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Background

1 Extensive body of work completed by Greg
Lindsey, former director of the Center and now
Associate Dean of SPEA Indianapolis

1 EPA/Watershed Management Institute project
on financing stormwater programs including
development of an on-line library
(stormwaterfinance.urbancenter.iupui.edu)

I Recent work with Indiana jurisdictions in
Tippecanoe, Hendricks, and Allen counties
that are addressing NPDES Phase Il
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An Internet Guide to
Financing Stormwater Management

I Synthesis of the literature
I Many case studies

I Addresses both technical and political
ISsues

1 http://stormwaterfinance.urbancenter.iupui.edu
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Contents of Bibliography and Archive

1 Approximately 100 resources listed In
bibliography

1 Over 70% of bibliography posted on
web-site

I Several other resources available
elsewhere on Web or provided free
upon request from publisher
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Guide to
Financing
Stormwater

Management

Home

About

This Site
Bibliography University- Purdue University Indianapolis (IUFUN for the Watershed Management Institute and the United

Archive to pay for stormwater management prajects. The site includes:

YWelcome. This Web site was developed by the Center for Urban Policy and the Environment at Indiana

States Emvironmental Protection Agency. This YWeb site is designed to help communities learn about ways

Manual » an annotated bibliography of existing stormwater finance materials

Case Studies

» an archive that contains selected previously published materials concerning stormwater finance

» amanual, Financing Stormwater Programs: Choices and Options, that discusses the financing
options available to communities for stormwater management projects including references to key
SOUFCES.

o 3 et of cage studies that describe successful finance mechanisms that have been used in seven

camrunities around the country

a set of links to other useful web sites that concern starmwater.
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An Internet Bibliography
Guide to
Financing This is an annotated bibliography of previously published materials conceming stormwater finance. When
Stormwater the full text ar excerpts from the resource described are available on this website, clicking on the title of the
Management resource will link you to them. When the material is located on another website, clicking on the title will
direct you to an outside web page. The materials located on this website are in Adobe PODF format and you
H will need the Adobe Acrobat Header software to access them. If you do not have it, click here to connect to
Home the Adobe website. A POF wersion of this bibliography is available. Ta download it, click here.
Abgut This Site The annotated bibliography is divided into ten sections. To access each section, click on its title. To move
frorm one section to the next, use the next and previous buttons on the bottor of each page or use the back
button on your browser to return to this menu page. For additional help using the bibliography or other
portions of this Web site, click here.
Archive
Manual Introduction
Storrmwater and urban runoff manuals
CaeE Sindins Gwernmen_t finance manuals o
General articles about stormwater utilities
Surveys of storrmweater utilities -
Storrmaater utility manuals
Other topics concerning stormwater utilities
Impact fees
Permit and inspection fees ;l
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Bibliography Sections

Introduction

Stormwater and urban runoff manuals
Government finance manuals

General articles about stormwater utilities
Stormwater utility surveys

Stormwater utility manuals

Other topics concerning stormwater utilities
Impact fees

Permit fees

Case studies
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An Internet Government Finance Manuals
Guide to

Financing Bland, R. L. {198%). A Revenue Guide for Local Gavernment. YWashington, D.C.: International City/County

Stormwater Management Association.
Management

This book covers six of the most common local government revenue sources: property taxes,

Hha general sales taxes, excise taxes, income taxes, user charges, and impact fees. Bland discusses
the advantages and disadvantages of each revenue source, identifies recent trends in local
T overnment finance, and provides his recommendations on how to promote revenue stability.
About This Site Y H H ¥

Golgowski, G, & Dowling, A (1985). Review of Approaches and Technigues Used to Assist in Financing the
Eetrofitting of Existing Urban Storm Drain Systerns. East Central Florida Eegional Planning Council,
Maitland, Florida.

This paper explores alternative funding options for stormwater system improvement projects
including utilities, drainage districts, municipal bonds, state and federal grants-in-aid, and special
assessments. The authors focus on options available to Florida communities and provide a case
LCase Studies study of Orlanda and Crange County, Flarida in arder to show ather communities how ta fund
starmwater pragrams through a variety of different funding sources.

Manual

Lucero, A (1997). The Price of Progress: Infrastructure Payments You Can Live YWith, American City and
County 11251, 42-49.
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l_ l_ @ Intemet



CENTER FOR URBAN POLICY
AND THE ENVIRONMENT

a Frames Home Page - Microsoft Internet E xplorer

J File Edt “ew Favortes Toolz Help |

jév*,@ﬁ‘ﬁﬁﬁ‘@*

Back oy and Stop Refrezh Horne Search Fawortez  History T Fririt Edit Dizcuzs
| addiess [€] 6:\Danavswwebtframes him ~| @60 || Links
F
An Internet Stormwater Utility Manuals
Guide o
Financing The starmwater utility manuals that were reviewed for this work were found to have several commaon
Stormwater elements. The contents of each of the manuals are displayed in table form so that the reader can quickly
Management find infarmation about any aspect of the utility creation process.
Home Stormwater Utility Manuals
. Wimter . Flarida
Ahout This Site O [ e e S e L ster Associztio
Cumpunents Cyre |Priede | % Lind=sey Cantrol far Water Fracearch Errvironmernt Fesource Cyre
[1922](1985] |Hobel |[1925] . Resources Federation . [umknowwm]
= 1956 Federation 159 [1992] 1994 Azsociates Stor mwate
Bibliography (1336) (1gao) (9 (1334) Ltilities
User Pays ldea ® W s ® ® ® ® ® ®
Archive Legal
fl?::?quirements w - " w " " w
M Irnplerentation
Needs
" ® = = ® ® ® * =
Case Studies A=zsessment
tethiods of
f Deter rining ® # * ® ® ks #
Links Ltility Costs
Stor rwater
Financing ® ® * s ® s ks W #

Options _ILI
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An Internet Archive
Geide to
Financing Wwelcome to the archive. This section containg previously published materials concerning
Stormwatetr stormwater finance mechanisms that are available in Adobe POF format to view and
Management download. In order to view the materials in this section, you will need Adobe Acrabat
Feader. The Acrobat Reader program is free. If you do not have it, click on the "Get Acrobat Reader” button
Home to connect to the Adobe software site.
Ahout This Site F«Tmrm
Aduobe
Bibliography
The materials in this section are reprinted here with permission fram the author andfor publisher as
appropriate. Please respect their copyrights and dao naot make additional copies or distribute these materials
without obtaining permission to do so.
Manual
For further instructions on how to use the archive ar ather portions of this YWeb site, click here.
Case Studies
General Manuals About Stormwater and Urban Runoff
Links
American Public YWorks Association. (19811, Urban Stormwater Management Special Beport Mo, 49,
Chicago, Minois: Author, (Finance Chapter only)
|_|_|ﬂ Internet
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An internet
Guide to
Financing
Stormwater
Management

Home

About This Site

Manual

Case Studies

Links
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The Price of Progress: Infrastructure Payment Plans You Can Live With
By Angelique Lucern

Reprinied with permission from American Oy and County, May J907,

Relentless development and population growth continue to fuel the need for infragtruciure Improvements of
additions. Since the old ways of raising revenue often do not cut it with taxpayers, local officials have adopied
financing methods that target the principal beneficiaries of improvements,

In cities and counties across the United States, building and improving public infrastructure- whether it is rebuilding
a hridpe, repairing a mn-down street, updating a sewer gystem, or resurnecting @ recreation facility- is necessary 1o
maintain a good guality of life.

But when it comes to Anancing these mew projects and improvements, the argument often arises ahout who will pay
for them and how musch they will pay. A community may need 1o refurhish its local senior Facility, for instance, b
residents may nod wand to reach into their own pockets to fund the improvement. Further, the reasons for the
improvement may not be clear (o them. Inusing any of the funding mechanisms discussed below, garnering public
support is imperative. The parties responsible for paying the hills need 1o have Input into what is funded and how
musch should be funded,

DEVELOPER IMPACT FEES

L T 1 I P | IR =N R
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An Internet
Geide to
Finahcing
Stormwater
Management

iz a7 Implementing a
Ahout This Site I wa‘rer Wbl iﬂ
education program

Bibliography
Archive
Manual . ' ., By Nancy E. Gray

Case Studies

_ As part of a campaign to promate the redwction of pollution, children
Links colorad sdunasianal postars al the Oeaan View Beach Festival,

ith the advent of the Na- Works on July 1, 15991, combiming manarement and disposal of used
uonal Pollutant Discharge the Street Sweepang Burcau from the mictar il and wxic materials (which

102% T ot s [ v ]m]] 2= 11in .| 4]
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An internet Financing Stormwater Management Programs: Choices ahd Options
Guide to
Financing

Stormwater,

Management

Financing Stormwater Management Programs: Choices and Options is 3 handbook about aptions for
financing storrmwater management programs that draws on a rich literature developed largely by engineering
and public woarks professionals warking to solve the practical starmwater problems faced by communities.
This manual synthesizes the available literature concerning the finance of starmwater management
programs and organizes this information around a standard set of questions that people face when they want
to evaluate new sources for financing stormwater programs. Because many jurisdictions are adopting
starmwater charges, this manual emphasizes their potential role in financing stormwater programs. The
manual also pravides references to an array of other finance mechanisms.

Home

About This Site

Financing Stormwater Management Programs: Cholces and Options addresses the following questions:

How important is adequate finance to a successful stormwater program?
YWhat is the financial planning process?

YWyhat are the revenue requirernents for stormmwater management?

YWihat are alternative ways to generate revenue?

How can alternatives be evaluated and implemented?

How much are people willing to pay?

How have different communities approached financing?

Case Studies

Each of these questions is multi-faceted and can be broken down in several ways. We focus here an the
mast impartant choices that planners must consider.

| |
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An Internet Case Studies
Guide to
Financing This section includes case studies about seven communities’ unigue stormwater financing strategies. The
Stormwater tahle helow lists some of the characteristics of each case study community and its stormwater
Management management program. Ta access the individual case studies, click on the name of the community you want
to read about and the PDF file will apen in this window. To come back to this screen after reading a case
Home study, use the back button on your browser.
About This Site e o
Characteristics of Case Study Communities
Bibliography
Fanulation Frogram Arcerage Annual Income
Archive Carrmunity Hame Sef\.red Location S‘tal?t Orgznization Billing Swstern|Morthly Charge from User
e for SFR* Charges
Manual
Fort Collins CO |102,000 basze of .Rndq.r 1980 part of WHilities sn?ntumth utility $7 49 $5.5 million
] EEEEEEEE— Mountains Dep't bill
Case Studies
f . 1 |sEntwith utility .
Links Griffin, G& 23,500 zouth of Atlanta [1999 Storm Wiater Dep't bill F2.95 F1.2 million
Louiswville- part of :
Jefferson County, (500,000 Ohio River 1987 b etrop alitan sent with sewerles -y F17.3 millien [
b Sawmar Nickriet bill

@] Dore |_|_|ﬂ Internet



D o

CENTER FOR URBAN POLICY
AND THE ENVIRONMENT

Average Single Family Residence Monthly
Stormwater Charge

O Louisville
O Union

l Sarasota Co.
O Olympia

M Ft. Collins
H Griffin

B Valparaiso

Dollars
o N N O @

Community
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Stormwater Management Financing Case Study
Fort Collins, Colorado

Fort Collins, Colorado

Fort Collins is located at the base of the Rocky Mountains between Denver. Colorado and
Cheyenne, Wyoming. The city’s population is currently approximately 109,000 residents and
the area is one of the fastest-growing metropolitan areas in the country. Fort Collins is a
historically flood-prone city that experiences intense storms during the summer months. Fort
Colling experienced disastrous floods in 1864, 1902, 1904, 1938, 1949, 1951, 1976, 1982, and
1997, The city averages about 14 inches of rain each year and 51 inches of snow,

Stormwater Management History

Fort Collins, Colorado first established a stormwater management program in 19758 while the city
was undergoing a period of rapid growth and the region was recovering from a large flood. The
1976 Storm Drainage Ordinance stated thar since all real property within a drainage basin
benefits from an adequate storm drain system, the costs of the construction of such a system
should be bm na by th& ].'|-I npert:, owners of the basin. The ordinance also established a Storm

F‘.lra A 11'1 sepansille for the desien of a comnrehensive drainase proeram
1 1o0f8

|@ Dane

85 #11in
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An Internet Links
Guide to
Financing This page contains links ta other stormwater-related web sites that you may find helpful. Please notify us if

Stormwater a link is broken or outdated.
Management

Home

American City and County- a magazine devoted to local government news and issues. —
http: . americancityandcounty. com

About This Site American Planning Association- professional association of planners. Planners Press publishes books

conceming planning issues, Planning Magazine and the Journal of the American Planners Association
WAPA).  http: M. planning. org

American Public Works Association- a professional and education association of organizations and
individuals involved in the provision of public works goods and services. Fublishes the APYWA Reparter.
http: S, apiva. net

American Society of Civil Engineers- professional arganization for civil engineers. Publishes Civil
Engineering, and the Journals of Environmental Engineering, rrigation and Drainage Engineering, YWater
Resources Planning and Managernent, and Urban Planning and Developrment. http: /Ao asce. org

American Water Works Association- an aorganization for water supply professionals. Publishes four
periodicals concerning drinking water and has conference proceedings available anline. http:fwnnnn. g, arg

| |
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Phase Il Underway: 6 Control
Measures

Public education and outreach

Public participation/ involvement

llicit discharge detection and elimination
Construction site runoff control
Post-construction runoff control

Pollution prevention/ good housekeeping
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Local Context:
Where the water hits the ditch

I Some issues in implementation

- Permit compliance

- Watershed planning

- Development regulation

- Design and construction of capital projects
- Maintenance of infrastructure

- Funding for compliance, planning, regulation,
construction, and maintenance
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Local Context:
How to Pay for New Permit Programs

1 Limited federal and state
funding for infrastructure

I Competing demands for local
revenues

I Taxpayers against tax
Increases

1 General fund money
Inadequate

1 Spatial mismatch: watershed
boundaries cross jurisdiction
boundaries
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Some Key Questions in Financing

1.

How important is adequate financing to a
successful stormwater program?

What is the financial planning process?

What are revenue requirements for stormwater
management?

What are alternative ways to generate revenue?

How can alternatives be evaluated and
Implemented?

How much are people willing to pay?

How have different communities approached
financing?
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How important is adeguate financing to a
successful stormwater program?

1 Perspective
funding is essential, programs are costly

1 Evidence (national, regional, local)

EPA (1998) cost for 266 Phase | permits for 850
municipalities: $7.4 billion, excluding O&M

Menomonee Watershed, SE Wisconsin: $110-$200
million to decrease loadings of sediment,
phosphorus, and lead from 35% to 70%

Indianapolis, Indiana: increase yearly stormwater
budget from $3 million to $16-23 million just for
deferred drainage maintenance
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What is the financial planning process?

1 Perspective

Stormwater finance is specialized sub-field of public
finance

Most manuals overly technical and underestimate
Importance of political context and issues

1 Approach
Describe and illustrate idealized process

lllustrate complexity of actual decision-making
processes
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What is the financial planning process?
(Raftelis 1989)

1. Evaluate economic factors affecting capital
and financial planning.

2. Develop a comprehensive facility master
plan.

3. Determine and schedule capital
requirements and evaluate alternative
financing methods.

4. Determine annual operating and capital
revenue requirements.

5. Calculate fees and charges.
Evaluate impact on customers.
(repeat as necessary)
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What are revenue requirements for
stormwater management?

1 Perspective
Managers need both rule-of-thumb measures and
more detailed approaches to assess revenue needs
1 Approach
Use literature and case studies

Include standardized engineering estimates for
program costs, categorical or function costs, detailed
facility or activity costs for management practices
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Level of Service Costs Per Acre
(Treadway and Reese, APWA Reporter, 02/00)

Level of Service Cost Features of Programs
(Acre/Yr)

Incidental $15-30 Reactive, incidental maintenance, regulation
part of other programs

Minimum $30-60 ... plus ROW maintenance, regulation, erosion
& sediment control

Moderate $60-90 ... plus more maintenance, regulation and
inspection, minor capital projects

Advanced $90-120 ... System maintenance, master planning,
regional, some water quality programs, data
collection, development controls, utility
funding

Exceptional > $120 ... plus stormwater quality, advanced flood
control, levels of service, aesthetics
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What are alternative ways
to generate revenue?

1 Perspective
Most programs use multiple sources of revenue

Consensus among stormwater professionals on utility
approach

No one-size fits all; approaches must be tailored to
community

1 Approach
Consider different rationales for approaches
Charges calculated different ways
Technical choices matter
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A Functional Approach to

Stormwater Financing

BMP

Option

Watershed planning

General revenues (property, income
taxes; stormwater user charges)

Source controls
-Enforce ordinances
-Development regulation

General revenues
-Plan review and inspection fees

Maintenance
(e.g. street sweeping)

General revenues

Capital projects
‘New development
‘Retrofit existing areas

-Developer exactions, fees-in-lieu

-Bonds, sinking funds (general
revenues)

*Choices among methods are important because burden for payment differs
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Stormwater User Charges
and the Utility Approach

Stormwater user charges

—- Fees based on impervious area or other indicator of runoff
volumes

-~ Charges must be fair and reasonable and bear a substantial
relationship to the cost of service and facilities

Stormwater utilities

- Local government enterprises that provide stormwater services
and are financially separate from other government functions

Users

-~ Owners of properties that discharge water to publicly managed
systems
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Calculation of Stormwater Charges

1. Estimate revenue requirements.

2. Estimate total service or runoff units in
service area (e.g., municipal boundary).

3. Estimate charge per service unit.

4. Estimate charges for individual parcels.
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Structures are Flexible and
Reflect Local Objectives

I Most charge federal, state, and local government property.

I Most charge tax exempt property (e.g., universities, hospitals,
churches). Some give partial credit to these uses.

I Most give credits against charges for on-site controls.
I Some have separate charges for capital facilities and O&M.

I Some give exemptions for properties that drain directly to surface
waters.

I Some charge streets and rights-of-way, agricultural land, and
undeveloped land.

I Some offer rebates for elderly, schools.

I Some communities establish a maximum percentage for credits;
they don'’t credit 100%.
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How can alternatives be
evaluated and implemented?

I Perspective

Criteria and procedures for evaluation well
established

Implementation requires leadership or political
champion
1 Approach

Apply criteria used for evaluation of financing
alternatives

Stress importance of agreement on criteria before
application



D o

CENTER FOR URBAN POLICY
AND THE ENVIRONMENT

Advantages and Disadvantages
of Charges and Taxes

Criteria Charges Taxes
Cost of implementation - +
Ease of implementation - o
Deductible by property - +
owner
Elasticity of revenues - +
Stability of revenues + -
Fairness
1User (polluter) pays n _
1Ability to pay
Incentives for on-site + -
controls
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How much are people willing to pay?

I Perspective
Political assumptions about the public’s willingness
to pay guide decisions and determine outcomes

1 Approach
Use direct estimates of willingness to pay: surveys

Use implicit estimates: judgments based on
experience of other jurisdictions and range of
charges across the U.S.
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How have different communities
approached financing?

I Perspective
No single approach works in all places

Useful to study experience of different
places

1 Approach
Learn from others ...
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Tippecanoe County Example:
Participation

I MS4 area includes Lafayette, West
Lafayette, Dayton, Battleground,
Shadeland, portions of Tippecanoe
County, Ivy Tech, and Purdue.

1 With the exception of Shadeland, all others
are working together on planning for
Phase Il
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Tippecanoe County Example:
Cost of Phase Il Compliance

I CBBEL estimated that Phase Il
compliance would cost at least $3.2 million
for years 3-5 of the first permit period.

I Current expenditures on Phase Il activities
were estimated to be about $1.5 million
per year.

I Leaves at least $1.7 million annually.
CUPE and CBBEL agree that this is likely
an underestimate.
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Tippecanoe County Example:
Current Funding Sources

1 None of the municipalities currently has a
stormwater utility. Until very recently, Tippecanoe
County did not even have the statutory authority
to establish a utility.

1 Stormwater activities (quantity and guality) are
funded through a combination of general funds,
county option income taxes, road monies,
wastewater utility revenues, cost recovery
mechanisms, grant funds, and fees for service.
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Tippecanoe County Example:
Stormwater Utilities?

I General agreement from project partners that
there is a need to establish stormwater utilities

1 Interviews with project partners and other
stakeholders indicate that residents would accept
a stormwater charge of $2-$4.

1 Estimated revenues from these charges will cover
the cost of Phase I, but not the cost of all
stormwater activities.

1 These jurisdictions will have to rely on a
combination of funding sources.
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Tippecanoe County Example:
Next Steps/Recommendations

1 Legislative decisions to implement charges
1 Administrative and engineering decisions in developing
stormwater charges

— Assemble parcel information, aerial photography, and GIS
capacity to develop database

— Choose specific procedure for measuring impervious area
— Develop database

— Consider system of credits

— Choose billing method

1 Establish funding needs more specifically (plan)
I Choose level of funding and mix of revenues
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Indiana Experience:

1 An increasing number of municipalities have adopted
stormwater utilities or stormwater rates as part of their
wastewater utilities.

1 The ability of county governments to adopt stormwater
utilities is very new. Our research has not uncovered a
county in Indiana that has yet adopted a utility.

1 Average stormwater rates for 29 communities is $3.50
(median) and $4.56 (mean).

1 Rates range from $1.25 per month (Indianapolis-Phase |
community) to $21.00 per month (Berne- small community
with unaddressed CSO issues).
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Indiana Experience:

I Most rate systems use a system of ERUs
(Equivalent Runoff Units) or a tiered system
based on a hierarchy of land uses and relative
proportions of impervious surface

I Mean ERU for 13 communities was ~2,800
sguare feet.

1 Indiana communities give rate credits for non-
profit status, detention/retention, direct discharge,
and for stormwater education efforts.
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Indiana Experience:

Indiana Legislature continues to constrain property tax
revenues, making other revenue sources more attractive
and increasingly important.

Indiana ratepayers’ willingness to pay for new stormwater
rates probably will not cover the entire cost of water quantity
and quality activities.

Phase Il is particularly burdensome for small communities.
Without collaboration with other jurisdictions, they are
finding it difficult to comply on their own. Public education,
public participation, ordinance development, inspector
training, software purchasing, and mapping are some of the
activities Indiana communities have been able to do
collectively.
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Indiana Experience:

1 County governments will have to wrestle with a
very different system of infrastructure. Legal
drains are the primary system for public
maintenance and repair of county drains. Legal
drains are not universal within counties. In a
number of cases, counties are having to add
guality to a distribution system that was built at
the turn of the century and is now in need of
significant repair.
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