worked well because the critical delegation
issues were addressed in program design. Delegation is for a
finite time period - a maximum of three years. To continue as a
delegated program, a local government must apply and be granted
approval after state review. The three year delegation period al-
lows the state program to conduct a formal review of program
element implementation. Implementation of recommended pro-
gram improvements are more likely to be implemented with regu-
lar recertifications. Between formal evaluations, state program staff
must interact informally with local or regional staff to ensure that
any areas of concern, which could affect redelegation, are ad-
dressed informally, not in public forums. This approach will re-
duce the potential for adversarial state-local relationships. Com-
munication, cooperation, and coordination are keys to successful
use of delegated programs.

1. Project permitting procedures
The foundation for program implementation is the process for re-

view and approval of proposed activities. This review should be
comprehensive, considering all potential adverse impacts. Unfor-
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tunately, staff resources in many jurisdictions are inadequate to
review all projects for erosion and sediment control and stormwa-
ter management. Consequently, day to day implementation usu-
ally involves a hierarchy of permitting and review processes.

The review process should include a conceptual approval or pre-
construction conference phase. This helps reduce potential prob-
lems such as the siting of stormwater facilities or assuring that
sufficient space is set aside for these facilities in the design plan.
The earlier in the design process that stormwater management
requirements are considered, the more likely that the final design
will meet program requirements and be approved expediently. This
early coordination also can help to assure integration of the storm-
water management system into a project's open space and land-
scaping, thereby providing aesthetic benefits and even recreational
opportunities.

The permitting and review hierarchy typically consists of some
mixture of individual permits, general permits, and/or noticed ex-
emptions. There should be a relationship between the complexity
of the review process and the potential for adverse impacts.
Projects with lower potential for adverse effects, typically smaller
projects or those located far from water bodies, should have sim-
pler requirements and reviews. As projects grow larger or have
more potential to create problems, the review process should get
more complex. Required submittals will vary but may include ap-
plication forms, general and technical information, design plans
and supporting calculations, and possibly professional engineer-
ing certification.

Individual permits usually are reserved for larger projects, those
with a high potential for adverse impacts, those with wetlands
onsite, or those located near water bodies. Individual permits
also are used when new or experimental technologies or prac-
tices are proposed. The review process is more detailed and
comprehensive, involving submission and checking of computa-
tions (sometimes using models), specifications, site plans, and
even bid documents. A comprehensive review ensures that the
area and location needed for required site controls is available,
that the proposed controls are the most appropriate for the situa-
tion, and that the contractor bidding on the job is aware of the
obligations and costs associated with project construction and
permit compliance.

Another consideration in this approach is how to meet the obliga-
tions of inspection and enforcement. Review of the urban runoff
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programs reveals that inspection staff resources will not be ad-
equate to inspect all active projects. Establishing a prioritizing
method for these tasks is essential. Inspection should be per-
formed on all projects permitted individually. For projects with
general permits, inspections should target sites with a higher
potential for off-site impacts. Projects with noticed exemptions
should be effectively handled in most situations through interac-
tion between the project engineer and the developer or between
an inspector and the developer. All projects should have regular
onsite inspections by the site contractor, engineer, or developer,
with inspection records kept at the site.

In summary, individual project permitting is recommended, to the
extent that resources allow effective implementation. General per-
mits and noticed exemptions can be used for activities with a lower
potential for creating problems.

2. Use of plan review checklists

Checklists provide the erosion, sediment , and stormwater con-
trol plan designer and plan reviewer with a concise guide to mini-
mum design and submission requirements. The checklist should
be given out to consultants and all applicants. Submittal of a
completed checklist should be required by the plan review agency
to ensure that the designer has gone through each item and in-
cluded it as part of the submittal. If an item is not included, there
should be a narrative description of why it isn't.

Plan review checklists also promote consistency between reviews.
They provide the plan reviewer, especially if fairly new in the
position, with guidance on what information the agency considers
essential in plan submittals. The development of the checklist
should be based on a review of ordinances, regulations, and de-
sign handbooks. It can even detail the scale of plans, compo-
nents of a design narrative, the format for narrative descriptions
or computations, or any other items which may seem trivial, but
which may save a significant amount of time in the review pro-
cess. Time is money when plan review is being done. Reducing
the review time for individual projects allows for more reviews in a
given time frame and reduces backlog.

3. Linkage with other approvals
It is recommended that approval of erosion/sediment control and

stormwater management computations and plans be linked to other
common approval processes. This can help assure that land clear-
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ing or construction is not initiated without the necessary urban
runoff control approvals. Based on the questionnaire, building
and grading permits are the most common approvals linked to
erosion, sediment, and stormwater control. At a minimum, these
related permit approval processes should be linked, with erosion,
sediment, and stormwater management approval needed before
issuance of building or grading permits. Generally, this can be
implemented fairly simply. For example, the building permit office
can have a box for erosion, sediment, and stormwater control on
their master form which must be checked off prior to the issuance
of the building permit. This approach is similar to that used in
many jurisdictions to coordinate building permits with other asso-
ciated concerns such as fire protection, sanitary facilities, struc-
tural, electrical, or plumbing.

Besides building or grading permits, there are a several other
areas to which stormwater management approvals can be linked.
This can help facilitate meeting requirements of other related pro-
grams. Having stormwater management considered during the
zoning approval process helps assure compatibility with a master
stormwater management plan. Linking stormwater management
to site review, and to tree protection, landscaping, and open space
requirements, provides better opportunities to coordinate these
considerations into an integrated site design. This also helps to
minimize any potential conflicts that may arise in siting buildings,
roads, stormwater facilities, and other parts of a project, all of
which require space and land. Stormwater design and approval
should be coordinated with wetland and floodplain protection pro-
grams, especially since these natural systems are an integral part
of a watershed's natural runoff management system. Wastewa-
ter management is another area that should be linked to storm-
water management, especially where onsite wastewater systems
will be used.

4. Inspection procedures

Inspection must be conducted both during and after construction
is completed. Both inspections are essential components of an
urban runoff control program. It is recommended that a public
agency be responsible for both inspections. Site developers, con-
tractors, or property owners also should be responsible for mak-
ing inspections, especially after each rain. Inspection records,
on a form provided by the lead program agency, should be kept at
the site for review by agency inspectors. Unfortunately, the re-
view of the programs indicates that inspection staff resources
usually are too few to assure compliance. Creativity is essential.
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Inspection During Construction

During construction, inspections need to be made of both erosion
and sediment controls and stormwater management facilities.
Erosion and sediment controls must be inspected periodically
throughout the construction process, especially after storms.
Stormwater management systems need to be inspected at critical
times during construction of the individual practices.

Inspection frequency needs to be flexible, corresponding to shifts
in the intensity of activity going on at the site. When active con-
struction is occurring, erosion and sediment control inspections
should be conducted on a specified, appropriate frequency. When
work on the site stops temporarily, inspections should be done
periodically to assure that erosion and sediment controls are be-
ing maintained and still working, and to ensure that work has not
resumed. Ideally, inspections should be done at a specified regu-
lar time interval and after significant storm events. This allows
any changes in site conditions to be observed, and ensure that
erosion and sediment controls are still functioning as designed
and approved. Itis recommended that inspections be conducted
by a public agency person at least once every two weeks. This is
the most common frequency of inspection used by the reviewed
programs.

Inspection staff resources typically are insufficient to visit all ac-
tive construction sites. An implementation strategy decision must
be made whether to visit fewer sites and completely follow the
inspection procedures, or to conduct less comprehensive inspec-
tions at more sites. It is recommended that the inspection proce-
dures be followed completely at sites which are inspected. In-
spections need to be prioritized based on potential impacts, help-
ing to assure compliance on tougher sites. Following the pre-
scribed procedures also is important should legal enforcement
actions become necessary.

Inspectors should always attempt to contact an individual onsite
who is responsible for the site grading activities. The contractor
should be aware that the inspector is visiting the site even if the
contractor does not accompany the inspector. This improves the
dialogue that is so important between the inspector and contrac-
tor. Highly visible inspections reinforces the commitment and im-
portance a jurisdiction places on effective implementation of site
controls. By knowing that the site will be inspected periodically,
contractors are more likely to be aware of and meet site control
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responsibilities.

After completing the inspection, the inspector should leave an
inspection report with the contractor, sending a copy to the devel-
oper and possibly the property owner. The report should serve as
a site report card, clearly documenting proper installation and main-
tenance of site controls as well as any deficiencies in site control
implementation. If there is a violation, the inspection report ini-
tiates a "paper trail" which is integral to successful enforcement
actions.

It is unlikely that public agencies will ever have enough inspec-
tors, simply do to the large number of active construction projects
at any time and resource limitations of urban runoff programs. A
creative innovative to solve this problem is a partnership between
the urban runoff program agency and the development commu-
nity. This concept is being used in Delaware where the contractor
or developer supplies their own inspectors. This person must at-
tend and pass a State sponsored training course for inspectors.
They are then responsible for inspecting the site at least once a
week, completing an inspection form, and providing a copy of the
form to the contractor, developer, and appropriate inspection
agency. Having a "certified" private inspector on the site weekly
can reduce the inspection frequency by the appropriate agency.
The concept will be discussed in more detail later in this chapter.

To improve the effectiveness of inspections, it is important to es-
tablish standard, well-documented inspection procedures. These
procedures should specify in detail the actions an inspector con-
ducts at a site, set out options and list steps to be taken when site
compliance is inadequate, and establish an appeals process,
should the inspector and developer disagree on matters. The pro-
cedures need to be developed in conjunction with available legal
authorities and penalty provisions.

Inspection of the stormwater management system during construc-
tion typically is not done on a regular schedule, but at certain
stages of practice construction. For each type of BMP, there are
certain stages of construction where inspection is essential to
assure proper construction and performance. For example, prac-
tices with an impoundment should be inspected during placement
of core trenches, riser and barrel assemblies, and anti-seep de-
vices. BMP manuals should include recommendations on when
inspections should be conducted during the construction of each
type of practice. By having a presence onsite at critical times dur-
ing the construction of stormwater management practices, com-
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mon problems such as not connecting concrete barrels to corru-
gated pipe risers or omitting watertight bands around barrel sec-
tions can be prevented. Many contractors are unfamiliar with
proper construction of stormwater management practices. The
contractors' lack of awareness or priority for construction of storm-
water management practices can cause problems which impairs
long-term function and performance. Inspections at critical times
help assure that important details, like watertight bands, are not
missed.

Post-construction Inspection

Periodic maintenance inspections are essential to assure contin-
ued functioning of stormwater management practices, especially
treatment practices. While they need to be conducted on a regu-
lar basis, the optimal frequency depends on the type of practice.
Infiltration and filtration practices may need to be inspected semi-
annually or even more frequently. Wet detention systems may
only need inspections annually, or after extreme storm events.
Maintenance inspections of stormwater management systems are
discussed in greater detail later in this chapter.

5. Inspection agency relationship to review agency

Whether inspections are conducted by the plan review agency or
by another agency may not matter with respect to effective pro-
gram implementation. What is essential, if two agencies are in-
volved, is effective communication and a close relationship be-
tween them. Otherwise, program effectiveness can be greatly
diminished. Too often, rivalries or friction develops among agen-
cies involved in urban runoff program implementation. These are
known to cause problems and weaken program effectiveness.
Avoid them if you can. Communicate.

It is recommended that inspections be conducted by the plan re-
view agency. This eliminates any potential rivalry between agen-
cies, and facilitates communication, coordination, and coopera-
tion between the plan reviewers and the inspectors. The working
relationship between plan reviewers and inspectors can be fur-
ther strengthened by locating their offices nearby. Close proxim-
ity greatly enhances staff level communication. Collaboration
between the inspector and plan reviewer can facilitate needed
changes to the approved plan and practices, better solve prob-
lems on specific sites, and increases knowledge and recognition
of which land development activities require more careful review
and approval. On projects where an innovative approach to site
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control is being considered, the inspector can be more easily in-
volved in planning and selecting the controls, then provide a feed-
back loop to plan reviewers as construction occurs and perfor-
mance is evaluated, at least qualitatively. An example of this pro-
cess is the involvement of the inspector before approval of an
innovative sand filter system where the concrete structure is pre-
fabricated and delivered onsite in sections. Having the inspector
closely involved in the approval process allows for discussion of
potential field issues such as sealing the units together. Once the
precast filter system is installed and monitored for performance,
guidance eventually can be provided to the design community
making future applications of the filter easier.

PROGRAM FUNDING

It is recommended that funding for erosion and sediment control
and stormwater management programs be integrated, like the pro-
grams themselves. The three most common funding mechanisms
are general appropriations, permitfees, and dedicated revenues,
such as a stormwater utility fee. Each of these approaches has
its own advantages and limitations. They will be discussed indi-
vidually. Most programs rely upon some combination of all three
approaches to provide optimal funding levels.

General appropriations

General appropriations are the traditional way of funding most
government programs and services. The strongest advantage of
general funding is their stability during times when land develop-
ment activities are reduced. General appropriations are a dem-
onstration of political support and public commitment for the ur-
ban runoff control program. A major disadvantage of general ap-
propriations is the severe competition for limited funds. At either
the state or local level, there are many programs important to
assuring the public's health, safety, and welfare. Elected officials
must make difficult decisions about spending priorities, especially
with increasing resistance to higher sales, property, or income
taxes, the major source of general appropriation funds. Once
police, fire, emergency medical, and other critical programs have
been funded, often there is little left for public works or urban
runoff management programs. The budgets of these programs
are among the first to be reduced when jurisdiction finances be-
come restricted. Unfortunately, it seldom rains or floods at bud-
get time, which makes it difficult to break the "hydro-illogical cycle".
However, general funds are an excellent funding source to get
programs started. Over time, the program's funding needs to be
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allowed to evolve to include other
funding sources in the future, especially dedicated ones.

Permit fees

This method is the most common funding mechanism used by the
reviewed urban runoff management programs. In fact, permit fees
totally fund 12% of these programs. Permit fees are relatively easy
to get approved. They don't represent a tax on the general pub-
lic, and they place the cost on those who create the need for the
services. While paid by the developer, the costs are transferred
to eventual property owners. One issue that must be addressed
is determining what proportion of the program's costs should be
paid by permit fees. Many believe that the entire costs of the pro-
gram should be borne by those creating the need for the service.
This is seldom accomplished. In recent years, as program bud-
gets have been cut, many programs have increased the propor-
tion of program costs recovered by permit fees. This is creating
increased controversy as the regulated community begins to ob-
ject to the costs of higher permit fees.

Permit fees can pose a financial problem for developers. They
are assessed during the permit review and approval process,
before construction funding is available from financial institutions.
A better way of implementing fees is to assess a plan review fee
prior to project approval, and an inspection fee during construc-
tion when the developer has additional funding available. Pay-
ment of inspection fees can be assured by making it a condition
for the approval of occupancy permits. This approach does not
reduce permit fees but partially defers payment until construction
is underway. This demonstrates an awareness of, and sensitivity
to, developers' cash flow.

A major disadvantage of funding programs through permit fees is
their direct dependence on the level of growth occurring at any
one time. During the reduction of land development in the mid-
Atlantic region in the early 1990's, many programs could not be
adequately funded by permit fees. In these situations, trained staff
had to be released, diminishing program effectiveness. Permit
and inspection fees are important parts of the funding formula,
but they cannot be relied upon totally to fund urban runoff man-
agement programs.

A variation of the permit fee approach, commonly used by small
jurisdictions, is the use of a private consultant to conduct plan
reviews, construction inspections, and stormwater system main-
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tenance inspections. In this scenario, the consultant bills the de-
veloper for time spent on project review. Every time an inspection
is performed, the developer is billed for services rendered. Main-
tenance inspections of runoff practices are billed to the jurisdic-
tion or to the responsible maintenance entity as they are con-
ducted. This approach has worked well where it has been used,
and represents a small cost to the jurisdiction itself for program
implementation.

The cost of permit fees can be based on several criteria, depend-
ing on which provide the most equity, and are most easily under-
stood by the regulated public and elected officials. Fees can be
assessed on the basis of area, either of disturbance or impervi-
ous area. They can be based on the type of development, with a
flat fee for residential development and a higher fee level for com-
mercial development. Fee structures also have been implemented
which includes different tiers, where a certain amount of develop-
ment is assessed a set fee, with a higher rate for additional area
or units.

Another potential problem with permit fees is their imposition on
other government agencies or for projects performed by the per-
mitting agency. If the program is funded primarily from fees, then
they must be collected for all projects, without consideration of
the applicant.

Diversion of permit fees from the urban runoff control program is
another potential problem. Fees may go into an overall agency
budget and not be returned to the urban runoff control program in
the same proportion as collected. In these situations, fees can
not provide adequate funding support for effective program imple-
mentation.

Dedicated Funding Sources

This approach is often seen as the optimal approach for program
implementation because it provides a stable, dedicated source of
revenue for the program. This helps to break the 'hydro-illogical
cycle" and allows the "hydro-rational cycle" to move forward.

A major benefit of dedicated funding sources, such as a stormwa-
ter utility fee, is that, once established, they are not subject to the
annual budget considerations of general appropriations. Since
stormwater utility fees must be related to the cost of providing
benefits, funds are less likely to be diverted to non-stormwater
program activities. A major advantage of stormwater utility fees,
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in comparison to permit fees, is they can provide funding for main-
tenance inspections after construction is completed. Maintenance
inspections of stormwater systems will be necessary for the life of
the development. Funding has to be available for the inspections
and maintenance. One further advantage of dedicated funding
sources is the ability to sell bonds, allowing expensive capital
improvement projects identified in the stormwater master plan to
be implemented on a faster schedule than if only year to year
funding is available. For more information on stormwater utilities
contact should be made with the Cities of Bellevue, Olympia, Or-
lando, and Seattle; King and Snohomish Counties, and the Uni-
fied Sewerage Agency of Washington County.

A significant educational process is required before a stormwater
utility can be implemented. The fee commonly is perceived as a
“rain tax." The equitability and benefits of the user fee must be
clearly explained to the public. Citizens must understand the im-
portance and fairness of a stormwater fee that is based on the
amount of impervious surface. This is not true when paying for
stormwater services with property taxes, which bear no relation-
ship to the runoff service demands created by a parcel. Most
importantly, the general public must understand exactly what ac-
tivities and projects will be funded, and how they will personally
benefit or be affected by implementation of the fee.

When implementing a stormwater utility fee, it is recommended
that the fee start out low (i.e., $1-3 per month per house). It should
be phased in over a five year period, during which general appro-
priation funding for the program is slowly reduced while being
replaced by utility fee funding. A stormwater master plan also is
strongly recommended so that capital improvement projects and
their costs can be determined. Adoption of the plan needs to
include a long term funding strategy to assure that adequate re-
sources are available to implement it on schedule. By following
these recommendations, objections to starting or increasing storm-
water utility fees can be minimized. One surprise in the question-
naire responses is that jurisdictions with stormwater utilities often
have problems raising rates to pay for program implementation.

Another concern with the stormwater utility approach, based on
the questionnaire responses, is that the funds are used primarily
for stormwater management, especially capital projects and op-
eration and maintenance. Utility funding generally is not avail-
able for erosion and sediment control program implementation.
The temporary nature of construction activities tends to limit the
importance and funding many stormwater utilities dedicate to ero-
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sion and sediment control efforts.

Another form of dedicated stormwater funding in use in several
jurisdictions is a special taxing district. Often this is a special as-
sessment on an individual's property tax which funds various storm-
water management improvements or programs. This approach
recognizes that additional development increases the need for
runoff management services. It funds them through increased
tax revenues within a watershed, city, or county. Requests for
additional information on this approach should be directed to
Prince George's County, the Southwest Florida Water Manage-
ment District, the Suwannee River Water Management District,
the Flood Control District of Maricopa County, and the Urban Drain-
age and Flood Control District of Denver.

PROGRAM STAFEING

It must be clearly understood by those developing and implement-
ing urban runoff programs that they will always face funding chal-
lenges which will prevent them from fulfilling their total responsi-
bilities. As discussed in Chapter 3, over half of the programs re-
sponding stated they did not have adequate staffing for their pro-
grams. Of the programs reviewed, even those with a variety of
funding mechanisms, staffing generally is not adequate (66% for
erosion and sediment control; 54% for stormwater management).
Public expectations always will be higher than the program's abil-
ity to meet those expectations. To overcome these challenges,
several strategies are recommended:

Prioritize program elements and activities

Successful urban runoff control programs contain several inte-
gral elements. Program funding and staffing limitations make pri-
oritizing and scheduling essential. Prioritizing assigns a degree
of importance to the various program elements. It helps establish
a long term implementation strategy outlining where the program
needs to be in a given time frame. This will determine when
resources will be needed to develop and implement each pro-
gram element. By defining areas of importance, and the neces-
sary resources which must be available when they are needed, a
jurisdiction can better recognize the short and long term commit-
ments that accompany approval of the program.

Initial implementation efforts must include a significant emphasis
on education and training. Especially on the program's minimum
criteria and how compliance with the criteria may be achieved.
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This training has to be provided to not only the development and
design community, but especially to agency staff that will review
and approve projects. Training of implementing staff is particu-
larly important when program implementation is necessitated by
an entity other than the program's lead agency. Timely plan re-
view depends on having well trained staff, especially if staff re-
sources are insufficient.

Accurately estimate staffing needs

Developers often have a tight schedule with budgets closely tied
to the time at which construction begins. To minimize delays and
additional costs to the regulated community, it is very important
that projected program work load and staffing needs be accu-
rately estimated .

In determining how many plan reviewers are necessary, factors
that need to be analyzed include the projected number of projects;
complexity of projects; whether project review is for erosion, sedi-
ment, and stormwater control only, or if it includes other related
programs; individual versus general permit review; and the amount
and complexity of required submissions. Experience has shown
that an average plan reviewer can complete approximately two to
three projects per day, depending on the complexity of the indi-
vidual projects. Design plans rarely are approved during their
initial submission, with most projects needing at least two reviews
before approval. These additional reviews also take a significant
amount of time and must be factored into staffing needs. In es-
tablishing permit fees, some agencies provide a minimum num-
ber of reviews for the base permit fee. Additional reviews are as-
sessed an additional fee.

Innovation often provides solutions to common urban runoff pro-
gram implementation shortcomings. In Maryland, to expedite plan
review and approval of their projects, other state agencies funded
several plan review positions within the Maryland Department of
the Environment. This helps to assure that these public projects
are not unnecessarily delayed causing increased costs to the tax-
payers.

Inspection is also integral to successful program implementation.
Experience has shown that inspection staff, especially in erosion
and sediment control, historically have been insufficient for suc-
cessful program implementation. It takes approximately 18 months
to train an erosion and sediment control inspector until the indi-
vidual has the knowledge and confidence to assume responsibil-
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ity for site inspection and compliance. Another factor that must be
considered in estimating the number of inspectors needed is their
office time. Approximately 20% - 25% of their time will be spent
writing inspection reports, managing case files, communicating
with supervisors over enforcement needs at specific sites, and
lining up times to meet with developers or contractors on their
sites. Other factors that must be evaluated in determining the how
many inspectors are needed include the geographic area they
must cover (travel times to visit various sites), the number and
size of active sites, and the frequency of inspections. The opti-
mal number of inspectors typically will be beyond the program's
available funding. This reality factor must be recognized. A pro-
gram can only do as much as its resources will allow.

Finally, in determining program staffing needs, consideration must
be given to the role and needs of support staff. In addition to plan
reviewers and inspectors, successful programs require manage-
ment and clerical staff. Other staff needs may include biologists,
chemists, and maintenance crews, depending on the breadth of
the program. Failure to consider these staff resources and their
associated needs for computers, vehicles, and other equipment
can have a profound impact on effective program implementa-
tion.

Build relationships with other related programs

Many other programs, especially at the local level, have similar
plan review and inspection requirements. Specific examples of
these programs are discussed elsewhere in this chapter. Theo-
retically, staffing and funding resources of these programs can
complement and assist in implementing erosion and sediment con-
trol and stormwater management programs. The degree of rela-
tionship between the programs can vary greatly. As a minimum,
the relationship should assure recognition by the individual pro-
grams of each other's requirements. This will help reduce the
possibility that conflicting guidance will be given to the regulated
community, a situation which can decrease confidence in program
staff and lead to a loss of political support. A good example of the
importance of good communication between programs in reduc-
ing potential conflicts is between a wetlands protection program
and the erosion, sediment, and stormwater control program. Ap-
proval by the urban runoff program of the placement of a storm-
water management practice in an existing wetland without the con-
currence of the wetlands program can adversely affect both pro-
grams, and the resources they are supposed to protect. Just be-
ing aware of the requirements of related programs is a significant
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benefit to all of the programs. Even better, the requirements of
closely related programs should be developed cooperatively by
both programs so that they are as compatible as possible.

Effectively communicate obligations to all players

One of the most frustrating aspects of program implementation
comes when those submitting or reviewing plans, or implement-
ing the plans on site, are not knowledgeable of their specific re-
sponsibilities and obligations. Even with effective communication,
this problem will always exist to some extent. There always will
be some individuals who "slip through the cracks", or plan de-
signers, developers, or contractors who are new to the jurisdic-
tion and are not familiar with the program's requirements.

Effective communication among all parties involved in program
implementation is essential and in everyone' best interest. Effec-
tive communication can help assure that projects are implemented
smoothly and on schedule providing benefits, both economic and
political, that are especially important to local developers, con-
tractors, consultants, and to the program. "Repeat customers"
can especially benefit by establishing a good relationship with
program staff.

Effective communication is particularly important among individu-
als at state, regional, and local agencies if there is shared re-
sponsibility for program implementation. There has to be a coop-
erative attitude by all levels of jurisdiction. Implementing staff need
to develop a spirit of teamwork and establish relationships which
are positive and complementary. The absolute worst situation
occurs when communication between implementing agencies
breaks down. In this case, staff at the "front lines" may feel threat-
ened or abandoned by the lead agency which oversees program
implementation.

Be creative - seek alternative methods of program implementa-
tion and staffing

Creativity and innovation are cornerstones of urban runoff man-
agement programs, especially in overcoming resource limitations
which can threaten the program's effectiveness. One concept that
has already been discussed is delegation of program authority.
Especially for a statewide urban runoff program, resources will
not be available for the state agency to conduct all aspects of
program implementation. Delegation of authority is a proven ap-
proach which can be an effective vehicle for program implemen-
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tation. However, as previously emphasized, the delegation pro-
cess must provide for oversight by the lead agency to assure that
the delegated agencies are administering the program's respon-
sibilities consistently and correctly. Oversight, training, and com-
munication are continuing obligations of the lead agency, which
must have staff dedicated to these crucial functions.

Generally, it must be recognized that there will never be enough
public agency inspectors to provide for timely inspection of ero-
sion and sediment controls at construction sites. Additionally, fluc-
tuations in work load, annually or seasonally, means that adequate
staffing for peak times would result in too many inspectors at
other times (we can all dream!). The "certified inspector program"
is an innovative approach that can rectify these common program
weaknesses and greatly increase compliance with the program's
requirements.

Delaware's Certified Inspector Program requires individuals to at-
tend and pass (through written examination) a State conducted
course specifically designed for inspectors. Individuals success-
fully completing the course receive a certification, which is re-
corded in a computer data base, and recognized with a wallet
size certification card. All delegated agencies are provided with a
complete list of certified inspectors.

The regulations for Delaware's urban runoff management program
requires the developer to supply a "Designated Inspector" on all
projects over 50 acres in size. The inspector must conduct weekly
site inspections, document the results of the inspection on forms
developed for that purpose, and provide a copy of the inspection
report to the implementing agency, the contractor, and the devel-
oper. The concept has been modified and expanded by local ju-
risdictions to meet their specific needs. One county requires all
commercial activities to have a Designated Inspector. The Florida
DEP is developing a similar program which will include inspec-
tions of both erosion and sediment controls during construction,
and inspections of completed stormwater systems to assure that
they are maintained and operated properly. The City of Bellevue
also is considering this concept for annual maintenance inspec-
tions of completed stormwater management structures.

The program does not require the Designated Inspector to be an
enforcement officer and actually mandate correction of problems.
Instead, the inspector's job is to provide the developer, contrac-
tor, and permitting agency with a report on the status of erosion,
sediment, and stormwater management practices. The appropri-
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ate public inspection agency, upon reading the report, decides
whether it needs to send one of its inspectors to the site to ensure
that problem'’s have been corrected. A major objective of this pro-
gram is to reduce the frequency of public agency inspections by
having the private inspector act as a program overlay. If the Des-
ignated Inspector does not accurately represent site conditions in
the inspection report, the individual's certification can be revoked.
If this occurs, the developer must hire another Certified Inspector
or else the site is in violation of a permit condition, and enforce-
ment action can be taken. The Designated Inspector approach
does not eliminate the need for public inspection, but it can re-
duce the number of inspectors needed.

It is important to recognize areas where program implementation
is weakest and develop innovative strategies to overcome these
weaknesses. If the optimal implementation approach can not be
used, creative alternatives must be developed or the success of
the program will be diminished. Be creative and use whatever
tools may be available to achieve the desired objectives.

PROGRAM EDUCATIONAL ACTIVITIES

If there is one theme that has been expressed repeatedly in the
responses to the questionnaire, and in this document, it is the
need to have a strong educational component in urban runoff con-
trol programs. This fact was clearly demonstrated with 93% of the
programs surveyed including education as a program component.
However, there is great variation in these educational programs -
their content, form, frequency, distribution, target audience, and
legal requirements.

1. Are educational programs mandated by law or regulation

Generally, educational programs should be voluntary. However,
there are certain program elements which can benefit from, or
even depend on, legally mandated educational programs. These
include components such as Delaware's Designated Inspector
program, Maryland and Delaware's Contractor Certification Pro-
gram, South Carolina's program for local erosion, sediment, and
stormwater control plan reviewers, and Virginia's training and cer-
tification programs for inspectors, plan reviewers, and program
administrators.

Required education for plan designers often gets controversial,
with disagreements arising among the different professional or-
ganizations involved in design. If the inclusion of a specific audi-
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ence in a mandatory educational program becomes so controver-
sial that implementation is jeopardized, then remove the contro-
versial requirement. The educational program is still necessary
and must be pursued, even if attendance is not required. Fortu-
nately, many design professionals will attend voluntary educa-
tional programs to enhance their skills and knowledge. By devel-
oping education programs that allow attendees to receive Con-
tinuing Education Credits, a requirement of many professions, at-
tendance can be increased.

The states of Maryland and Delaware have a Contractor Certifi-
cation Program which requires every site contractor to have at
least one individual, who is responsible for site grading control,
attend a state sponsored or presented course in erosion and sedi-
ment control and stormwater management. These programs have
been attended by thousands of individuals and have proven very
popular with attendees. Individuals attending these programs gen-
erally enjoy outdoor, water-related activities such as swimming,
fishing, boating, or hunting. Relating these activities to the
program's goals leads to a more personal commitment by attend-
ees. This greatly enhances program effectiveness.

2.Intended audience and frequency for educational programs

Intended Audience

Educational programs aimed at individuals directly involved in
program implementation are essential. As a minimum, programs
need to be provided for plan reviewers, inspectors, contractors,
consultants, and developers. Education also is vital for the gen-
eral public. They must understand how their everyday activities,
whether at home, work or play, contribute to "Pointless Personal
Pollution”, and how they can be part of the solution. The public
must also be educated about the importance of the urban runoff
control program, and about how they can further program effec-
tiveness, whether by reporting possible nhoncompliance at sites,
or by using source controls at their homes or work. Having good
community awareness and understanding of the program will lead
to greater support and a more effective program.

Unlike educational programs for the regulated community, which
are fairly easy to define, public education programs must be much
more broadly defined. The intended audience is highly diverse -
in their knowledge about Pointless Personal Pollution, their inter-
est in the environment and in the goals of the urban runoff pro-
gram, and in the use of their personal time. Decisions must be
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made about the topics to be covered, and the way in which infor-
mation and educational programs will be delivered. Traditionally,
pamphlets, booklets, newsletters, and even utility bill inserts have
been relied upon heavily to inform the general public. However,
these passive methods may or may not achieve desired results.
More interactive approaches such as making slide presentations
at various community meetings can be more effective but they
typically reach a very small audience. New computer and com-
pact disc technologies offer exciting opportunities to create inter-
active, entertaining, multimedia educational materials

Experience indicates that more creative, highly visual, hands-on,
educational programs are better received and achieve a higher
level of learning. Stream walks, where the public walks along a
water body and removes accumulated litter, provides an opportu-
nity to see the adverse impacts of uncontrolled urban runoff. They
create an appreciation for the importance of litter control and solid
waste programs. Storm drain stenciling efforts are simple to per-
form, an excellent project for youth groups, and draw a clear con-
nection between how our activities on the land impacts aquatic
resources. Citizen monitoring programs, which are growing in
popularity around the country, foster an "ownership" of local wa-
ter bodies. Stormwater management demonstration or retrofit
projects, especially those which are highly visible, are another
opportunity for education and for building public support for the
program. Concern over having erosion and sediment control and
stormwater management issues presented in courts during en-
forcement cases led to Maryland providing educational seminars
for judges. This has helped the judges better understand the im-
portance of successful program implementation and not feel that
sediment in streams is "just dirt".

Frequency of Educational Programs

Mandated educational programs must be given on a regular ba-
sis. This allows individuals who must have the training an oppor-
tunity to attend sessions, become qualified or certified, and carry
out their function under the program. Educational activities for the
general public generally cannot be given on a regular schedule,
but rather when opportunities become available.

How frequently mandatory educational programs are given will
depend on factors such as the size of the jurisdiction, staff re-
sources, the location of the courses, the projected number of at-
tendees, and the length and complexity of the program and its
associated training materials. To some degree, the frequency will
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also depend on the amount of preparation that is necessary to
conduct the program.

For example, Delaware's certified inspector training program in-
volves 32 hours of class which are given one day a week for four
weeks. Generally, about 90 individuals attend the course at any
one time which creates a significant work load for the instructors
in preparing slide show lectures and handouts. Based on response
to the course, staff feels that a frequency of once per year is ad-
equate. However, Delaware is a small state. Larger, more popu-
lated jurisdictions would need to present the course more fre-
qguently, and in more locations. It is important that public inspec-
tors also attend the course to assure that they understand the
program's requirements.

Educational programs aimed at the construction industry present
a special challenge because of the constant change of individu-
als employed. This implies a need for courses to be given on a
more frequent basis. Delaware's experience has shown this to be
true. Their contractor's certification course cannot be given often
enough, with capacity attendance at every session. To meet de-
mand, the course needs to be presented between four and six
times a year. The course should be presented cooperatively by
the permitting agency and by the inspection agency. This allows
contractors to be introduced to the inspectors in a non-adversarial
environment, helping them to start their relationship in a positive
manner. A contractors training program should last no more than
3 - 3.5 hours. It needs to stress general information about urban
runoff management problems, solutions, and programs together
with information about the contractor's specific responsibilities and
obligations.

Education of plan reviewers also is critical to program success.
Once plan reviewers have a good understanding of erosion, sedi-
ment, and stormwater management, and their program responsi-
bilities, they can help educate the developers, designers, and
consultants with whom they interact. Educating both plan design-
ers and reviewers is extremely important since proper site control
and BMP performance is so dependent on proper site planning
and design. Problems will occur, poor quality plans will be ap-
proved, and structures built incorrectly, but education can mini-
mize such mistakes helping to maintain public support for the pro-
gram.

While design guidance manuals are invaluable, designers and
consultants can benefit greatly from periodic workshops on de-
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sign aspects of the program. These can explain the rationale be-
hind practice selection and design criteria, provide supplemen-
tary, up-to-date information on designing practices, and include
case studies which illustrate good and bad examples of design
and use of BMPs. Having a good relationship with the design
community reduces potential problems in all aspects of program
implementation.

Public education programs need to be flexible and opportunistic.
Accordingly, it is very important to make organizations, civic
groups, and educational forums aware that program staff are avail-
able to put on educational programs. Presentations can be made
at meetings of various civic organizations (Rotary, Lions, garden
clubs, environmental groups, contractor meetings), schools, and
before elected officials, helping to increase awareness of the pro-
gram. Newsletters, brochures, pamphlets, and booklets can be
effective if targeted to a specific group, area or problem. Probably
the most effective means of public education is the construction
of BMPs in highly visible locations such as city hall, schools, or in
parks. The more people who see implementation of practices,
the more they recognize the benefits of the program.

In summary, public education should be pursued at every oppor-
tunity and location where there is a receptive audience. If there
are limited resources, public education should be one of the
program'’s top priorities. Without public education, support for the
program will not be broad based.

PROGRAM COMPLIANCE AND ENFORCEMENT

This component of program implementation is one of the most
controversial and difficult to address. A consensus approach to
program implementation, which relies on everyone assuming re-
sponsibility for their part of program implementation is the ideal
approach. Unfortunately, there always will be some individuals
who try to circumvent or avoid their responsibilities. There must
be legal mechanisms to deal with these situations, however dis-
tasteful that option may be. This is especially true for erosion and
sediment control during construction since noncompliance can
quickly result in off-site damages.

Enforcing compliance with program requirements assures that
there is a level playing field, where all the players have the same
responsibilities. There is a perception in the construction industry
that notimplementing erosion and sediment controls saves money.
Some developers or contractors may feel that this gives them an
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economic advantage over competitors. Fortunately, news of en-
forcement actions travel quickly through the regulated commu-
nity, serving as an incentive for responsible site development and
helping to reduce the potential for problems on other sites. Con-
versely, failure to take enforcement action can lead to widespread
problems on other sites.

Enforcement is made more difficult because no one wants to be
considered a "bad guy". Inspectors and program administrators
need to recognize that, at times, they will have to act as "police-
man". To facilitate these actions, the program's framework should
specify the procedures, options, and remedies to be followed by
staff when conducting compliance and enforcement activities.

In addition to having the will to take enforcement action, the pro-
gram must have a sound legal and administrative foundation. The
most successful programs are those which use a variety of tools
to assure compliance. Different tools are needed in different situ-
ations. Programs with only one method of compliance and en-
forcement often can not properly address the many different situ-
ations that arise during the land disturbance and development
process. Flexibility is needed, as are tools that can be used quickly.

1. Civil penalty provisions

Civil penalty provisions, as demonstrated by the questionnaire
results, are clearly considered a necessary program component.
These usually are monetary penalties, generally between $200
and $1,000, which are imposed when sites are not in compliance.
The amount of the penalty typically varies depending on the se-
verity and extent of the problem. Factors considered may include
whether off-site damage occurs, how long the problem occurs,
whether the project is permitted, and whether it is a repeat viola-
tion for either the site or the developer. First time violations fre-
guently are assessed the minimum amount unless the problem is
especially bad. Most programs use a penalty fine schedule which
increases the monetary penalty for each day the violation exists.
Assessments can grow rapidly when each day is considered as a
separate offense.

Civil penalties often are implemented using a form of ticket where
the violator is fined on site and has the option of appealing the
ticket in court. This type of administrative ticket is highly recom-
mended. It can be administered quickly, something which is es-
pecially important in assuring proper implementation of erosion
and sediment controls during construction. Of course, it is impor-
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tant for the court to understand the importance of site compliance
and to uphold the program's requirements.

2. Criminal penalty provisions

Unlike civil penalties, the need for criminal penalties is not con-
sidered universal. Criminal penalties usually include a fine and
incarceration. Many elected officials and law enforcement pro-
grams do not feel erosion, sediment, and runoff control violations
are severe enough to warrant criminal penalties. While criminal
penalties have been assessed for violation of industrial discharge
permits, there has been some hesitation by courts to convict an
individual of runoff or sediment pollution. These problems just
aren't thought to be severe enough to warrant penalties associ-
ated with more heinous crimes such as robbery or murder. Addi-
tionally, if convicted of a criminal offense, a developer or contrac-
tor could lose their professional license or face problems obtain-
ing bank loans.

Experience has shown that criminal penalties seldom are used
for enforcing urban runoff program requirements. Nonetheless,
programs should include them as a "last ditch" option after all
other tools have been used and found lacking. One option is to
develop specific penalties that are appropriate for the violations
rather than simply relying on the penalties already included in
state or local laws which typically is done. However, the program
should not rely on criminal penalties, but rather on the variety of
other tools which have proven effective.

3. Other available enforcement options

Urban runoff control programs use a variety of other tools to en-
force compliance with their requirements. Each of these tools
must have a sound legal foundation, either in the program's spe-
cific law or regulations, or in the jurisdiction's general laws or rules.
These should specify when and how the enforcement mechanism
can be used, including all procedures. An appeals process needs
to be specified.

Halting construction

The ability to halt construction has to be considered one of the
most important and powerful enforcement tools. No other enforce-
ment mechanism will get the immediate attention of the developer
or contractor, since stopping work delays construction and in-
creases costs. When construction is halted, the only site work

The program
should not rely
on criminal
penalties but
rather on the
variety of
other tools
which have
proven
effective.
These include
stop work or-
ders, with-
holding
occupancy
permits or
other permits,
and perfor-
mance bonds.

4-44



Institutional Aspects of Urban Runoff Management Common Elements

Urban runoff
control pro-
grams use a
variety of other
tools. Each of
these tools
must have a
sound legal
foundation.

allowed to continue is installation and maintenance of erosion,
sediment, and runoff controls. Stop work orders particularly are
effective at those few sites where requests to improve onsite con-
trols are ignored repeatedly. They are less effective on inactive
sites where halting construction is of little concern.

Withholding occupancy permits

Completion of site stabilization and all stormwater practices in
accordance with approved plans can be made a condition of issu-
ing the certificate of occupancy. This approach is very effective if
the buildings are ready to be occupied, but is of little use in earlier
phases of project development. Delays in occupancy can affect
the timely transfer of property to the new owner or lessee, delay-
ing monetary returns to the project developer.

Withholding other permits

Applicability of this enforcement option is limited to those devel-
opers with a number of on-going projects in the jurisdiction. When
used, withholding other permits has been a very effective incen-
tive in getting cooperation and action taken to correct problems.
Implementation is fairly simple, with the inspection office request-
ing the appropriate permitting agency to not process permit appli-
cations or issue permits until the enforcement process has been
concluded.

Performance bonds

A common enforcement tool to assure that the approved urban
runoff control practices are installed properly is requiring a per-
formance bond. They are especially useful when project construc-
tion is stopped before the stormwater practices are built. By re-
quiring a performance bond, the permitting agency can hire some-
one to construct the stormwater practices. All other enforcement
tools should be used before requesting payment of the perfor-
mance bond from the bonding company since this can seriously
hinder the ability of the developer to get a bond in the future. In
addition, the process of getting the bond money is time consum-
ing, making this is option not practical in situations requiring quick
resolution.

Administrative Remedies

The legal framework for many state, regional, and local regula-
tory programs establishes various administrative steps that the
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agency can take to enforce compliance. The process typically
includes issuing a "Notice of Violation", which lists the actions to
be taken by a certain date to bring the site into compliance. If the
actions in the NOV are not taken, additional administrative ac-
tions can include permit revocation or suspension, a Consent Or-
der, or Court Order. However, these administrative remedies nor-
mally take a lot of time. They are not effective enforcement tools
for urban runoff control programs, especially during the construc-
tion phase.

4. As-Built Certifications for stormwater systems

Requiring the submittal of As-Built Certifications and Record Draw-
ings is highly recommended. These help assure installation of
practices in accordance with the approved plans and that the struc-
tures are structurally sound. Requiring submission of this infor-
mation should assure better onsite supervision by the project en-
gineer, especially during critical times of construction, such as
during barrel assembly and placement, compaction, and installa-
tion of core trenches, anti-seepage devices (collars or diaphragm),
filters, discharge structures, and even during the planting of aquatic
plants in littoral zones.

Submission of the certification also reduces the responsibility of
the site inspector with respect to approving adequacy of construc-
tion, especially of structural components of the stormwater sys-
tem. Stormwater systems, especially discharge structures and
treatment practices, can be complicated to construct and may rep-
resent new challenges to contractors with little experience in their
construction. Having a design professional conduct inspections
during construction helps assure that the contractor is installing
the practices and structures so they will function properly and
safely.

As-built certification and record drawings should be received by
the permitting agency before release of any performance bonds.
This will assure that funding is available if there is a problem.
These submissions also can serve as a baseline for determining
when periodic maintenance inspections and operations should
be undertaken. For example, many programs require removal of
accumulated sediments when the storage volume is reduced by a
certain amount or percentage. The record drawings serve as a
reference of the system's original depth and storage volume.
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5. Final inspections of stormwater management systems

Inspecting stormwater practices during construction is important,
but having a final site inspection after construction is complete is
essential. Typically, once construction of a project is completed,
responsibility for maintenance of stormwater systems is transferred
from the site developer to the eventual property owner(s) or les-
see. Having a final inspection of the runoff system before the de-
veloper transfers ownership helps ensure that the system is con-
structed properly, and that the new owner is aware of mainte-
nance responsibilities. This inspection can serve as the official
release of the site developer from any further obligations for the
stormwater system.

The final inspection should be requested by the developer. It is
recommended that the inspection be conducted by an inspector
from the appropriate agency, and be performed in conjunction
with submission of the as-built certification and record drawings.
The inspection should be done before issuance of a certificate of
occupancy, release of any performance bond, or final sign-off on
the stormwater system. An important aspect of the final inspec-
tion is to compare the as-built certification and record drawings to
the approved design plans and specifications to assure they are
consistent.

MAINTENANCE OF STORMWATER SYSTEMS

Successful implementation of urban runoff control practices re-
quires attention to three major program components - good project
design, proper construction, and long term maintenance. Nation-
wide, the largest weakness of urban runoff control programs is
assuring long-term performance of the practices.

Assuring proper long-term functioning of stormwater practices re-
quires use of several different tools. Very few programs have the
necessary legal framework and staff resources to perform this
vital task. Too often, there has to be a history of failure, often with
loss of property or lives, to get adequate resources for mainte-
nance of stormwater systems. The elements listed below may not
be immediately attainable for new programs, but they are essen-
tial. That's why program evolution is so important. Recognizing
the need for these program elements hopefully will ease their ac-
ceptance at some point in the future. The maintenance and op-
eration of stormwater systems is an issue that is very important to
program success. It must be addressed. A long-term implemen-
tation strategy which includes operation and maintenance must
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be prepared early in the program's development. By phasing in
elements, public awareness and acceptance can be increased.

1. Requiring maintenance of stormwater systems

Either through law, regulation, ordinance, or other legal authority,
maintenance of stormwater management systems must be re-
quired. This simple basic statement must be recognized and in-
cluded in the initial development of the program, especially when
stormwater treatment is required. The more effective these prac-
tices are at removing pollutants, the more frequently they must be
maintained. The maintenance responsibility must be recognized,
planned for, and funded. It does little good to require construc-
tion of practices if there is no legal requirement to assure their
proper maintenance and operation.

The program's legal framework must specifically address the
maintenance of stormwater practices. Items that need to be in-
cluded are requiring a legal maintenance entity, determining who
can be one, establishing minimum legal and financial requirements
for them, and providing a series of enforcement tools should the
maintenance entity fail to do its job.

2. Responsible maintenance entities

Determining which entities should be allowed to be legally re-
sponsible for the maintenance of stormwater systems is an ex-
tremely important and difficult decision. Historically, performing
maintenance was the responsibility of local government or the
property owner. This approach can work well when there is one
entity responsible for maintenance. Experience shows that gov-
ernment, private or public utilities, and many commercial or in-
dustrial property owners can often be relied upon to fulfill their
maintenance responsibilities.

Conversely, this approach has not worked well when a property
owners association is the responsible entity. This often is true for
residential projects such as subdivisions. Several surveys have
shown that residential stormwater practices generally are not main-
tained. These systems often become a problem for the local gov-
ernment, which is expected to perform the required maintenance.
To increase maintenance of stormwater systems by property owner
associations, Hillsborough County (FL) implemented an "Adopt a
Pond" program. Associations that join the program receive edu-
cation and training from county staff on their stormwater system -
type of BMP, how it functions, maintenance activities and fre-

While govern-
ment, utilities,
and many
commercial or
Industrial
property own-
ers will main-
tain their
stormwater
systems,
those main-
tained by
property
owner asso-
ciations are
seldom main-
tained prop-
erly.
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Common Elements

It is
recommended
that runoff
systems serv-
ing residential
properties be
dedicated to
and accepted
for mainte-
nance by the
government
(hopefully
with a storm-
water utility!).

guency, etc. Special focus is given to "aquascaping” the system
by planting beneficial aquatic and wetland plants which also have
attractive flowers. BMP does not stand for "Big Muddy Pond."

It is recommended that stormwater systems serving residential
properties be dedicated to and accepted for maintenance by the
government (hopefully one with a stormwater utility!). The storm-
water practices and structures should be built to the jurisdiction’s
standards and specifications, be warranted by the developer for
at least two years, and be accepted only after a final site inspec-
tion by inspectors from the jurisdiction. An alternative approach
is to have the local government responsible for maintenance of
residential stormwater practices and structures, with the property
owners association responsible only for vegetative and aesthetic
maintenance. Unfortunately, since funding is often unavailable,
responsibility for maintenance is generally left to the residential
property owners with the recognition that the maintenance will
not get done.

An innovative alternative is for the program to require a property
owners association to establish a maintenance organization, re-
sponsible for annually assessing and collecting fees from each
property owner. These maintenance fees generally are used for
private road maintenance and maintenance of public open space,
but stormwater system maintenance certainly can be added. This
approach is used by several local programs but requires over-
sight to assure that the fees actually are collected and used prop-
erly. Education of property owners about how the fees are used
and the benefits provided helps increase their willingness and
likelihood to pay. This approach does not eliminate the need for
the jurisdiction to conduct periodic inspections to see if runoff sys-
tems are being maintained and operating properly.

3. Public agency inspection of stormwater systems

To assure long term performance, stormwater practices must be
maintained on a regular schedule. However, the frequency of
maintenance varies greatly with the type of runoff practice, its
contributing drainage area, and land use. Inspections are required
to determine when to undertake maintenance operations. Ulti-
mately, the responsibility for conducting inspections will fall on
the public agency responsible for program implementation. Most
programs are aware of this responsibility with 81% of the sur-
veyed programs requiring public agency inspection.

The increasing complexity of urban runoff controls is one reason
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that public agency inspection is necessary. Few property owner
association representatives or maintenance staff for commercial
or industrial operations will have the knowledge to inspect or
maintain runoff structures or practices. Public inspectors are
trained to know the components of stormwater management prac-
tices, understand how they work, and know how they should ap-
pear. Inspectors need to be trained to evaluate the function of
mechanical devices, such as used for pond dewatering; check for
seepage at the downstream embankment face; measure sediment
accumulations or discharge rates of filters or underdrains; and
conduct other common maintenance tasks.

It is recommended that runoff practices be inspected by a public
inspector on an annual basis at a minimum. However, remember
that some treatment practices, such as filters, will need more fre-
guent inspections. Public inspections serve as a final backstop to
help assure that regular maintenance inspections and needed
maintenance are actually being performed by the responsible
entity. They also serve as a check when the runoff control pro-
gram requires submission of an inspection report from the main-
tenance entity.

Based on the review of urban runoff programs, obtaining staff to
perform maintenance inspections is very difficult and a low prior-
ity. Staff needs for maintenance inspections are not a significant
expenditure during the program's first few years, but the obliga-
tion grows year after year. Ultimately, if this vital task is to be
completed, the program will need staff dedicated to performing
maintenance inspections.

Creativity again can help to overcome program resource limita-
tions. Generally, local or regional programs have staff dedicated
to maintenance of primary drainage structures. These individuals
can be cross trained in the proper maintenance of runoff treat-
ment practices.Another creative approach is used in Tallahassee's
program which requires operating permits for all stormwater man-
agement systems. These permits require an annual inspection of
the system, with a certification on the condition of the system sub-
mitted to the city's stormwater utility program. To provide trained
inspectors for this task, the Florida Department of Environmental
Protection is developing a training and certification course for in-
dividuals who wish to inspect erosion, sediment, and stormwater
controls. This program is patterned after Delaware's Certified In-
spector program.

Few property
owner
association
representa-
tives or main-
tenance staff
for
commercial or
industrial op-
erations have
the knowl-
edge to in-
spect or main-
tain runoff
structures or
practices. Itis
recommended
that systems
be inspected
by a public
agency at
least

annually.
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Not planning
for mainte-
nance costs in
the

initial program
setup will
create major
financial
problems in
the future.
Dedicated
funding
sources, such
as stormwater
utility fees,
can help pre-
vent this prob-
lem.

4. Funding maintenance - the need for dedicated revenues

Funding maintenance of runoff systems generally is not a prob-
lem for commercial or industrial sites. They usually have a main-
tenance budget and staff which can include this responsibility.
However, finding funds to maintain systems can be a significant
problem for public agencies and for residential property owners.
To overcome this problem, a dedicated source of revenue for
maintenance of stormwater systems is strongly recommended.

Stormwater utility fees are the most common dedicated funding
source used by urban runoff programs. These "user fees" usually
are based on a parcel's amount of impervious surface providing a
direct relationship between the amount of runoff created and the
demands created for stormwater management. They are a very
equitable way of raising funds for runoff management, especially
when a public entity is responsible for the maintenance and op-
eration of practices and structures.

Dedicated funding to maintain residential stormwater systems can
be provided by:

1. Stormwater utility fees

2. Requiring property owner associations to establish a main-
tenance organization which annually assesses and collects
funds from the members.

3. Deed restrictions which obligates a property owner to pay
a pro-rata share of the costs of maintaining the stormwater
system serving the property.

Highway agencies have a special concern with respect to main-
taining urban runoff controls. Highway construction projects must
meet the same regulatory requirements as any other develop-
ment, but highway construction poses special problems. High-
ways are linear in nature and cross many different drainage di-
vides. To meet stormwater management program requirements,
treatment must be provided for runoff within each of the impacted
receiving waters. This necessitates the construction of many storm-
water management structures which must be maintained, not only
to meet permit conditions but to assure public safety, since lack of
maintenance could lead to road flooding. Highway departments
must be aware of these needs and be sure that their annual bud-
gets include the funds needed to inspect and maintain their facili-
ties.

In summary, there are several available options to provide fund-
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ing for maintenance of urban runoff controls. It is important that
one of these tools be selected and used. Do not assume that
funding will become available when a problem arises. Not plan-
ning for maintenance costs in the initial program setup will cause
significant financial problems in the future.

5. Legal steps to assure maintenance is done

The program must have a legal framework that includes compli-
ance and enforcement processes to assure that maintenance is
done, especially on systems maintained by private entities. These
steps will depend, to some degree, on the program'’s maintenance
framework.

Commonly, the program's civil penalties will address the problem
of maintenance of systems not being performed. Another com-
monly used tool is allowing the program agency to either perform
needed maintenance or have it done by a contractor. The cost is
billed to the property owner. If payment is not received in a speci-
fied period of time, a lien is place on the property for the amount
of the bill.

An urban runoff program must have the legal tools to assure main-
tenance of stormwater systems. More importantly, there must be
a commitment to use the tools when they are needed.

COORDINATION WITH RELATED PROGRAMS

1. Coordination between the erosion and sediment control
program and the stormwater management program

As discussed previously, there must be close coordination of the
erosion and sediment control program and the stormwater man-
agement program. It is strongly recommended that erosion and
sediment control and stormwater management programs be ad-
ministered as integrated programs under the same urban runoff
management program umbrella. Having the functions located in
the same agency and even in the same office clearly improves
program effectiveness and fosters better communication and dia-
logue between inspectors and plan reviewers.

2. Coordinating urban runoff programs with other related
programs

The intimate relationship of erosion, sediment, and stormwater
control to other aspects of land development and natural resources

Do not as-
sume that
funding will
become avail-
able when a
problem
arises. Not
planning for
maintenance
costs in the
initial program
setup will
cause signifi-
cant financial
problems in
the future.
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It is strongly
recommended
that erosion
and sediment
control and
stormwater
management
programs be
administered
as integrated
programs un-
der the same
urban runoff
control pro-
gram
umbrella.

management suggest many possibilities for program coordina-
tion. This is supported by the questionnaire responses, with the
urban runoff programs citing coordination with the following pro-
grams:

land use planning
zoning

building permits
wetlands protection
floodplain management
wastewater management
water supply

tree protection

land acquisition
wellhead protection

Itis recommended that urban runoff programs be coordinated with
all of the above related programs, if appropriate in the jurisdic-
tion. All of these programs have important linkages to urban run-
off programs. However, it is likely that coordination will need to
phased in, based on local priorities. For guidance, review the in-
dividual summaries in Appendix B to see which development pro-
grams were coordinated with the different urban runoff programs.

Initial coordination is recommended with land use planning, zon-
ing, wetland protection, and building permit programs. Integration
of stormwater management, tree protection, open space, recre-
ation, and landscaping requirements often represents a "win -
win" situation. At the local government level, the land develop-
ment regulations often will include sections on each of these top-
ics. If the various requirements of these different topics can be
coordinated and integrated, multiple objectives can be achieved
in the same area providing a developer with an opportunity to
save money. More importantly, this allows much greater use of
nonstructural controls which can help minimize runoff and the gen-
eration and delivery of pollutants.

Once coordination between programs is established, a designated
contact person in each program should be identified between
whom regular periodic communication must occur. Educational
workshops also are recommended as a way to increase staff
awareness of the requirements of each program.

3. Avoid conflicts with other programs

As stated in Chapter 3, there are a significant number of conflicts
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with other programs which hinder or prevent effective program
implementation. These conflicts will never be totally avoided, but
they can be reduced through effective communication and coop-
eration. Adversarial relationships between programs must not be
allowed to develop or continue. Experience shows that such dis-
agreements will be displayed in public arenas, harming both pro-
grams. Unfortunately, because of human nature, this is easier said
than done.

Experience by program implementing staff can attest to the frus-
tration and conflict when interfacing with other programs whose
goals may be compatible, but whose implementation concepts
are very different. Unfortunately, this has been an issue for urban
runoff management programs, which are the "new kid on the block"
and which address cumulative, insidious environmental problems.
Stormwater management programs face potential conflicts with
wetland programs, water quality certification, flood control, solid
waste programs, and onsite wastewater programs, among oth-
ers.

Coordination and communication among programs is critical to
avoid or minimize conflicts. Often, minor changes can be made to
one or both programs which will accommodate the concerns of
the other program without adversely affecting either program. It is
important to people that their concerns, however minor from the
program perspective, be given serious consideration. Minor prob-
lems have a way of escalating if not treated seriously when they
first occur, especially when there is a concern over "turf’. Com-
munication, coordination, and cooperation are essential.

A creative process that can work fairly well is establishing a work
group consisting of staff from two programs. They should meet
regularly to find common ground on issues affecting both pro-
grams. This process can expand the normal dialogue among the
programs' staff, giving both sides an appreciation for issues that
could create conflicts. This approach is recommended to reduce
potential conflicts between programs, no matter the level of gov-
ernment.

PROGRAM EVALUATION

1. Measures of program success

Elected officials and taxpayers are asking more and more ques-
tions about the cost of implementation versus the benefits pro-
vided by many programs. It is esse