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An Internet Guide to Financing Stormwater Management
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Indiana University- Purdue University Indianapolis

The Center for Urban Policy and the Environment (CUPE) is collaborating with the Watershed
Management Institute (WMI) and the United States Environmental Protection Agency (EPA) to
develop a web-based resource center for communities interested in finding ways to finance
stormwater management programs.  The resource center will include an annotated bibliography
of existing stormwater finance materials, an online archive of selected stormwater finance
publications, a guidebook that describes different stormwater management finance options, a
group of case studies that outline successful finance approaches, and a page of links to other
useful stormwater management web sites.  The web-based resource center is being designed to
guide communities through the development and implementation of stable, dedicated funding
sources that will pay for the components of a comprehensive stormwater management program.

Background and Need

It is well known that urban stormwater runoff is a major source of water pollution.  In 1990,
through the 1987 amendments to the Clean Water Act, the EPA began to regulate pollution in
urban runoff and modified the NPDES permit system to require large municipalities and
industries to obtain permits for discharges from their stormwater systems.  In late 1999, Phase 2
of the regulatory program established a schedule that requires smaller municipalities to
implement programs to control pollutants in urban runoff.  These programs will be expensive.

Stormwater programs historically have been underfunded, and investments in the construction
and maintenance of storm sewer systems often have been made only when money is left unspent
in the public works budget at year’s end.  This lack of investment in many communities has led
to the deterioration and failure of existing storm sewer systems and the degradation of the natural
environment due to pollution from runoff.  The EPA’s new pollution control requirements come
at a time when most communities’ stormwater budgets are already strained by reductions in
federal funding for local infrastructure, competition for funding with other local government
agencies, and crusades against raising taxes to cover increased government spending.  Local
officials need information about how to develop stable sources of funding for the stormwater
programs that will be required under the new regulations.

Since the 1970’s when stormwater managers first began to develop runoff-based charges for
financing stormwater management, experts in public works and local government finance have
worked to train others in innovative approaches to program finance and management.  Much of
their work, however, has been published in the so-called gray literature that includes conference
proceedings, technical reports, and professional journals that are not archived.  As a result, much
of this information never has been collected or codified and managers in many communities
often spend time searching for materials that can help them in their particular situations.   This
project is designed to provide web site access to information from a wide variety of sources and
save managers time by eliminating the need to search for and obtain other relevant materials
themselves.  The project will be completed early in 2001, submitted to the WaterWeb
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Consortium for inclusion in the WaterWeb ring, and publicized through articles in several
professional journals.

Annotated Bibliography

The annotated bibliography and the archive will be divided into ten sections:

§ stormwater and urban runoff manuals
§ government finance manuals
§ general articles about stormwater utilities
§ surveys of stormwater utilities
§ stormwater utility manuals
§ other topics concerning stormwater utilities
§ impact fees
§ permit and inspection fees
§ other possible stormwater management funding options
§ case studies.

Materials in the stormwater and urban runoff manuals section are usually technical manuals
about the setup, operation, and maintenance of stormwater control systems that only contain
brief discussions of stormwater management finance methods.  Resources listed under the
heading government finance manuals are materials produced by government organizations that
usually review several different options that communities can use to finance projects without any
discussion of stormwater management specifically.  The general stormwater utility articles
section contains papers and presentations that provide the reader with an overview of the
stormwater utility concept.  The materials in the stormwater utility surveys section provide raw
data and statistical information concerning existing stormwater utilities around the country while
the utility manuals guide the reader through a series of suggested steps toward the
implementation of a utility.  The components of the stormwater utility surveys and manuals are
summarized in two tables within the body of the bibliography in order to provide planners with
an overview of each resource. Resources in the sixth category, other topics, pertain to sub-topics
of the utility creation process like how to structure the billing system or determine the base unit
charge.  Materials in the impact fees section discuss the types of impact fees that can be used to
fund stormwater programs, the legal issues surrounding impact fee programs, and how to
determine the appropriate impact fee amount. Papers on permit and inspection fees discuss how
to assess each type of fee, how much to charge, and what types of fees are the most common.
Finally, the case studies discuss the specifics of individual communities’ stormwater
management projects.  The ten resource divisions will allow readers to quickly and easily find
the type of resources that they need and eliminate those resources that do not relate to the topic
that they are researching.  Because some of the publications fit more than one category, the
publications were placed in the most appropriate category and then cross-referenced so that they
can be found in all of the relevant categories.  To date, the bibliography includes approximately
75 references (see Appendix A).
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Online Archive

The online archive will contain previously published materials concerning stormwater
management financing.  The materials included in the archive will be reprinted by permission of
the original authors, publishers, or copyright holders as appropriate.  The materials are in the
process of being scanned and converted into PDF files using Adobe software in order to make
the materials available to the greatest number of users and allow for easy downloading.  The
archived materials will be categorized in the same way as the resources in the annotated
bibliography and users of the web site will be able to download archived materials using a
hyperlink in the annotated bibliography listing for the particular resource or by accessing the
online archive directly.  To date, the permission has been received to post on-line about half of
the materials included in the bibliography.

Guidebook

The guidebook, Funding Urban Runoff Programs:  A Guide to Available Funding Mechanisms,
will have seven sections:

§ Introduction
§ Program Components and Costs
§ Principles of Public Finance
§ General Appropriations
§ Program Fees
§ Dedicated Funding Sources
§ Case Studies.

The guidebook will begin by introducing readers to the importance of stormwater management
programs and explaining why such programs need stable, dedicated funding sources to be most
effective.  The second section of the guidebook will outline the essential components of a
stormwater management program and provide cost estimates for each of the major program
elements.  The section entitled Principles of Public Finance will discuss the funding options
available to communities and discuss the equity, political acceptability, and administrative
requirements of each funding mechanism.  The sections on general appropriations, program fees,
and dedicated funding sources will review each funding mechanism in more detail and discuss
the strengths and weaknesses of programs funded using each method.  The guidebook will
conclude with a discussion of the strengths and weaknesses of different approaches to funding.
The case studies section will summarize the programs of several communities and provide
readers with a summary table that includes the basic information about each community’s
program for easy comparison.

Case Studies

The case studies portion of the website project will provide a more detailed analysis of the
stormwater management funding mechanisms used in a set of communities.  The communities
were chosen based on the types of funding mechanisms used, the length of time funding
mechanisms have been in place, the region of the United States in which the community is
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located, and the population served by the stormwater management program.  Emphasis is placed
on smaller communities and regional programs with dedicated funding sources in order to
provide information that is most applicable to the communities that are included in Phase II of
the NPDES permit system.

Links to Other Stormwater Management Web Sites

The links developed for this project will allow users to find additional information about
stormwater management, the NPDES Phase II permit requirements, and public finance
mechanisms.  Users will be able to view the web pages of other communities’ stormwater
management programs, order additional materials concerning stormwater management and
funding, and contact professional organizations that specialize in topics related to stormwater
management.

An Internet Guide to Financing  Stormwater Management will give community leaders the
information they need to create a stable, dedicated funding source for stormwater management
and allow for the development of a comprehensive watershed management plan by giving
planners the opportunity to look beyond the current fiscal year.  Community leaders have often
been frustrated by the uncertainty associated with obtaining funding from the general
appropriations budget.  The development of a dedicated funding source for stormwater
management will eliminate the need for stormwater management supporters to spend time and
energy each year campaigning for money from the general fund and give managers additional
time to develop comprehensive stormwater management plans that look five, ten, or twenty years
into the future and ensure the development of the necessary stormwater management facilities.
Users of this website will learn the differences between various funding mechanisms, understand
the implications of different funding choices on various groups of rate-payers, and learn how to
structure a stormwater management program that is legally defensible and meets the unique
needs of their communities.
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Appendix A:  Materials Included in the Annotated Bibliography

General Manuals About Stormwater and Urban Runoff

American Public Works Association.  1981.  Urban Stormwater Management Special Report No.
49. American Public Works Association, Chicago, Illinois.

Government Finance Research Center. 1980.  Planning for Urban Stormwater Management:
Financial Issues and Options- Draft.  Municipal Finance Officers Association, Washington, D.C.

Phillips, Nancy.  1992.  Decisionmaker’s Stormwater Handbook:  A Primer.  Terrene Institute,
Washington, D.C.

Watershed Management Institute.  1997.  Institutional Aspects of Urban Runoff Management:  A
Guide for Program Development and Implementation. Watershed Management Institute,
Ingleside, Maryland.

Watershed Management Institute.  1997.  Operation, Maintenance, and Management of
Stormwater Management. Watershed Management Institute, Ingleside, Maryland.

Government Finance Manuals

Bland, Robert L.  1989.  A Revenue Guide for Local Government.  International City/County
Management Association, Washington, D.C.

Environmental Financial Advisory Board, Environmental Finance Center Network.  1999.  A
Guidebook of Financial Tools:  Paying for Sustainable Environmental Systems.  U.S. EPA
Environmental Finance Program, Washington, D.C.
http://www.epa.gov/efinpage/guidbk98/index.htm

Golgowski, Gregory and Aaron Dowling.  Review of Approaches and Techniques Used to Assist
in Financing the Retrofitting of Existing Urban Storm Drain Systems.  East Central Florida
Regional Planning Council, Maitland, Florida.

Lucero, Angelique.  1997.  The Price of Progress:  Infrastructure Payments You Can Live With.
American City and County 112(5): 42-49.

Matzer, John Jr. ed.  1989.  Captial Projects:  New Strategies for Planning, Management, and
Finance.  International City/County Management Association (ICMA), Washington D.C.

Office of Water.  1988.  Financing Marine and Estuarine Programs:  A Guide to Resources,
United States Environmental Protection Agency, Office of Water, Washington, D.C.
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Office of Water.  1994.  A State and Local Government Guide to Environmental Program
Funding Alternatives, United States Environmental Protection Agency, Office of Water,
Washington, D.C.  http://www.epa.gov/OWOW/NPS/MMGI/funding.html

Strachota, Dennis and Bruce Engelbrekt.  1992.  Catalog of Public Fees and Charges.
Government Finance Officers Association, Chicago, Illinois.

General Articles Concerning Stormwater Utilities:

Cyre, Hector J.  1983.  New Options for Stormwater Financing. APWA Reporter, April 1983 :
20-21.

Cyre, Hector J.  1986.  Developing and Implementing a Stormwater Management Utility:  Key
Feasibility Issues.  Presented at the International Public Works Congress and Equipment Show,
New Orleans, Louisiana, September 23, 1986.

Cyre, Hector J.  1987.  Developing a Stormwater Management Utility.  APWA Reporter, March
1987 :  8-9.

Cyre, Hector J.  2000.  The Stormwater Utility Concept in the Next Decade (Forget the
Millenium),  EPA National Conference on Tools for Urban Water Resource Management and
Protection, Conference Draft. U.S. EPA Office of Research and Development, Cincinnati, OH.

Davis, Kimberly, Walid Hatoum, and Duncan Rose.  1999.  Prepared for a Rainy Day.  Water
Environment and Technology, June 1999.

Doll, Amy.  1992.  Storm Water Management:  Financing Local Programs with a Utility
Approach.  Finance Alert 16 (1A), Summer 1992.

Lampe, Les, Howard Andrews, and Kirk Kinsinger.  1996.  10 Issues in Urban Stormwater
Pollution Control.  American City and County, September 1996: 36-53.

Pigott, Shaun.  1993.  When the Well Runs Dry- Paying for Storm Water,  Water Management in
the 90’s- A Time for Innovation.  Proceedings of the 20th Anniversary Conference of the Water
Resources Planning and Management Division of the ASCE, New York, New York.  p. 813-816.

Poertner, Herbert G.  1981.  Better Ways to Finance Stormwater Management.  Civil
Engineering, April 1981: 67-69.

Priede, Nilo.  1990.  Stormwater Management Through User Fees.  American City and County,
October 1990: 38-42.

Roesner, Larry and Robert Matthews.  1990.  Stormwater Management for the 1990’s.
American City and County.  February 1990:  44-
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Stitt, Thomas A.  1986.  Solving Drainage Problems.  APWA Reporter, November 1986:18.

Water Environment and Technology.  1994.  Is a Stormwater Utility Right for Your
Municipality?  Water Environment and Technology, June 1994.

Wilson, Homer.  1990.  The Utility Approach to Stormwater Management.  Public Works, June
1990 : 82-83.

Stormwater Utility Surveys:

Apogee Research.  1992.  (See Stormwater Utility Manuals Section)

Black and Veatch.  1992.  Stormwater Utility Survey.  Black and Veatch, Kansas City, Missouri.

Black and Veatch.  1996.  Stormwater Utility Survey.  Black and Veatch, Kansas City, Missouri.

Florida Association of Stormwater Utilities.  1995.  Stormwater Utilities Survey.  Tallahassee,
Florida.

Florida Association of Stormwater Utilities.  1997.  Stormwater Utilities Survey.  Tallahassee,
Florida.

Florida Association of Stormwater Utilities.  1999.  Stormwater Utilities Survey.  Tallahassee,
Florida.

Florida Atlantic University/ Florida International University Joint Center for Environmental and
Urban Problems.  1991.  A Survey of Florida Stormwater Utilities.  Fort Lauderdale, Florida.

Greely and Hansen.  1993. Study Memorandum No. 1:  Survey of Existing Stormwater Utilities.
Camp Springs, Maryland.

Lindsey, Greg.  1988.  A Survey of Stormwater Utilities.  Stormwater Management
Administration, Maryland Department of the Environment, Baltimore, Maryland.

Lindsey, G.  1990.  Update to a Survey of Stormwater Utilities, Organizing a Self-Sustaining
Utility for Stormwater Services.  Water Pollution Control Federation, Alexandria, Virginia.

Raftelis Environmental Consulting Group.  1998.  Water and Wastewater Rate Survey, Raftelis
Consulting Group, Charlotte, North Carolina.

Raftelis Financial Consulting.  2000. Water and Wastewater Rate Survey, Raftelis Consulting
Group, Charlotte, North Carolina.

Ungan, N.  1997.  A Survey of Stormwater Utilities, Environmental Planning Quarterly  14 (1) :
5-7.
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Stormwater Utility Manuals:

Apogee Research, Inc.  1992.  Storm Water Utilities:  Innovative Financing for Storm Water
Management.  Prepared for the U.S. EPA Water Policy Branch, Office of Policy Analysis, Office
of Policy, Planning, and Management, Washington, D.C.

Cyre, Hector J.  1982.  Stormwater Management Financing.  Presented to the International
Public Works Congress in Houston, Texas, September 16, 1982.

Cyre, Hector J.  Five Phases in Developing and Implementing a Stormwater Utility.  Water
Resources Associates, Inc.

Doll, Amy, Greg Lindsey, and Rick Albani.  Stormwater Utilities:  Key Components and Issues.

Institute for Water Resources.  1991.  Financing Stormwater Facilities:  A Utility Approach,
American Public Works Association, Chicago, Illinois.

Lindsey, Greg.  1988.  Financing Stormwater Management:  The Utility Approach.  Stormwater
Management Administration, Maryland Department of the Environment, Baltimore, Maryland.

Maniatis, Melina.  1990.  Stormwater Management. MIS Report 22(11),  International City
Management Association, Washington, D.C.

Priede, Nilo.  1985.  Financing Stormwater Management Through a Utility.  Stormwater
Management “an update”  University of Central Florida Environmental Systems Engineering
Institute publication 85-1 : 183-187.

Priede, Nilo and Marlene Hobel.  1986.  The Stormwater Management Utility: An Innovative
Financing Method.  Florida Municipal Record September 1986: 68-70.

Water Environment Federation.  1994.  User-Fee-Funded Stormwater Utilities.  Water
Environment Federation, Alexandria, Virginia.

Water Pollution Control Federation.  1990. Organizing a Self-Sustaining Utility for Stormwater
Services.  Water Pollution Control Federation, Alexandria, Virginia.

Water Resource Associates, Inc.  Introduction to Stormwater Utility Financing.

Manuals on Utility Creation Sub-Topics:

Fort Wayne Stormwater Task Force.  1993.  City of Fort Wayne Stormwater Utility Cost of
Service Analysis and Rate Study.  City of Fort Wayne, Indiana.
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Gray, Nancy E.  1995.  Lessons Learned:  Implementing a Storm Water Public Education
Program.  Virginia Town and City 30(5): 15-18.

Municipal Research and Services Center.  1998.  Sample Provisions for Storm Drainage Utility,
MRSC Library Compilation, Seattle, Washington.

Scholl, James E.  1991.  Stormwater Management Utility Billing Rate Structure.

U.S. EPA.  Building Support for Increasing User Fees.  EPA publication 430/09-89-006.  Office
of Water, U.S. EPA, Washington, DC.

URS Corporation.  1987.  Drainage Utility Service Charge Customer Account Development
Process.  URS Corporation, San Francisco, California.

Other Topics Concerning Stormwater Utilities

Doll, Amy and Greg Lindsey.  1999.  Credits Bring Economic Incentives for Onsite Stormwater
Management.  Watershed and Wet Weather Technical Bulletin 4(1): 12-15.

Indiana Department of Natural Resources.  1995.  The Indiana Conservancy Act.  Indiana Code
14-33.

Lindsey, Greg and Amy Doll.  1998.  Financing Retrofit Projects:  The Role of Stormwater
Utilities.  From the proceedings of the EPA National Conference on Retrofit Opportunities for
Water Resource Protection in Urban Environments, Held in Chicago, Illinois, February 9-12
1998, U.S. EPA Office of Research and Development, Cincinnati, Ohio.

Lindsey, Greg.  1990.  Charges for Urban Runoff:  Issues in Implementation, Water Resources
Bulletin, American Water Resources Association 26(1): 117-125.

Minner, Marie et.al.  1998.  Cost Apportionment for a Storm-Water Management System:
Differential Burdens on Landowners from Hydrologic and Area-Based Approaches.  Applied
Geographic Studies 2(4):  247-260.

Palmer, C. Diane.  1993.  Development and Implementation of Stormwater Utilities in Texas
Cities.  Water Management in the 90’s- A Time for Innovation.  Proceedings of the 20th

Anniversary Conference of the Water Resources Planning and Management Division of the
ASCE, New York, New York.  p. 809-812.

Wilson, Larry and Greg Lindsey.  1995.  Authority for Local Stormwater User Fees in Indiana.
Publication 95-E04.  Center for Urban Policy and the Environment, Indiana University School of
Public and Environmental Affairs, Indianapolis, IN

General- Impact Fees and System Development Charges
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Kolo, Jerry and Todd J. Dicker.  1993.  Practical Issues in Adopting Local Impact Fees.  State
and Local Government Review, 25(3): 197-206.

Municipal Research and Services Center.  1998.  Impact Fee Information Part 1 Sample
Ordinances.  MRSC Library Compilation, Seattle, Washington.

Municipal Research and Services Center.  1999.  Impact Fee Information Part 2 General
Information.  MRSC Library Compilation, Seattle, Washington.

National Association of Home Builders.  1997.  Impact Fee Handbook.  Home Builder Press,
Washington, D.C.

Nelson, Arthur C. ed.  1988.  Development Impact Fees.  Planners Press, American Planning
Association, Chicago, Illinois.

Ross, Dennis H. and Scott Ian Thorpe.  1992.  Impact Fees:  Practical Guide for Calculation and
Implementation.  Journal of Urban Planning and Development 18(3): 106-118.

Snyder, Thomas P. and Michael A. Stegman.  1986.  Paying for Growth:  Using Development
Fees to Finance Infrastructure.  Urban Land Institute, Washington, D.C.

Surveys Concerning Impact Fees

Moulder, Evelina R.  1993.  Local Government Infrastructure Financing, Special Data Issue.
International City/County Management Association, Washington D.C.

Simmonds, Keith C.  1993.  Impact Fees:  A Method of Paying for Growth in Florida.
International Journal of Public Sector Management 6(3): 3-16.

Academic and Professional Articles Concerning Impact Fees

Leitner, Martin L. and Eric J. Strauss.  1988.  Elements of a Municipal Impact Fee Ordinance,
with Commentary.  APA Journal 54 (Spring):  225-231.

Lippai, Istvan and James P. Heaney.  2000.  Efficient and Equitable Impact Fees for Urban
Water Systems.  Journal of Water Resources Planning and Management 126(2): 75-84.

Nicholas, James C.  1992.  On the Progression of Impact Fees.  APA Journal 58(4): 517-524.

Stewart, Harry A.  1988.  So You Want to Adopt a Development Impact Fee Ordinance.  APA
Journal 54 (winter):  71-72.

Stormwater Specific Impact Fees and System Development Charges
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Nelson, Arthur C.  1995.  System Development Charges for Water, Wastewater, and Stormwater
Facilities, CRC Press, Boca Raton, FL.

Permit Fees

Morandi, Larry.  1992.  Wastewater Permitting and Finance:  New Issues in Water Quality
Protection.  NCSL State Legislative Report, May 1992.

Other Financing Options

Office of Municipal Pollution Control, Office of Water, U.S. EPA.  1990.  Funding of Expanded
Uses Activities By State Revolving Fund Programs:  Examples and Program Recommendations.

Case Studies of Stormwater Program Financing

Abbott, Wayne H. Jr.  1985.  Ann Arbor Stormwater Utility First in State.  Unpublished work
submitted to the Michigan Municipal League.

Apogee Research.  1994.  Benefits of Storm Water Management:  Case Studies of Selected
Communities.  Prepared for the U.S. EPA Water Policy Branch, Office of Policy Analysis,
Office of Policy, Planning, and Evaluation, Washington, D.C.

Call, Charles H.  1992.  A Storm Water Utility Case Study, Salt Lake City, Utah,  Water
Resources Planning and Management:  Saving a Threatened Resource- In Search of Solutions.
Proceedings of the Water Resources sessions at Water Forum ’92.  American Society of Civil
Engineers, New York, New York.  Pages 792-797.

Collins, Patrick S, Jean P. Marchand, and Dennis Daughters.  1993.  Consolidating Stormwater
Management:  An Efficient Approach.  Public Works, June 1993, p. 52-53, 112.

Developers Pay Up in Pearland.  1999.  American City and County 114(5) p. 22.

Diessner, Damon.  1993.  Storm Water Utility Experience in Bellevue, Washington.  Water
Management in the 90’s- A Time for Innovation.  Proceedings of the 20th Anniversary
Conference of the Water Resources Planning and Management Division of the ASCE, New
York, New York.  p. 817-820.

Dobey, Emmett.  Implementation of a Water Quality Based Rate Structure in Olympia,
Washington.  PowerPoint presentation

Engemoen, Marc, P.E. and  Roger E. Krempel, P.E.  1983.  A Utility Approach to
Comprehensive Storm Water Management.   Presented at the 1983 International Symposium on
Urban Hydrology, Hydraulics, and Sediment Control.
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Ferrari, Leilani.  1987.  Surface Water Fees Used to Reduce Urban Flooding.  Public Works,
August 1987:  66-67

Godfrey, K.A. Jr.  1985.  Tampa Does it with Mirrors.  Civil Engineering, December 1985 : 40-
43.

Hargett, C. William, Jr. P.E.  1992.  Creating a Stormwater Utility.  Public Works, September
1992 : 65-68, 82.

Honchell, Charles V.  1986.  Creating a Storm Drainage Utility.  APWA Reporter, January
1986: 10-11.

Keller, Brent.  1999.  Georgia City Pioneers Stormwater Utility Fee. Coastlines: Information
About Estuaries and Near Coastal Waters, October 1999.
http://www.epa.gov/owowwtr1/estuaries/coastlines/oct99/gapioneers.html

Lindsey, Greg, Joseph Rubeleske, and Matthew Rummel.  1996.  Issues and Problems in
Implementing Stormwater Charges:  A Watershed Approach in Vincennes, Indiana.  Assessing
the Cumulative Impacts of Watershed Development on Aquatic Ecosystems and Water Quality,
Proceedings of a National Symposium March 19-21, 1996 held in Chicago, Illinois.

Nazarenus, Dottie, and Jan Kimsey.  Financing the Floodplain

Niermeyer, Jeff P.E.  1993.  NPDES Municipal Storm Water Permit:  A Utility Approach.  Water
Management in the 90’s- A Time for Innovation.   Proceedings of the 20th Anniversary
Conference, Water Resources Planning and Management Division, ASCE, New York, New
York.  P. 805-808.

Null, Roger.  1995.  User Fees- The Key to Managing Stormwater Costs.  Public Works, August
1995 : 42-43.

Rice, Norman B, Cyril Juanitas, Chuck Kleeburg.  1997-1998 Drainage and Wastewater
Financial Plan.  Presentation concerning an increase in drainage rates.

Stitt, Thomas A.  1986.  Stormwater Management Utility:  An Innovative Approach to Drainage
Problems of a Mature City.  Presented at the APWA International Public Works Congress and
Equipment Show.


