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Executive Summary 
 
The Perks of a Stormwater Utility (SWU) 
Cities and counties across the US are faced with increasing complexities and rising costs of 
managing stormwater within their communities. As development adds more roads, buildings, 
rooftops, driveways, and parking lots to the 
landscape, the growth in impervious surface area – 
the primary cause of stormwater runoff – sets off a 
string of associated impacts. Local governments are 
then expected to address those impacts, whether 
motivated by policy (e.g., compliance with state or 
federal regulations; pressure from interest groups), 
environmental and human health (e.g., water 
quality; groundwater recharge) and/or economic 
(e.g., flooding; aging gray infrastructure) concerns.  
 
While local governments are expected to play an expanded role in stormwater management, 
they are confronted with rising costs and hindered by limited, unpredictable sources of financing. 
Typically, costs for stormwater management at the city or county level are covered through the 
general fund, derived from taxes, such as ad valorem property taxes. Stormwater tends to have 
a lower priority when competing for general funds along with other community needs, such as 
education or safety.  Furthermore, general funds are based on assessed property values that do 
not necessarily correlate with the generation of stormwater; as stormwater issues increase, a 
corresponding rise in general funds is not automatic.  
 

As the costs and challenges of managing stormwater 
continue to grow, local governments are turning to 
alternative models, including the stormwater utility (SWU).  
A stormwater utility provides an “umbrella” framework 
under which property owners are charged a fee for service 
that is tied to some measure of the amount of stormwater 
runoff “produced” on their property.1 Stormwater utilities 
typically fund stormwater programs by charging residential, 
commercial, industrial, and non-profit property owners a fee 
based on the amount of impervious area on their properties 
as a proxy for their use of, or impact on, the public 
stormwater system.2 The earliest examples of the SWU 

concept date back to the 1970s, primarily to fund flood control. The number of SWUs escalated 

                                                 
1 National Association of Flood and Stormwater Management Agencies, NAFSMA (2006). Guidance for Municipal Stormwater 

Funding. https://www.epa.gov/sites/production/files/2015-10/documents/guidance-manual-version-2x-2_0.pdf 
2 USEPA (June 2013). Evaluation of the role of public outreach and stakeholder engagement in stormwater funding Decisions in 
New England: Lessons from communities. EPA-100-K-13-0004  

A stormwater utility is a 

sustainable funding 

mechanism dedicated to 

recover the costs of 

stormwater infrastructure, 

regulatory compliance, 

planning, maintenance, 

capital improvements, and 

repair and replacement 

(EPA, 2009). 

Controlling stormwater helps mitigate 

flood events, reduce stream erosion, 

and reduce the amount of contaminants 

entering municipal streams and other 

water sources. In short, it is an 

important part of protecting human 

health and the environment and 

moderating the negative economic 

impacts of stormwater runoff. 

(EPA, June 2013) 

 

https://www.epa.gov/sites/production/files/2015-10/documents/guidance-manual-version-2x-2_0.pdf
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following the issuance of Phase I NPDES permits in the 1990s 
and then again after Phase II permits in the early 2000s.3  
 
More and more communities in the US are exploring the 
SWU option as a dedicated and sustainable source of 
funding for their programs. The numbers in the 2016 study 
by Western Kentucky University tell the story best. The 
study identified almost 1600 SWUs across 39 states and the 
District of Columbia4, compared with just over 400 SWUs in 
2004.5 The communities range in population size from less 
than 100 to more than 3 million. While thirty‐nine states 
have one or more SWUs, seven of those states have 100 or 
more within their borders. Estimates of the total number of 
SWUs in the US are as high as 2000 to 2500.6 
 
Besides the promise of a dedicated and stable source of funding, the primary goal of 
implementing an SWU is the development of a fair and equitable fee system for all users while 
generating enough revenue to effectively operate and maintain the stormwater system.7  
 
Stormwater Management in the City and County of Honolulu 
In Hawaii, the City and County of Honolulu (CCH) provides services related to storm water 
management through its Clean Water Program. Under the Department of Facilities Management, 
the Storm Water Quality Branch works with other CCH departments, the state Department of 
Health, businesses, community members, and individuals to “foster shared responsibility for 
protection of our wai (water).”8 These actions are part of a storm water management program 
plan (SWMPP) that the city is required to develop and implement because Honolulu’s storm drain 
system is regulated as a Municipal Separate Storm Sewer System (MS4) and holds a National 
Pollutant Discharge Elimination System (NPDES) permit to discharge stormwater into receiving 
state water bodies.  The city received its original permit in 1994 and has renewed it continuously 
since then. The most recent SWMPP covers the current permit period of January 2015 to January 
2020.  
 
While compliance with the NPDES permit is the primary impetus for stormwater actions by CCH, 
legislation at the state level in 2015 has now opened the door for cities and counties in Hawaii to 
pursue further approaches to stormwater management.  HB 1325 was signed into law in May 

                                                 
3 Van der Tak, L., Bishton, K., Taylor, B. & Matichich, M (2012) Trends in stormwater utility implementation. Stormwater, 
July/August 2012.  
4 Campbell, C.W., Dymond, R.L., & Dritschel, A. (2016) Western Kentucky University Stormwater Utility Survey 2016. 
5 New England Environmental Finance Center (2005). Stormwater utility uees: Considerations and options for Interlocal 
Stormwater Working Group (ISWG). Economics and Finance. http://digitalcommons.usm.maine.edu/economicsfinance/1 
6 Campbell, C.W., Dymond, R.L., & Dritschel, A. (2016) Western Kentucky University Stormwater Utility Survey 2016. 
7 Berthiaume, J., Edward, Q., & Ivey, J. (2015). Facilitating fees: Avoiding the pitfalls in setting stormwater utility fees while 

getting stakeholder support. WEF Stormwater Report, August 11, 2015. Retrieved from 
http://stormwater.wef.org/2015/08/facilitating-fees/ 

8 City & County of Honolulu. Storm Water Quality http://www.honolulu.gov/dfmswq 

In stormwater industry parlance, 

the phrase “Stormwater 

Utility” refers to three primary 

elements: a program 

that defines stormwater operations 

and management; an 

organization that is responsible for 

governance; and a 

funding approach that provides 

dedicated financing  

(Black & Veatch, 2014) 
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2015 and authorizes the counties to establish and charge user fees for the creation and 
maintenance of a stormwater management system and infrastructure and to form SWUs. In 
particular, the law encourages the “adoption of best practices and infrastructure investment by 
the counties to capture and retain rainfall in Hawaii for potable water before it becomes 
stormwater runoff that results in pollution to streams, wetlands, and near-shore ocean areas will 
save the public significantly in the long run.”9  
 
This stormwater legislation has jumpstarted the process in Hawaii to more seriously explore the 
ins and outs of planning and implementing a SWU for CCH.  Earlier efforts in Hawaii by community 
organizations and advisory groups and their related reports have built the foundation for 
continued action.10,11,12 Nevertheless, experiences from other SWUs show that “haste makes 
waste” so adequate time devoted to accurate analysis and public outreach is critical to success. 
13 While CCH may find itself at the trailhead, now is the time to scrutinize more closely the path 
ahead to successfully reach the goal of stormwater management via SWU in Hawaii.  
 
On the Path to a Stormwater Utility 
Although thousands of communities across the US have formed SWUs, each of those 
communities is different and unique and no “one size fits all” SWU approach exists. Nevertheless, 
the experiences, lessons learned, and illustrative examples from other local governments can 
highlight successes to attain as well as pitfalls to avoid along the way. For references to the many 
step-by-step guidance documents that exist, please see Appendix D. Recognizing that Hawaii is 
unique and has its own special challenges and opportunities, the following objectives are offered 
as guideposts, acknowledging that a critical part of the process is identifying and incorporating 
specifics along the way. 
 
Definition of service 
The loudest and most frequently heard message from experienced SWU communities is to clearly 
define the service that the SWU intends to provide.14 Stormwater utilities operate on a dedicated 
fee for service; fees are collected from users of a service that in turn can only be used to maintain 
and upgrade that service. A clear demonstration of the service that users will be “buying” with 
their money is important to prevent pushback from the public. Make the connection between 
the stormwater fee that a rate payer sees on a bill and real examples of the costs to address 
stormwater impacts such as brown water advisories and beach closures after heavy rain events 
or water quality issues in the Ala Wai. Send a message that is clear and easy for the public to 

                                                 
9 Hawaii HB 1325 Legislative Session 2015 
https://www.capitol.hawaii.gov/Archives/measure_indiv_Archives.aspx?billtype=HB&billnumber=1325&year=2015 
10 HCF (2014). A blueprint for action: Water security for an uncertain future 2016-2018. Hawaii Community Foundation, 
Honolulu, HI. https://www.hawaiicommunityfoundation.org/learning/a-blueprint-for-action-water-security-for-an-uncertain-
future-2016-2018 
11 Surfrider Foundation https://www.surfrider.org/campaigns/hi-state-legislature-passes-stormwater-bill 
12 Reilly, F.J., Munson, K.M., Kobayashi, L.S., Woolley, M.D., Brown, S., Clifton, E., & Weinstein, N. (2014). Stormwater best 
practices for state and counties of Hawaii. Hawaii Community Foundation. Report HCR40C1.  
13 Berthiaume, J., Edward, Q., & Ivey, J. (2015). Facilitating fees: Avoiding the pitfalls in setting stormwater utility fees while 
getting stakeholder support. WEF Stormwater Report, August 11, 2015. Retrieved from 
http://stormwater.wef.org/2015/08/facilitating-fees/ 
14 Stacy Berahzer and Annalee Harkins, UNC Environmental Finance Center, phone conversation, July 12, 2017. 
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understand,15 justifies the need for stormwater fees, confirms that the process is fair, and 
addresses specific public concerns.16  
 
Cost Accounting 
An internal cost accounting of stormwater activities is a prerequisite to determining how much, 
and even what type, of a fee to charge.  Consideration of current expenses should also examine 
compliance costs (whether regulations are met, unmet, or are those expected to change) and 
identify any shortfalls. For many local governments, responsibility for stormwater management 
is spread across multiple departments,17 making it difficult to tease out and track expenses. This 
is also true for CCH and the efforts to implement its SWMPP.  Therefore, the first roadblock for 
CCH to overcome is a clear accounting of the costs of current stormwater management efforts. 
A report prepared for CCH in 2013 broadly estimated the total costs of stormwater management 
tasks across four departments as $33.5 million per year.18 Since the 2013 study, however, the 
Storm Water Branch has moved under the Department of Facilities Management, and a renewed 
permit has come into effect with additional requirements for the SWMPP (e.g., public outreach 
and information), so an updated and more thorough cost study is warranted. The analysis can be 
further enhanced by clarification of other factors such as the roles and responsibilities among 
government departments and potential for cost sharing to achieve economies of scale.  
 
Public Engagement 
Public outreach and education is critical to the successful adoption of an SWU.19 Outreach to the 
public should be continuous, taking place before, during and after the formation of an SWU or 
what can be more aptly described as “build up, billing day, and post billing day.”20 See Appendix 
C for examples of public outreach efforts from other SWUs across the country. For CCH, public 
education and outreach is already a component of its SWMPP as required under the NPDES 
permit. New requirements have led CCH to propose community based social marketing (CBSM) 
during this permit period.21 Rather than duplicate efforts, a public outreach campaign for an SWU 
would piggyback nicely and even enhance the efforts that CCH is proposing as required under the 
SWMPP and send a compelling message about the role of an SWU to the public.  
 
 
 

                                                 
15 Bureau of Governmental Research. (2017). Beneath the surface: A primer on stormwater fees in New Orleans.  . BGR, 
February 2017. http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf 
16 USEPA (June 2013). Evaluation of the Role of Public Outreach and Stakeholder Engagement in Stormwater Funding Decisions 
in New England: Lessons from Communities. EPA-100-K-13-0004  
17 USEPA (June 2013). Evaluation of the Role of Public Outreach and Stakeholder Engagement in Stormwater Funding Decisions 
in New England: Lessons from Communities. EPA-100-K-13-0004  
18 City and County of Honolulu (2013) Storm water fund study: Phase 2. City and County of Honolulu. Prepared by SAIC. August 
2013. 
19 USEPA (June 2013). Evaluation of the Role of Public Outreach and Stakeholder Engagement in Stormwater Funding Decisions 
in New England: Lessons from Communities. EPA-100-K-13-0004  
20 Carter (2008) Stormwater Utility Handbook: A Step by Step Guide for Establishing a Utility in Coastal Georgia. Georgia 
Department of Natural Resources. 
21 City and County of Honolulu (2016). Stormwater management program plan.  City and County of Honolulu Permit No. 
S000002. Prepared by Department of Facilities Management, City and County of Honolulu. 

http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf
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Strategic Plan  
Stormwater utilities are driven by the need to address and solve stormwater problems that the 
community faces now and in the future. Prior to tackling the issue of funding, however, the SWU 
should determine the stormwater management ‘driver’ within the community; examples include 
beach closures, drainage problems, development, aging infrastructure, groundwater recharge, 
watershed protection, trash and aesthetic issues, or erosion.22 How that driver might change in 
the future and the corresponding gaps in service between now and then will require a 
corresponding change in services provided. Basically, the implementation of an SWU should not 
be undertaken without a well-defined strategy, using five- and ten-year planning horizons, and 
allowing for such variability.23 Likewise, strategic planning should not be done in isolation, so 
stakeholder input becomes key. CCH should carry out strategic planning, engaging the public and 
stakeholders, to determine a minimum five-year plan of priorities, and develop a matching 
comprehensive budget. 
 
Stormwater Fee Structure 
Once both a clear accounting of the costs of the current system and a clear vision for the future 
is complete, it is time to address how to pay. In contrast to fees based only on assessed property 
value (passed through as general funds), a properly structured stormwater fee establishes a 
strong nexus between the amount of the fee and the amount of runoff a property generates by 
way of impervious area – more fairly distributing the cost of managing stormwater.24 This 
straightforward idea of “you pave, you pay” implies fairness; those who have more impervious 
surfaces, generate more runoff, and will pay more. Moreover, property owners have the choice 
of either paying the local government to collect, convey, and manage their stormwater, or 
“opting out” by implementing their own on-site stormwater solutions.25 This last point about the 
voluntary nature of a fee for service distinguishes it from what would otherwise be considered a 
mandatory tax. 
 
As SWUs have evolved over several decades, various stormwater fee structures have developed 
– from simple flat fees to complex equations using runoff coefficients. However, the rate 
structures based on the concept of Equivalent Residential Units (ERUs) has risen to the top more 

                                                 
22 Massachusetts River Alliance (April 2016). Creating a Revenue Stream for Stormwater Management. Stormwater Funding 
Resources v. 2. http://massriversalliance.org/wp-content/uploads/2016/04/StormwaterFundingResourcesHhandout04-16.pdf 
23 Carter (2008) Stormwater Utility Handbook: A Step by Step Guide for Establishing a Utility in Coastal Georgia. Georgia 
Department of Natural Resources. 
24 Bureau of Governmental Research. (2017). Beneath the surface: A primer on stormwater fees in New Orleans.  BGR, February 
2017. http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf 
25 Black and Veatch (2014). 2014 Stormwater Utility Survey.  
< http://bv.com/docs/default-source/management-consulting-brochures/2014-stormwater- utility-survey>  

http://massriversalliance.org/wp-content/uploads/2016/04/StormwaterFundingResourcesHhandout04-16.pdf
http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf
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recently, benefitting from improved tools like 
Geographic Information Systems (GIS) and better data 
that are available for less expense.26 An ERU represents 
the impervious area (in square feet) of an average 
residential lot being serviced by the SWU. Please refer 
to Appendix A:1 for further discussion of how CCH 
should evaluate potential fee structures and to 
Appendix A:2 for an explanation and sample calculation 
of an ERU using GIS for Oahu. CCH should consider 
adopting the use of the ERU as the basis for its 
stormwater fee structure. 
 
Due Diligence 
The issue of a stormwater fee for service versus a “rain 
tax” has led to challenges in court for multiple SWUs,27 
warning that prospective SWUs should perform due 
diligence for this and other matters (e.g., 
constitutionality, lack of authority to assess stormwater 
fees, rate methodology). While legal challenges to 
establishing stormwater user fees are possible, 73% of the utilities in a 2016 study have not faced 
any as such.28 Nevertheless, CCH should initiate an evaluation of the legal and financial 
implications of forming an SWU and seek guidance in particular on required ordinances.  
 
Incentives for Green Stormwater Infrastructure 
While there are many benefits and co-benefits of green stormwater infrastructure (GSI), 
investments in GSI can reinforce and extend the goals of an SWU in particular by protecting water 
quality, helping with compliance, providing cost savings, and easing the burden on existing and 
often aging infrastructure. A potential “win-win” for both the SWU and a property owner can 
result from the incentives provided by credit programs combined with the benefits from green 
stormwater infrastructure. In a stormwater credit program, if a property owner uses GSI to 
decrease a site’s impervious area or reduce the amount of stormwater runoff that leaves the 
property, then the SWU reduces the stormwater in response to the lighter burden on the 
stormwater system. Such credit programs can be key to overcoming barriers to investment in 
GSI, leverage other instruments like loans or rebates, and serve as a public outreach and 
engagement tool. See Appendix B for further information about and discussion of how SWUs in 
general and CCH in particular could use credit programs to incentivize investment in GSI.  
 
 

                                                 
26 Campbell, C.W., Dymond, R.L., & Dritschel, A. (2016) Western Kentucky University Stormwater Utility Survey 2016. 
http://stormwater.wef.org/2015/08/facilitating-fees/ 
27 Grigg, N. S. (2012). Stormwater Programs: Organization, Finance, and Prospects. Public Works Management and Policy. 18(1), 
5-22. 
28 Black and Veatch (2016). 2016 Stormwater Utility Survey. https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-
Utility-Survey.pdf 

Equivalent Residential Units (ERUs) 
One ERU represents the impervious 
area footprint (in square feet) of a 

typical single family residential home. 
One residential parcel is equal to one 

ERU (with exceptions for larger 
properties). Charges are then 
determined by multiplying the 

number of ERUs by a stormwater fee. 
Charges for non-residential users are 
prorated based on relative number of 
ERUs relative to their impervious area. 
PROS: The nexus between impervious 
area and stormwater impact is easy 
to explain; the charges are relatively 
easy to calculate when generalized 

across residential users. CONS: ERU is 
not as equitable as parcel-based 

charges determined on a case-by-case 
basis or using more complex 

calculations like runoff coefficients. 
(EPA, 2009) 
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Conclusions: Looking Ahead 
Navigating the path to a stormwater utility can be made easier for the City and County of 
Honolulu by 1) defining the service clearly, 2) paying for the service through a well-designed and 
carefully planned fee structure, and 3) improving service through cost savings and co-benefits 
that flow from the adoption of green infrastructure. Given this context, we recommend that the 
City and County of Honolulu undertake the following tasks: 
 

1. Develop an ongoing cost accounting process for tracking stormwater management 
expenditures now and in the future and to identify gaps and needs for funding. 
 

2. Develop strategies for public outreach, education, and stakeholder participation 
necessary for buy-in to and success of the SWU over the long-term. 

 
3. Produce a five- or more year strategic plan and matching comprehensive budget that 

engages stakeholders and addresses current and anticipated stormwater drivers and 
needs. 

 
4. Develop protocols to best use available data and GIS to design the most appropriate, 

fair, and feasible SWU fee structure based on Equivalent Residential Units (ERUs). 
 

5. Leverage the SWU structure to include a credit program to incentivize property owners 
to invest in a menu of appropriate and targeted best management practices for green 
stormwater infrastructure with the ultimate goal of water capture and recharge. 
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Appendix A: 1 Choosing a Stormwater Utility Rate Structure 
 
Perhaps the most important step in designing a Stormwater Utility (SWU) is the selection of the 
stormwater fee methodology and related rate structure, leading to how user fees are calculated, 
assigned, and billed. The following discussion focuses on factors for the City and County of 
Honolulu (CCH) to consider when choosing a fee structure during the preliminary design of an 
SWU. Moreover, we recommend that CCH focus on the use of Equivalent Residential Units (ERUs) 
as the primary focus for consideration during SWU design. 
 

Underlying Principles  
A review of the many surveys and reports across the sector indicates that the most successful 
and effective SWUs have common characteristics that enable them to fulfill three main 
principles: 

 Reasonably tie the overall cost of the program to the service being provided and 
segregate those funds for use only by the stormwater program; 

 Set a fee proportional to a property’s contribution to stormwater runoff; and 

 Characterize the program as voluntary.29 
 
Successful SWUs must find the balance between the ability to generate sufficient revenue and 
the current and future costs of service delivery. When choosing a rate structure, SWUs must also 
balance the tradeoffs between precision of calculations versus a simpler, easier and less resource 
intensive approach.  
 

Cost Accounting and Current and Future Service Delivery 
The National Association of Flood and Stormwater Management Agencies (NAFSMA) warns that 
adopting funding strategies or mechanisms without the benefit of a clear vision of the program 
strategy is highly problematic.30 Success hinges on the relationship between funding strategies 
and program strategies; Figure 1 below illustrates the interconnections between the two, 
showing a relationship in particular between cost of service and the rate structure analyses.31 

                                                 
29 National Association of Flood and Stormwater Management Agencies (NAFSMA) (2006). Guidance for Municipal Stormwater 
Funding. United States Environmental Protection Agency (USEPA). Retrieved from 
http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf  
30  National Association of Flood and Stormwater Management Agencies (NAFSMA) (2006). Guidance for Municipal Stormwater 
Funding. United States Environmental Protection Agency (USEPA). Retrieved from 
http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf  
31  National Association of Flood and Stormwater Management Agencies (NAFSMA) (2006). Guidance for Municipal Stormwater 
Funding. United States Environmental Protection Agency (USEPA). Retrieved from 
http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf  
 

 

http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf
http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf
http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf
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Figure 1.Utility Implementation and Customer Service. Source: National Association of Flood and Stormwater Management 
Agencies 

 
Before a stormwater fee structure can be selected, the SWU should inventory and assess the 
existing stormwater program components and estimate its current costs.  See Figure 2 for typical 
budget line items. Generally operating and maintenance and capital improvement projects will 
be the bulk of the budgetary needs for both current and future stormwater management 
budgets.32 

 

                                                 
32 Carter, T.L. (2008). Stormwater Utility Handbook: A step by step guide to establishing a utility in coastal Georgia. Georgia 
Department of Natural Resources.  
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Figure 2. Typical Budget Line Items. Source: Stormwater Utility Handbook 

Once the costs of the existing stormwater system are understood, it is time to identify future 
needs and priorities.  Five-year planning horizons help forecast the level of service and cost of 
the program going forward (e.g., will the program need to expand to accommodate future 
urbanization, land development, sea level rise, etc.), while allowing for fluctuations in year-to-
year operation and maintenance costs and capital investment.33 A clear articulation of the level 
of service anticipated now and into the future will determine the corresponding revenue required 
to meet and recover the costs of that service.  
 

Equivalent Residential Units (ERUs) 
There are several criteria commonly used to evaluate and select methods for design of 
stormwater rate structures. They generally include legality, equity, revenue sufficiency, flexibility, 
balance of rates with level of service, data requirements and complexity of calculations, 
compatibility with data processing systems, consistency with other local funding and rate 
policies, and revenue stability and sensitivity.34 Various stormwater fee structures exist – from 
simple flat fees to complex equations using runoff coefficients. The most commonly used 
approach, however, is the Equivalent Residential Unit (ERU).35 An ERU represents the impervious 
area (in square feet) of an average residential lot being serviced by the SWU. Although SWUs and 
                                                 
33 Carter, T.L. (2008). Stormwater Utility Handbook: A step by step guide to establishing a utility in coastal Georgia. Georgia 
Department of Natural Resources.  
34  National Association of Flood and Stormwater Management Agencies (NAFSMA) (2006). Guidance for Municipal Stormwater 
Funding. United States Environmental Protection Agency (USEPA). Retrieved from 
http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf 
35 Campbell, C.W., Dymond, R.L., & Dritschel, A. (2016) Western Kentucky University Stormwater Utility Survey 2016. 

http://water.epa.gov/polwaste/nps/upload/Guidance-Manual-Version-2X-2.pdf
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accompanying fee structures have been around for several decades, ERUs have risen to the top 
recently, benefitting from improved tools like GIS and better data that are available for less 
expense.  
 
CCH should consider adopting the use of the ERU as the basis for its stormwater fee structure. 
Three criteria in particular provide the basis for our recommendation for CCH to use Equivalent 
Residential Units (ERUs) as a preferred fee structure.  

 Fairness/equity 
o ERUs establish a firm nexus between the fee amount charged and the demands 

the property places on the SW systems, using impervious area as a proxy.  

 Data needs and complexity of calculations 
o ERUs take advantage of increasing availability of data on impervious area as well 

as greater computing power and cheaper access via tools like GIS. 

 Public understanding 
o ERUs embody the concept of “you pave, you pay” which is easily relatable and 

evokes fairness. 
 

Although tradeoffs still exist between calculating fees with high levels of precision and accuracy 
and the costs of the data and time to generate the estimates, the ERU method strikes an 
acceptable balance between the two. Please refer to Appendix A:2 for further explanation and a 
sample of an ERU calculated using GIS data for Oahu. 
 

Other Factors to Consider  
Other considerations include how to design and operationalize the ERU fee structure within a 
particular utility service area and/or for a group of users. The following sections highlight many 
of those factors. 
 

Types of Users 
The SWU should consider the fee structure in light of the type, number, location, and 
characteristics of users of the stormwater system. Stormwater runs from virtually every property 
in the community; everyone contributes to the problem, so everyone should help in its solution. 
Based on the principle of fairness, then the objective is to define a broad and inclusive base of 
rate payers.   
 
The collection of rate payers represents a large cross section of the community, but the fee 
should be structured so that the amount charged to particular properties is proportional to those 
properties’ contribution to stormwater runoff. The distinction may be as simple as a different fee 
for residential and commercial properties. The ERU allows for easy comparison across dissimilar 
customers. Using data for single-family residential parcels allows for a more statistically 
consistent and valid approach for determining the amount of stormwater for a “typical” ERU. The 
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ERU quantity is determined as either the mean, median, or mode of the demand for the single-
family residential customer group. 36 
 

The SWU should also recognize that the choice of the fee structure can shift the burden unfairly 
from one group to another. For example, a property owner with a small impervious area 
compared with an ERU that is skewed toward larger properties, might end up paying more 
unfairly. Factors such as affordability or multi-family residential units should also be built into the 
fee structure early on. Types of users can extend beyond the traditional urban (residential, non-
residential), industrial, agriculture or conservation categories to include those in special areas 
related to environmental sensitivity, watershed initiatives, or high recharge zones.  
 
Field Tests 
The ERU methodology uses mean (or in some cases median) values of impervious area calculated 
using best available spatial data and GIS. An SWU should consider performing field tests to 
sample and verify the applicability of an ERU once calculated or use case study methods to survey 
different representative units. A good estimate of the ERU is very important because an 
inaccurate ERU means that someone is paying a disproportionate amount which could increase 
legal exposure. 37 Verification can help to address future appeals from property owners. 
 

Tiered Structures 
As it is not practical to actually measure the volume of runoff from each parcel of property in an 
area, impervious area serves as a proxy. Nor is it practical to calculate a fee tailored to each parcel 
of property; in large cities and counties, that task would be difficult and cost and time prohibitive.  
Instead SWUs have simplified the process by grouping properties into different tiers based on 
certain characteristics. For instance, a two-tier system can be used to distinguish detached and 
attached dwelling units, while a three-tier system can be used to define small, medium, and large 
dwelling units. Most SWUs opt to group properties in increments of 1,000 square feet of 
impervious area as opposed to gross area.38 While tiers generally apply to single residential 
properties, a tiered rate structure (see Figure 3 below) can be applied to all properties up to a 
limit, above which an individual calculation based on true impervious area would determine the 
fee. 39  
 

                                                 
36Department of Health. (2009). Water system service capacity in equivalent residual units (ERUs). Retrieved from 
https://www.doh.wa.gov/portals/1/Documents/pubs/331- 441.pdf 
37 Campbell, C.W., Dymond, R.L., & Dritschel, A. (2016) Western Kentucky University Stormwater Utility Survey 2016. 
38 Black and Veatch (2017). 2016 Stormwater Utility Survey. Black and Veatch Management Consulting, LLC. Retrieved from 
https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-Utility-Survey.pdf.  
39 Van der Tak, L., Bishton, K., Taylor, B. & Matichich, M. (2012). Trends in stormwater utility implementation.  
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Figure 3. Tiered Flat Fees Example Fee Structure Visualized. Source: Berahzer, S.I., Harkins, A., Tucker, D., Kirk, E., & Seyfried, C. 
(2017). 2016 Georgia Stormwater Utilities Report. University of North Carolina, Environmental Finance Center. March 2017.  

 
The advantages of using a tiered residential rate structure include:  

 Less need for the precision in calculation 

 Lowers the need to record minor remodels or improvements on properties 

 Easier for the public to understand 

 Works best when parcels within the stock have little variation 

 Can be used to group other factors such as high, medium, or low intensity of development 
 

New Development 
Very few SWUs incorporate impact fees or “System Development Charges” for new development 
into their fee structure. The impact fees will offset the cost of expanding the stormwater system 
to service new users; these are typically one-time fees after which the property will be phased 
into the regular fee structure. The idea that “growth should pay for growth” helps to even out 
the burden on the existing rate payers. 
 
Exemptions 
Exemptions specify which property owners are not required to pay a stormwater fee. For the 
most part, however, these properties still produce stormwater runoff that flows into the 
stormwater system. Many properties accustomed to traditional tax exemptions (like churches or 
schools) can be large contributors to runoff. Likely candidates for exemptions often include public 
rights of way, parks, or other government owned lands. The SWU must determine who is subject 
to the fee and who is not, keeping in mind that the greater the number of exemptions, the greater 
the burden that non-exempt, fee paying properties bear. Moreover, exempt properties have no 
financial incentive to reduce runoff.40  

                                                 
40 Bureau of Governmental Research. (2017). Beneath the surface: A primer on stormwater fees in New Orleans. Retrieved from 
http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf 

 

http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf


 16 

 
 
Adjustments 
Another factor to consider is the use of adjustments to the stormwater rates. Adjustments 
account for increasing external costs, expanding services, or inadequacies in fee calculations. 
When newly established, SWUs like Philadelphia, PA, opted to use a graduated system of fees for 
the first several cycles until property owners were accustomed to the new system and to address 
issues of affordability in the meantime. Salem, OR for example, chose to phase in stormwater 
rates through a series of four rate adjustments, each time adding a corresponding expense (such 
as required parking) that the increased fee would offset. Other SWUs initially use simpler fees, 
like a flat-rate based on total property area, as interim fees that are then adjusted when a new 
fee structure, such as one using ERUs, comes online. Most fees go up over time reflecting 
inflation; some SWUs have fees that automatically adjust because they are tied to the Consumer 
Price Index (CPI).41  Interestingly enough, in a 2016 survey of SWUs, 61% of respondents reported 
annual adjustments, but 26% indicated that they have not adjusted the stormwater rates in over 
10 years.42 
 

Revenue Neutrality 
The idea of revenue neutrality can come into play during the transition from one source of 
revenue (e.g., general funds based on assessed property values) to another, newer source (e.g., 
stormwater fee). Through a built-in schedule, an SWU can gradually increase the stormwater fee 
collected while decoupling from property taxes, so the net change is minimal in the eyes of the 
rate-payer. 
 
Billing Systems 
Before a stormwater fee can be activated, the SWU must consider how property owners will be 
billed. Typically, SWUs assess stormwater fees using existing billing systems, either water/sewer 
accounts or annual property tax bills. A study of SWUs in Georgia found that collections rates 
were highest (above 93%) for those that used existing billing methods.43 Water and sewer billing 
systems would need to be expanded to include the new fees on the bill. Property tax billing would 
need to be expanded to include tax-exempt properties like churches that produce stormwater 
and are not exempt from stormwater fees. While water and sewer bills are sent to residents who 
could be either owners or tenants, property tax bills are sent directly to the property owner. The 
latter approach may be more conducive to mitigating runoff since it reaches the person who is 
best positioned to make those investment decisions.44 
 

                                                 
41 Campbell, C.W., Dymond, R.L., & Dritschel, A. (2016) Western Kentucky University Stormwater Utility Survey 2016. 
42 Black and Veatch (2017). 2016 Stormwater Utility Survey. Black and Veatch Management Consulting, LLC. Retrieved from 
https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-Utility-Survey.pdf. 
43 Berahzer, S.I., Harkins, A., Tucker, D., Kirk, E., & Seyfried, C. (2017). 2016 Georgia Stormwater Utilities Report. University of 
North Carolina, Environmental Finance Center. March 2017. Retrieved from 
https://efc.sog.unc.edu/sites/www.efc.sog.unc.edu/files/2017/GA2016StormwaterReport_0.pdf 
44 Bureau of Governmental Research. (2017). Beneath the surface: A primer on stormwater fees in New Orleans. Retrieved 
from http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf 

http://www.bgr.org/files/reports/BGR_StormwaterFees2017_Report.pdf
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Appendix A:2 Sample Calculation of Stormwater Fee Using ERU 

 
PART I: Calculating ERUs with GIS  

 

Calculating Equivalent Residential Unit (ERU) for CCH using Geographic Information Systems 
(GIS): A large portion of the municipalities implementing stormwater utilities across the nation 
use the ERU as a basis for their stormwater fees.  It is considered to be more equitable than a flat 
fee and is also less labor intensive than figuring out a fee based on the impervious surface 
coverage on each individual parcel.  To be used correctly, the ERU has to be calculated specifically 
for the City and County of Honolulu (CCH).  The following process outlines the calculation of a 
sample ERU for CCH using GIS and the best available data.  Note that this is a sample calculation 
and while it does use data specific to CCH, it is recommended that further GIS analysis be 
conducted before establishing a final fee.  
 
First Step: Calculate the area and average size of residential parcels on Oahu using land use 
data, parcel data (TMK), and zoning data.  

1. Download land classification data, C-CAP 
https://coast.noaa.gov/digitalcoast/data/ccaphighres.html  

2. Extract only the impervious surfaces features 
3. Download Oahu Zoning Data 

http://planning.hawaii.gov/gis/download-gis-data/ 
4. Extract all Residential property, see Figure 1.  

https://coast.noaa.gov/digitalcoast/data/ccaphighres.html
http://planning.hawaii.gov/gis/download-gis-data/
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Figure 4: Residential and Impervious Layers 

5. Download the Oahu TMK Dataset 
http://planning.hawaii.gov/gis/download-gis-data/ 

6. Select by location from Oahu TMK layer all TMKs that are within the Residential Zoned 
Areas layer. There are multiple options for selection, further analysis should be done here 
to pick the optimum selection tool. For this example, we select the TMKs that have their 
centroid within the residential zoned areas (See Figure 2).  

7. Export the selected parcels into a new shapefile and calculate statistics on the shape area 
field to determine the sum of residential areas, the mean, and the range of sizes of the 
residential parcels. Note that units are in meters and need to be converted to feet (See 
Figure 3). 

http://planning.hawaii.gov/gis/download-gis-data/
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Figure 6: Calculate Statistics 

 
Results of Residential Parcel Analysis:  

 How many residential parcels on Oahu: 141,706 TMK’s or parcels 

 What is total area (TA) across all residential parcels: 1,536,152,611 square feet 

 What are the mean, median, and range of the area of the residential parcels: 
o Mean: 10,840 square feet 
o Median: 6,333 square feet (calculated externally in Excel after exporting 

attribute table) 
o Range: .01 – 45,747,215 square feet 

 

Figure 5. Select by location 
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Second Step: Calculate the area and average size of the impervious portions of the residential 
parcels on Oahu using land use data, parcel data (TMK), and zoning data. 
 
Now that we know the total areas, mean, and median sizes of residential parcels, we want to 
know what portion of those parcels are impervious.  See Figure 4 for a zoomed in overlay of 
residential parcels and impervious surface layer. The grey is the impervious surface and the 
purple is the residential parcels, note that not all of the purple is covered up by the grey 
meaning not all of the residential parcel area is impervious area.   

 
Figure 7: Impervious portions of Residential TMKs 

Third Step: Combine (using the union tool) the impervious surface layer with the residential 
TMK layer and then select by location only the impervious portions of the residential TMK 
properties, export to a new layer and calculate statistics on the area field.   
 
Results of Residential Impervious Parcel Analysis: 

 What is total impervious area (IA) across all residential parcels: 938,480,186 square feet 

 What are the mean, median, and range of IA across residential parcels: 
o Mean: 4,924 square feet 
o Median: 3,783 square feet (calculated externally in Excel after exporting 

attribute table) 
o Range: .00004 – 26,679,430 square feet 

 
Sample ERU for Oahu: 

 ERU is typically the mean impervious area of a single-family residence in square feet. For 
Oahu, from the zoning GIS data we could not determine which of the residential parcels 
are single-family versus multi-family, so this sample ERU represents the ERU for an 
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average residential property including those with multi-family or duplex living.  In future 
analysis, this could be investigated further to see if the single-family parcels can be 
separated from multi-family. 

o Sample ERU for Oahu if using the Mean = 4,924 square feet 
o Sample ERU for Oahu if using the Median = 3,783 square feet 

 

PART II: Calculating Stormwater User Fees Using ERU  
Given that residential area includes over 140,000 parcels (or 88% of the total developed area on 
Oahu), calculating a fee tailored to the exact impervious area of each residential parcel is 
prohibitive. Therefore to simplify the calculation, each residential unit is assigned the equivalent 
of 1 ERU.  
 
In order to calculate what the user fee would be per each ERU calculated above, we need to 
calculate the total ERUs on Oahu which would include all of the residential parcels plus the total 
non-residential developed property ERUs.  The total non-residential developed property ERUs is 
simply the total impervious area from non-residential developed property (in square feet) divided 
by the ERU (in square feet).   
 
The total area from non-residential developed property was calculated using the same GIS 
process outlined above to calculate residential area.  For Oahu that is 435,079,312 square feet or 
22% of the total developed area. 
 
If we use the approximate sample ERU for Oahu from the mean above ~ 5,000 square feet, 
then: 

𝑇𝑜𝑡𝑎𝑙 𝑁𝑜𝑛 − 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝐷𝑒𝑣𝑒𝑙𝑜𝑝𝑒𝑑 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝐸𝑅𝑈′𝑠 =
435,079,312

5,000
= 87,015 𝐸𝑅𝑈′𝑠 

Now we can add these non-residential ERUs to the residential ERU’s to get total ERUs. 
 

𝑇𝑜𝑡𝑎𝑙 𝐸𝑅𝑈′𝑠 = 87,015 + 141,706 (# 𝑜𝑓 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑝𝑎𝑟𝑐𝑒𝑙𝑠) = 228,721 𝐸𝑅𝑈′𝑠  
 
Finally, to calculate the user fee per ERU, we need to incorporate the annual budget for the 
“stormwater utility” i.e., the total cost of managing stormwater on Oahu per year.  This number 
is still being calculated, but for a sample calculation we will assume the annual budget is $60 
million.  Taking that number and dividing it by the total number of ERUs gives the annual fee that 
would need to be charged for 1 ERU to cover costs. 
 

𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑈𝑠𝑒𝑟 𝐹𝑒𝑒 =
$60,000,000

228,721 ERU
= $262 𝑝𝑒𝑟 𝐸𝑅𝑈 𝑎𝑛𝑛𝑢𝑎𝑙𝑙𝑦 = $22 𝑝𝑒𝑟 𝐸𝑅𝑈 𝑚𝑜𝑛𝑡ℎ𝑙𝑦 

 
This sample calculation shows that a residential user would be charged $22 a month for the 
stormwater fee.  A non-residential developed property would pay based on how many ERUs their 
impervious square footage represents.  For example, if a property had 10,000 square feet of 
impervious surface that would be 10,000/5,000 = 2 ERUs, so that property would be charged 2 x 
$22 = $44 a month as its stormwater fee.    
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Appendix B: Stormwater Utilities and Incentives  
 
Stormwater utilities (SWUs) attempt to recover the costs of stormwater management and 
compliance by charging property owners a fee based on impervious area as a proxy for 
stormwater contribution.  Several cities and counties with SWUs have built their fee structures 
to also include credit programs that encourage customers to install and maintain green 
stormwater best management practices (BMPs) that reduce runoff from their property in return 
for a reduced stormwater fee. In a 2016 survey of stormwater utilities in the US, Black and Veatch 
found that 49% of respondents have a stormwater credit program, the most common type of 
incentive program in the sample.45  The following discussion looks at the potential “win-win” for 
both the SWU and the customer that can result from the incentives provided by credit programs 
combined with the benefits from green stormwater infrastructure. 
 

Why Green Stormwater Infrastructure?  
Green Stormwater Infrastructure (GSI) is the term referring collectively to green infrastructure 
(GI) and low impact development (LID), as opposed to 
“gray” stormwater infrastructure. Conventional or 
“gray” stormwater infrastructure conveys 
stormwater through piped drainage designed 
to quickly and effectively transport urban stormwater 
away from its source and the built environment. The 
stormwater gathers pollution along the way, and that 
contamination eventually impacts the receiving 
rivers, lakes, or oceans. In contrast, GSI utilizes 
natural components, such as soils and vegetation, or 
engineered solutions to absorb and filter the water on 
site, thereby slowing the movement and reducing the 
volume of runoff. The water soaks into the ground 
rather than flowing into ditches or storm drains and 
contributing to flooding or water pollution. GSI 
manages stormwater where the rain falls and keeps it 
out of the waterways until it is treated, evaporated 
back into the air, used on site, or filtered into the 
ground to recharge groundwater supplies.46 
 
The advantages of GSI include ecological, social, and economic benefits. The reductions in 
polluted runoff aids in compliance with regulations related to combined sewer overflows (CSOs), 
municipal separate storm systems (MS4s), as well as total maximum daily load (TMDL) targets. 
GSI can also be used to increase the recharge of local groundwater supplies. GSI is often cheaper 
to construct, operate, and maintain than the concrete gutters, sewers, and treatment plants of 

                                                 
45 Black and Veatch (2017). 2016 Stormwater Utility Survey. Black and Veatch Management Consulting, LLC. 
https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-Utility-Survey.pdf 
46 EPA. What is Green Infrastructure. Retrieved from https://www.epa.gov/green-infrastructure/what-green-infrastructure 

Best Management Practices (BMPs) 
for Green Stormwater Infrastructure 

 
Infiltration: permeable pavement, 

rain gardens, and disconnected 
downspouts capture and filter 

stormwater into the ground 
 

Evapotranspiration: green roofs, 
bioswales, trees and other vegetation 
reduce stormwater runoff volume by 
returning water to the atmosphere 

through evaporation or transpiration 
by plants. 

 

Capture and reuse: rain barrels, 
cisterns capture stormwater for non-
potable household uses, irrigation, or 

gradual infiltration EPA  
(see www.epa.gov/nps/lid) 

 

https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-Utility-Survey.pdf
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traditional gray infrastructure; this is especially relevant when choosing GSI to replace aging gray 
infrastructure. The natural and aesthetic features of GSI can increase market values in real estate. 
According to EPA, further co-benefits stem from beautifying neighborhoods, increasing 
walkability, reducing flooding damage, improving air quality, avoiding respiratory and heat-
related illnesses, lowering energy costs for heating and cooling, and creating green jobs.47  
 

Stormwater Utilities and Green Stormwater Infrastructure  
Investments in green stormwater infrastructure (GSI) can protect water quality, help with 
compliance, provide cost savings, and ease the burden on existing and often aging infrastructure. 
Many cities and counties have made significant investments in BMPs on public rights of way and 
other public property. Local governments recognize an untapped potential for stormwater 
reduction if private landowners and businesses invest in GSI as well. Even when GSI tends 
towards smaller scale, localized projects, collectively those projects can make an even greater 
impact on how successfully stormwater is managed in a city. SWUs take a variety of approaches 
to incentivize GSI investment -cost sharing, site assessment and design assistance, installation 
cost rebates, or stormwater grants- but credit programs tend to be the most common.48  
 
Typically, SWUs charge a stormwater fee based on the amount of impervious surface area on a 
property. These fees impose financial costs on residents, businesses, and institutions to pay for 
the burden their runoff places on the stormwater system. Some of the stormwater utilities also 
offer a fee reduction, or credit program as a way for rate payers to reduce their financial burden 
from the fee. If a property owner decreases a site’s impervious area or adds BMPs to reduce the 
amount of stormwater runoff that leaves the property, then the SWU will reduce the stormwater 
fee or issue a credit.49 
 
There is a natural connection between the goals of an SWU and an investment in green 
infrastructure, particularly because both focus on impervious area. The connection can lead to 
mutual benefits such as: 

 Seeking out efficiencies. Even without a stormwater credit program, and more so with a 
credit program in place, rate payers can benefit from more efficient behaviors, similar to 
water conservation or energy efficiency in those sectors. 

 

 Reinforcing the principle that a stormwater charge is a fee for service that is voluntary, 
not a tax that is critical. Property owners can opt out of using the service by choosing to 
manage their own stormwater on site with GSI.  
 

                                                 
47 USEPA (December 2014). Getting to green: Paying for Green Infrastructure. Financing Options and Resources for Local 
Decision Makers. EPA 842-R-14-005. 
48 Black and Veatch (2017). 2016 Stormwater Utility Survey. Black and Veatch Management Consulting, LLC. 
https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-Utility-Survey.pdf 
49 US EPA (2012) Encouraging Low Impact Development: Incentives can encourage adoption of LID in your community. EPA 
Office of Wetlands, Oceans, and Watersheds. EPA 841-N-12-003G • December 2012  

 

https://pages.bv.com/rs/916-IZV-611/images/2016-Stormwater-Utility-Survey.pdf
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 Promoting fairness. A stormwater fee structure based on impervious area (“you pave, you 
pay”) is more equitable than one based on the total area or assessed value of a property. 
Credit programs and GSI further reinforce this concept because “the less you pave, the 
less you pay.” 
 

 Raising public awareness about stormwater. Both goals have terrific potential for 
engaging, educating, and consequently gaining buy-in from the public, whether 
residential, commercial, or industrial. 
 

 Controlling the need for upsizing the stormwater system. This is particularly relevant in 
the face of increased development and/or increased impacts of climate change like sea 
level rise.  Can be further illustrated by the phrase: “growth pays for growth.” 

Case Studies Using Stormwater Credits 
The following case studies illustrate the approach several local governments have taken to 
provide incentives for GSI investment.  Each of the examples uses an SWU structure, however 
there are variations in how incentives for GSI are embedded in that framework. 
 
 Minneapolis, MN 
Minneapolis’ stormwater utility, formed in 2005, offers credits to reduce the monthly SWU fees 
for residential property and business owners who can demonstrate BMPs to effectively control 
and manage stormwater on their properties. The program is interesting because people can 
apply for either stormwater quality or stormwater quantity credits depending on the BMP 
adopted. Credits are cumulative but cannot exceed 100% of the total.  
 
Qualified applicants for stormwater quality credits can receive up to 50% reduction in monthly 
SWU fees for BMPs that decrease the potential for surface and groundwater pollution. Applicants 
for stormwater quantity credits can request either a “standard” 50% reduction or an “additional” 
100% reduction. Quantity credits increase the amount of land to absorb stormwater, decreasing 
the volume of stormwater and the rate at which it flows into the storm drain system. The 
standard reduction applies to the demonstration of the capacity to effectively handle stormwater 
from a 10-year storm event, while the additional reduction relates to a 100-year storm event. 
Property owners must have their applications certified by a state licensed engineer or landscape 
architect.50  
 
 
 Flagstaff, AZ 
The Stormwater Division for the City of Flagstaff, AZ administers a Stormwater Utility Credit 
program that offers a range of credits to both residential and non-residential property owners 
for a variety of actions (see Table 1). Upon approval of an application, credit adjustments are 

                                                 
50 City of Minneapolis (n.d.). A Guide to the Stormwater Quality Credits Program. Retrieved from 
http://www.minneapolismn.gov/www/groups/public/@publicworks/documents/webcontent/convert_276373.pdf 

 

http://www.minneapolismn.gov/www/groups/public/@publicworks/documents/webcontent/convert_276373.pdf
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made to the stormwater account within 10 days. Staff will periodically inspect activities to 
verify proper maintenance and continued credit. Any deficiencies will result in a suspension of 
credit; credit can be reinstated if owners take corrective action.51 
 

Action Eligible Party Requirements Credit 

Detention Basins Commercial, 
industrial, multi-
family, and 
members of 
homeowners 
associations  

 

(a) constructed after 
2000 & provides 
detention for 2, 10 and 
100-year events OR (b) 
constructed between 
1990-2000 for 25-year 
flood event; basin is 
presently functional and 
maintained as necessary 

(a) 20% 

(b) 9% 

 

LID, Rainwater Harvesting  Non-residential LID or active rainwater 
harvesting designed & 
constructed to retain 1 
inch of runoff 

10% for each action; 
varying amounts of LID 
on a prorated basis not 
to exceed 68%.  

Conservation Easements Residential or non-
residential 

Recorded conservation 
easement, holder 
acceptance, and survey 
map with legal 
description of the 
conservation easement; 
protects min of 10 
contiguous acres 

10% 

Education Program Institutions or 
organizations  

 

Develop & implement a 
public education program 
for primary, secondary & 
college-level students on 
stormwater management 
& water quality issues; 
developed in conjunction 
with City staff; meets 
State and Federal codes 

Up to 20% credit 
provided as long as the 
Educational Program is 
active  

 

Rainwater Harvesting  Individual 
residential only  

 

Rain barrels on all 
residential downspouts; 
at least two rain barrels, 
min 50 gallons each; 
reuse stormwater for 
irrigation or other 
recycling purposes 

10%  

 

Table 1. Flagstaff, AZ Stormwater Utility Credits 

 

 Northeast Ohio Regional Sewer District (NEORSD) 
More than 1,000 communities in Ohio—including Cleveland, Columbus, Cincinnati, and Toledo—
use stormwater utility fees to solve stormwater problems. The Northeast Ohio Regional Sewer 

                                                 
51 Flagstaff, Arizona Stormwater Management Website. Retrieved from http://flagstaff.az.gov/DocumentCenter/View/54892 
 

http://flagstaff.az.gov/DocumentCenter/View/54892
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District (NEORSD) serves communities in the greater Cleveland area. This example is different 
because it illustrates a regional approach and focuses on larger regional problems; catch basins 
and small sewers remain the responsibility of local communities within the region. Since 
stormwater problems are difficult because runoff from one community drains into another, 
NEORSD takes a regional approach to finding solutions.  
 
The NEORSD SWU has a fee structure using equivalent residential units (ERUs) to determine the 
rate. Properties fall within one of three tiers based on total impervious surface, with higher 
impervious areas tied to higher rates. Property owners who successfully implement BMPs to 
reduce stormwater volume or minimize pollutant flow can qualify for a stormwater credit or may 
even qualify for a lower rate tier. In this way, NEORSD gives users incentives for managing 
stormwater at the source, which reduces the regional costs of stormwater problems and 
encourages environmental stewardship.52  
 
NEORSD provides a range of incentives. Individual Residential Property Credits (IRPCs) provides 
for a flat 25% reduction in stormwater fees for residential property owners for installation and 
maintenance of approved stormwater control measures (SCMs) up to 25%. SCMs can be 
combined on a single property for a credit no greater than 25%.  See Table 2 for the options for 
approved SCMs. 
 

NEORSD Individual Residential Property Credit Approved Stormwater Control Measures (SCMs) 

Rain garden Landscaped areas designed to capture and filter stormwater runoff from a roof 
or other impervious (paved) surface; at least 25% of a property’s roof or an 
equivalent impervious surface area must drain to the rain garden 

Vegetated filter 
strips 

Uniform strips of dense turf, meadow grasses, trees, or other vegetation with a 
minimum slope can treat the water quality of runoff from paved surfaces; at 
least 50% of a property’s roof must drain to the filter strip.  

On-site 
stormwater 
storage 

Includes rain barrels, cisterns, rain bladders, or other approved storage devices; 
50% of the property’s roof area must be connected to rain barrels with at least 
40 gallons of storage per downspout OR cistern must hold runoff from 50% of 
the property’s roof during a one-inch rain storm. 

Impervious Surface 
Reduction 

Credit can be obtained if an applicant removes 500 sq. ft. or more of existing 
impervious surface and replaces it with a vegetated, pervious surface 

Pervious pavement Permeable pavers, pervious concrete, or porous asphalt can be used for 
driveways and patios with a stone reservoir underneath; Credit for at least 1,000 
sq. ft. of pervious pavement 

Table 2. NEORSD Stormwater Control Measures  

 
Larger scale (typically commercial, industrial, or agricultural) property owners who have 
extensive stormwater retention plans or who live in a subdivision with its own storm basin may 
qualify for the stormwater quality (up to 25% reduction), and/or stormwater quantity credit (up 
to 75% reduction). Examples of SCMs for quality credit include bioretention, constructed 
wetlands, tree filters, and vegetative swales. Quantity credit reductions are judged based on two 
                                                 
52Northeast Ohio Regional Sewer District. (2016). Individual residential property credit. Retrieved from 
https://neorsd.org/I_Library.php?SOURCE=library/Individual_Residential_Property_Credit_manual_121112.pdf&a=download_f
ile&LIBRARY_RECORD_ID=5692 
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criteria: runoff volume in the face of 2 year, 24 hour storms; and peak flow meeting standards 
from the Critical Storm Method. 
  
All SCMs across the three categories of credits must meet the relevant building, zoning, and 
planning codes and maintenance requirements as specified by NEORSD. Individual residential 
property credit cannot be transferred if ownership of the property changes. Credit is valid for 
three years, after which the property owner must submit a recertification application to continue 
to receive the credit or the credit will be eliminated. NEORSD provides detailed information and 
guidance on the eligibility and application process for these credits, which can be found in the 
comprehensive Stormwater Fee Credit Manual53 
 
 Philadelphia, PA  
Philadelphia, PA is considered a leader in stormwater management for its innovative and 
comprehensive programs. The Philadelphia Water Department’s (PWD) 25-year extensive plan 
called Green Cities, Clean Water spells out an array of GSI programs, from Green Schools to Green 
Parks, Green Streets to Green Parking, and Green Alleys to Green Homes.54,55 PWD encourages 
implementation of GSI practices through multiple incentives available to both non-residential 
and residential property owners.  
 
Through the Stormwater Credit Program, which began in 2010, commercial property owners and 
condominium associations can reduce their monthly stormwater by installing BMPs that result in 
a direct reduction of the billable impervious areas of the property. Credits are then calculated 
based on the property’s drainage characteristics; the reduction in stormwater charge if the 
property does not discharge to surface water is up to 80% and up to 90% for discharges to surface 
water. To be eligible for credit, the applicant must demonstrate effective management of the 
first inch of runoff from impervious areas on a property. Starting in 2016, organized groups that 
are operating community gardens that are 80% effectively pervious can now apply a credit 
towards stormwater charges for that property up to 100%.  All credits are good for four years 
and can be renewed. 56 
 
 
 

Philadelphia Water Department Impervious Area Reductions (IARs) 

Tree Canopy Cover  New or existing tree canopy (from 
the approved species list) extends 
over ground level IA on a parcel. 

Permits IA reduction equal to half of 
the overlapping canopy area; only be 
applied to the IA adjacent to the tree  

                                                 
53 Northeast Ohio Regional Sewer District. Retrieved from: https://www.neorsd.org/ 
54  Philadelphia Water Department Stormwater Fee CAC 
http://www.phillywatersheds.org/sites/default/files/PWD%20CAC%20Handout%2014%20Incentives%2029AUG11%20V5.pdf 
55 Philadelphia Water Department Green Stormwater Infrastructure Programs. Retrieved from: 
http://www.phillywatersheds.org/what_were_doing/green_infrastructure/programs 
56 Philadelphia Water Department (n.d.). Storm Water Management Service Charge Credits and Appeals Manual.  
  http://www.phila.gov/water/PDF/scaa_manual.pdf 

 

http://www.phillywatersheds.org/sites/default/files/PWD%20CAC%20Handout%2014%20Incentives%2029AUG11%20V5.pdf
http://www.phillywatersheds.org/what_were_doing/green_infrastructure/programs
http://www.phila.gov/water/PDF/scaa_manual.pdf
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Downspout 
Disconnections 

Downspout disconnected and 
directed to pervious area & allows 
for infiltration, filtration, & 
increased time of concentration of 
stormwater runoff.  

Calculated as the area of the roof that 
meets requirements  

 

Pavement 
Disconnections 

Pavement runoff is directed to a 
pervious area & allows for 
infiltration, filtration & increase 
time of concentration; generally 
applicable to small or narrow 
pavement structures (driveways, 
narrow pathways); based on area, 
soil type and slope  

All of the disconnected impervious 
area may be deducted from the total 
IA.  

 

Green Roofs Green roof installed on a building. 
Design, construction & 
maintenance plan meets minimum 
requirements specified by PWD; 
green roof is not a zero-discharge 
system, the roof must be able to 
safely convey excess runoff to the 
storm sewer, combined sewer, or 
receiving water body.  

Calculated based on entire area of the 
green roof in square feet; normal roof 
areas directed to a green roof may also 
be eligible 

 

Porous Pavement Porous pavement system installed 
on a customer’s property & does 
not create any areas of 
concentrated infiltration; includes 
porous asphalt, porous concrete, 
porous/permeable pavers & other 
approved porous surfaces; 
underlain by a crushed stone 
infiltration bed 

Porous pavement systems must meet 
the minimum requirements specified 
by PWD  

 

Table 3. Philadelphia Impervious Area Reductions. Source: Philadelphia Water Department Storm Water Management Service 
Charge Manual  

PWD has realized, however, that relying on avoided stormwater fees is not enough to generate 
significant investment by non-residential private properties owners. The costs associated with 
stormwater retrofits in the Philadelphia area are generally higher than the return on investments 
in stormwater infrastructure construction for a majority of non-residential property owners.57  
This has led PWD to implement other types of incentives on both the non-residential and 
residential sides. 
 
Through the Stormwater Management Incentive Program (SMIP), Philadelphia uses competitive 
grants to incentivize developers from commercial properties producing large volumes of 
stormwater to install BMPs like pavement removal or rain water harvesting. Proposals are judged 
on criteria such as total volume of stormwater managed, cost competitiveness, and other 
environmental and educational benefits. Grants for GSI can be up to $100,000 per impervious 

                                                 
57 EPA (2015). Community Based Public-Private Partnerships and Alternative Market-based Tools for Green Stormwater 
Infrastructure. EPA Region 3. 
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acre and must manage at least the first 1” of runoff. Upon completion, the project will then be 
eligible for credits against their stormwater charge.58  
 
Although neither stormwater credits nor grants are available on the residential side, PWD offers 
other incentives for residential property owners to implement GSI through a program called Rain 
Check59. Rain Check compensates homeowners for up to 80% of the cost of installing LID like 
downspout planters, rain gardens, porous paving, or yard trees.  Interested and qualified 
Philadelphia residents can receive consultation on stormwater tools as well as a rain barrel from 
the PWD that is installed by the Pennsylvania Horticultural Service, all at no cost.  
 

Stormwater Credits for Education 
Of those SWUs with credit programs, many offer education credits. This makes sense because 
public schools in particular can ease some of the local government’s responsibility and associated 
costs to deliver water resources education. Moreover, schools and other educational institutions 
that are typically exempt from property taxes still pay the stormwater service fee; education 
credit can help alleviate those costs. The NEORSD offers education credit of up to 25% to public 
and private primary, elementary, and secondary schools that offer water stewardship subjects 
across at least 25% of the grade levels each year. 60 Flagstaff, AZ also offers education credit up 
to 25% to institutions or organizations that develop and implement a public education program 
for primary, secondary and college-level students on stormwater management and water quality 
issues. Education is considered a vital component of the City’s Stormwater Quality Program and 
reinforces their slogan “Only Rain in the Drain.”61 
 

Factors for Consideration  
The following are factors to consider when SWUs look at incentives for investment in green 
stormwater infrastructure both generally as well as potentially for Hawaii and the City and County 
of Honolulu. 
 

 Avoid possible barriers to investments due to administrative burdens on the applicant: 
maintenance requirements, payment structure (e.g., upfront financing versus 
reimbursement), ease of application (e.g., review criteria), etc. Other barriers could 
include: insufficient paybacks if fee reduction is not high enough to justify investment; 
too long a time frame for a return on the investment; lack of contractors who are 
experienced in GSI; or other program elements 

 

 Think about how the stormwater fee structure might influence the incentive to adopt GSI. 
For example, within a tiered system in which each tier represents a range of impervious 
areas and higher tiers pay higher rates, property owners at the bottom of one tier may 
have more incentive to reduce impervious area if it brings them to the next lower tier and 
a corresponding cheaper rate. 

                                                 
58 Philadelphia Stormwater Grants Website. Retrieved from http://www.phila.gov/water/wu/stormwater/Pages/Grants.aspx 
59 Rain Check: Rain Barrels. Retrieved from https://www.pwdraincheck.org/en/stormwater-tools/rain-barrels 
60 Northeast Ohio Regional Sewer District. Retrieved from: https://www.neorsd.org/ 
61 Flagstaff, Arizona Stormwater Management Website. Retrieved from https://www.flagstaff.az.gov/3626/Stormwater 
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 Address the lack of participation from the private sector that current SWUs are 
experiencing.62 Convince potential investors that GI is good for their bottom line e.g., with 
information regarding increases in the market value of real estate due to GSI. Also, clarify 
any misinformation or lack of information about GSI. EPA offers a series of “Barrier 
Busters” fact sheets that dispels perceptions that impede adoption of GSI.63 The 
information responds to commonly held perceptions that LID is too expensive to install 
and maintain, is unattractive, or does not work.  

 

 Evaluate and decide which BMPs are feasible and desirable given your particular policy, 
environmental, geographical, and cultural context. BMPs that enhance infiltration might 
be more appropriate if concentrated in the upper watershed above the Ala Wai due to 
high water tables and flooding lower in the watershed. BMPs that capture and reuse 
water may be more appropriate in the near shore regions.  In another example, choose 
from the guidelines that CCH has already developed for educating industries on pollution 
prevention, advising them on practical, cost-effective solutions, and regulating to ensure 
compliance.64  
 

 Consider those incentives that support and will work in conjunction with the SWU credit 
program, for example rebates, loans, installation support, or public-private partnerships 
(P3). Stormwater fee credit programs may work better when paired with other incentive 
programs. 
 

 Keep in mind the inherent tradeoff between the amount of the fee forgiven for adopting 
a BMP and the associated administrative costs to review applications for and verify and 
monitor that BMP. When SWUs give credits, there are fewer funds available to recover 
costs of the whole stormwater system. For this reason, credits are rarely given for a full 
100% of the stormwater fee.65 
 

 Categorize whether and how incentives differ between rate payer types such as 
residential and non-residential groups, e.g., Seattle provides stormwater credit only for 
non-residential properties, but developed the RainWise program66 for residential 
properties. Utilize tools such as a willingness-to-pay (WTP) study to gauge how the 
public’s actions or responses reveal the overall value they place on stormwater services. 

                                                 
62 Clements, J. Sands, R. & Henderson, J. (2017). Incentives for green infrastructure on private property: Lessons learned. Water 
Research Foundation Project #4684. WEFTEC 2017.  
63 EPA Urban Runoff: Low impact development. Retrieved from https://www.epa.gov/nps/urban-runoff-low-impact-
development 
64 EPA Urban Runoff: Low impact development. Retrieved from https://www.epa.gov/nps/urban-runoff-low-impact-
development 
65 Favero, P. (2014). Local government stormwater financing manual: A process for program reform. University of Maryland, 
Environmental Finance Center. https://efc.umd.edu/assets/efc_stormwater_financing_manual_final_(1).pdf 
66 Seattle Public Utilities RainWise Program 
http://www.seattle.gov/util/EnvironmentConservation/Projects/GreenStormwaterInfrastructure/RainWise/index.htm 
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The outcomes will help to inform both the rate setting process and credit program 
development.  

 

 Position incentives and focus efforts to get the “biggest bang for the buck” or the most 
success in reducing stormwater impacts; some options might be easier, low hanging fruit 
(e.g., new development versus retrofits), while others might deliver greater marginal 
benefits (e.g., non-residential versus residential).  

 

 Use incentive programs as a platform for public outreach about stormwater. Build online 
tools and interactive maps like Philadelphia’s Stormwater Parcel Viewer67 or NEORSD’s 
Stormwater Fee Finder68 to both engage individuals and disseminate collective successes.  
Piggy back on other existing public outreach platforms like CCH’s Department of Planning 
and Permitting (DPP) Maps of Oahu New GIS Website69, or the Department of Facilities 
Management (DFM) Stormwater Heroes website,70 or the state-wide Aloha+ 
Dashboard.71 
 

 Find opportunities to leverage efforts under the credit program with other programs or 
organizations. For example, use education credits as a way to support and expand the 
public education component as required by NPDES and MS4 permits.  In another example, 
coordinate with watershed management initiatives to identify potential win-wins by 
structuring the credits to provide incentives in environmentally sensitive areas, areas with 
lower or higher recharge, etc. 

 

 Analyze the transferability of the lessons learned by water and energy utilities72 in terms 
of rebates and other mechanisms to encourage behavior, and particularly what has 
worked well in those sectors in Hawaii.  Although lessons learned may be limited at this 
point, keep in mind the newest cutting edge approaches within the stormwater sector, 
such as stormwater credit trading systems or public private partnerships, that could 
provide ideas or incentives for application in Hawaii.73,74  

                                                 
67 Philadelphia Residential Stormwater Billing Website. Retrieved from http://www.phila.gov/water/wu/stormwater 
68 Northeast Ohio Regional Sewer District. Retrieved from: https://www.neorsd.org/ 
69 City and County of Honolulu, Dept of Planning and Permitting Maps of Oahu New GIS Website http://honolulugis.org/ 
70 City and County of Honolulu, Dept of Facilities Management Storm Water Quality Website. Retrieved from 
http://www.honolulu.gov/dfmswq/learningctr.html 
71 Aloha+ Challenge Dashboard. Retrieved from https://dashboard.hawaii.gov/aloha-challenge 
72 Palmers, K., Wells, M. & Gerarden, T. (2012). Borrowing to save energy: An assessment of energy efficiency financing 
programs. Resources for the Future.  http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-Rpt-
Palmeretal%20EEFinancing.pdf 
73 National Network on Water Quality Trading (2016). Can Trading and Incentives Drive Stormwater Infrastructure Investment? 
Fall 2016 Dialogue Convening Report. Retrieved from http://nnwqt.org/wp-content/uploads/2016/10/NNWQT-
Stormwater_WhitePaper_FinalDraft_Clean.pdf  
74 Environmental Financial Advisory Board (2017). Green infrastructure operations and maintenance financing. US 
Environmental Protection Agency, EFAB, February 2017. https://www.epa.gov/sites/production/files/2017-
07/documents/efab_gi_om_report_-_final.pdf 
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Appendix C: Campaigning for a Stormwater Utility- Lessons Learned 
 
Utilities Agree: Outreach is Critical   
“…in the stormwater sector, public education and 
outreach cannot be an afterthought but rather an 
integral best practice in stormwater management…Even 
municipalities that have successfully established user 
feeds, need to engage in continuous public education to 
build financial and operational resilience in stormwater 
management.”  
– 2016 Stormwater Utility Survey 

 
 “Communities that have been successful have put 
considerable resources into educating both the public at 
large and decision makers about the merits of user fees 
and stormwater management in general.”- Stormwater 

Utility Fees, New England Environmental Finance Center  

 
 
Clearly Communicate Value  
Why did some stormwater utilities fail where so many 
were successful? They didn’t communicate the value of 
the program and it’s benefits to the people and 
businesses in the community.  
 
Potential opponents of stormwater fees:  

 Tax exempt property owners 

 Properties with very large impervious surfaces 

 Those on fixed incomes 

 Some developers 

 Rural residents 
 
 

 
 
Build a Case 
Find out what your community members care about and let them know the fee will pay to fix it.  
Saving a popular stream 

 Planting trees 

 Beach closings 

 Ocean health 

 Loss of flora or fauna  

 Fix decaying infrastructure  

 Flood prevention 

Figure 8. The Importance of Public Education. 
Source: 2017 Stormwater Utility Survey, Black & 
Veatch 

Figure 9. SWU Challengers. Source: 2014 
Stormwater Utility Survey. Black & Veatch 
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Popular Options for Outreach Campaigns  
 The earlier and more often the utility spreads the 

word about the fee, the more successful the 
campaign will be.  

 “Use several forms of proactive outreach”. - EPA, 

Evaluation of the Role of Public Outreach 
 Proactively identify and reach out to key 

stakeholders. 
o Small group or one-on-one meetings with key 

stakeholder representatives, including those 
expected to pay relatively high fees, can be 
helpful. 

 Create a stakeholder advisory committee.  

 Foster deliberation among stakeholders with 
many viewpoints on the fee.  

 Emphasize fairness. 

 Define as a local solution to a local problem.  

 Popular forms of stormwater utility outreach 
include: 
o Community events/ meetings 
o Stormwater websites 
o Brochures/ handouts.  

 
 
Community Events/ Public Meetings  

 Include a stormwater overview.  
 Review the county plan for 

stormwater prevention.   
 Ask questions to engage 

community members in the 
process. 

 Share literature on stormwater 
prevention.  

 Open session for Q&A, keep note 
for stormwater utility website 
FAQs.  

 
 
 

Figure 10. Effectiveness of Outreach Campaign 
Options.  Source: 2016 Stormwater Utility Survey. 
Black & Veatch  

Figure 11. Stormwater Workshop Announcement. Source: Douglas County, 
NV 
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Stormwater Utility Websites   

 Clearly explain what the 
stormwater fee will be used for.  

 Clearly explain how the fee 
amount was determined.  

 Discuss costs in a digestible way, 
large numbers are overwhelming 
and hard to grasp.  

 Create visuals that help explain 
“What is Stormwater Runoff?” or 
“How Does Stormwater Runoff 
Affect Me?”  

 Address common billing questions 
with a simple explanation of each 
line of the bill.  

 Create a Frequently Asked 
Questions (FAQ) page to address 
possible concerns. Possible 
questions include:  

o What is impervious surface?  
o What services are provided by this program? 
o Why do we need to implement a stormwater utility fee now?  
o Why is this charge a fee and not a tax?  
o How are fees calculated? 
o Who else is being billed?  
o Why am I being charged when I have no impervious cover?  

Figure 12. Utility Fee Open House Announcement. Source: Source: Alexandria, VA 

Figure 13. Stormwater System Image. Source: Galveston, Texas 
Stormwater Website 
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Figure 14. Sample FAQs. Source: La Cross, Wisconsin Stormwater Utility Website 

 

 

Handouts and Brochures  
 Help reach a broad audience in an exact location with brochures and handouts.  

 Poor readability can compromise educational efforts.  

 Address what stormwater is, what fees are used for, and the project types that will 
be implemented  
 

Figure 15. Understanding Your Stormwater Bill. Source: Portland, Oregon.  
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Figure 16. Sample Stormwater Handout. Source: Kitsap County Public Works Stormwater Handout 
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Figure 17. Sample Stormwater Brochure 1. Source: City of Oshkosh, Wisconsin Storm Water Utility Webpage 

 

 
Figure 18. Sample Stormwater Brochure 2. Source: Lorain County, OH  
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Community Outreach Timeline 

 
Figure 19. Sample Stormwater Timeline. Source: Albany, Oregon Stormwater Utility Outreach Milestones 
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Appendix D: Contacts and Resources 
 

Cities with Notable SWU Public Outreach: 
City Population Tools for Public Outreach Year 

Implemented 
Stormwater Website 

     

Albany, OR 53,000  Website that includes an 
FAQ and memos for all 
public information sessions 

2017 https://www.cityofalbany.net/s
w-intro 

Bend, OR 91,000  Handouts 
 While building program 

support, a Stormwater 
Utility Fee Task Force was 
created to provide public 
input on the formation of 
the fee 

2007 https://www.bendoregon.gov/g
overnment/departments/utilitie
s/stormwater/about-
stormwater/stormwater-utility-
fee 
 

Chesapeake, 
VA 

222,000  Guide to maintaining BMPs 
 Stormwater brochure 
 Rain Barrel Classes 
 Stormwater Fee 101 

informational page 

1992 http://www.cityofchesapeake.n
et/government/City-
Departments/Departments/Publ
ic-Works-
Department/Divisions/stormwat
ermanagement/stormwaterman
agement-
stormwaterutilityfee.htm 

Longview, WA 37,000  Separate stormwater 
website with videos, Q&A, 
volunteer opportunities, and 
a description of the SWU 
services 

1999 http://www.mylongview.com/in
dex.aspx?page=520 
 
http://www.cleanstormwater.or
g/index.html 

Minneapolis, 
MN 

414,000  Utility bill inserts 
 Informational newspaper 
 Public service 

announcements 

2005 http://www.ci.minneapolis.mn.
us/publicworks/stormwater/fee
/index.htm 

Oshkosh, WI 67,000  Stormwater projects 
interactive map 

 Manuals for green 
infrastructure practices  

2003 http://www.ci.oshkosh.wi.us/pu
blic_works/Storm_Water_Utility
/ 

Philadelphia, 
PA  

1.6 million  Outreach presentations for 
green infrastructure 
incentives 

2009 http://www.phila.gov/water/wu
/stormwater/Pages/default.aspx 
 
 

Portland, OR 640,000  Best management practice 
workshops 

 Sample utility bill with fees 
explained 

1977 https://www.portlandoregon.go
v/bes/31892 
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Notable SWU Contacts and Calculation Methods:  
Location Approach Date of 

Inception 
Estimated 

Annual 
Revenue 

ERU 
(ft2) 

Calculation Method Contact 
Information 

Arlington 
County, VA 

Tax 2008 $6.2M 2762  703-228-3120  

City of 
Chesapeake, VA 

Fee 1992 $14.9M 2112 $7.35/ERU/month 757-382-3330 

Chesterfield 
County, VA 

Fee 2016 $7M n/a Homeowners: $25/year 
Businesses: $308/year 

Scott Smedley 804-
748-1035 

Falls Church, VA Fee 2013 Unknown 200 Total impervious surface area divided 
by 200, rounded up to the nearest 
whole number and multiplied by 18 

Matt Viverito 703-
248-5328 

City of 
Hampton, VA 

Fee 1993 $8.2M 2429 $83.88 per year. Vacant parcels 
charged half - $41.94 per year 

Quincy Daniel 
qdaniel@hampton.gov  
757-727-8311 

City of 
Harrisonburg, 
VA 

Fee 2015 $1.8M 500 $10.50 per billing unity (500 square 
feet). Credits can be obtained by 
installing eligible BMPs 

Thanh Dang 
Thanh.Dang@Harrisonbu

rgVA.gov 540-434-
5928 

New Hopewell, 
VA 

Fee 2015 $731K 2106 $4/month/ERU 804-541-2295 

City of Newport 
News, VA 

Fee 1993 $10.6M 1777 $117.00 per ERU per year / $9.75 per 
month 

H. Reed Fowler 
757-933-2311 

Vity of Norfolk, 
VA 

Fee 1996 $15.1M 2000 Residential: $10.37/month. Non-
residential: $7.45/ERU/month 

David L. Ricks 
757-664-4600 

City of 
Portsmouth, VA 

Fee 1995 $4.6M 1877 Residential: $8.25/month. Commercial: 
$9.25/ERU/month 

757-393-8524 

Virginia Beach, 
VA 

Fee 1993 $39.4M 2269 Single family homes: $12.99/month. 
Commercial and multi-family: 
$12.99/ERU/month. 

757-385-1470 

Fairfax County, 
VA 

Tax 2010 $40M n/a 2.5 cents per $100 assessed value 
property value per year, the avg. single 
family property will pay $134.71 
annually; roughly $11.23/month 

703-324-5500 

Prince William 
County, VA 

Fee 1994 $7.1M 1000 Residential: $38.21/year for single 
family detached; $28.69/year for 
townhome, mobile home, condo. Non-
residential: $18.56/ERU/year 

 

Alexandria, VA Tax 2011 $1.7M n/a 0.5¢/$100/year of assessed property 
value. 

703-746-4025 

Charlottesville, 
VA 

Fee 2014 $1.7M 500 $1.2/ERU/month stormwater@charlottesvi
lle.org 

Colonial 
Heights, VA 

Fee 2010 $375K 2656 Residential: $2/month or $24/year. 
Non-residential: $2 times total 
impervious/ ERU/month or about 
$787/year. 

William E. Henley  
804-520-9334 

Lynchburg, VA Fee 2012 $3.1M 2672 $4/ERU/month Timothy Mitchell  
434-455-4252 
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Manassas Park, 
VA 

Fee 2010 $8.5M 2500 $35.60/year for single family; 
$26.70/year for multi-family; 
$35.60/ERU/year for non-residential 

703-393-0881 

Petersburg, VA Fee 2013 $1.4M 2116 Residential: flat rate of $3.75/month. 
Non-residential: (total 
impervious/ERU) times $3.75 

Darryl Walker 
dwalker@petersburg-
va.org  

804-733-2357 

Richmond, VA Fee 2008 $3.5M 1425 Total impervious for non-residential: 
ERU times $45/yr. Residential flat rates 
depend on size of parcel: <1000 ft2 = 
$25/year, 1001<x<2399 = $45/year, 
x>2400 = $70/year. 

804-644-3000 

Staunton, VA Fee 2010 $750K n/a Tiered rated based on impervious area 
using GIS. 18 tiers. Minimum bi-
monthly payment is $6.40 

Ray Moyer 
moyerrn@ci.staunton.va.
us 

Suffolk, VA Fee 2006 $3.1M 3200 Residential: $5.24/month. Non-
residential: $5.24/ERU/month. 

757-514-7725 

Bridgewater, 
VA 

Tax 2013 Unknown 2000 Residential: 3.3ȼ/day/ $1/month   
Multifamily: ERU multiplied by ratio of 
total impervious surface area on lot to 
ERU (same for developed non-
residential) 

environmental@town. 
bridgewater.va.us 

Washington DC Fee 2013 Unknown 1000 $2.67/ERU/month 202-354-3600 

Anne Arundel 
County, MD 

Fee 2013 $15-
25M 

2940 Residential: $34, $85, or $170 per 
dwelling unit.  Non-residential: 
$85/ERU 

Erik Michaelsen 
pwmich20@aacounty.or
g 

Baltimore City, 
MD 

Fee 2013 
 

$24M 1050 Residential: $40, $60, or $120. Non-
residential: $60/ERU 

Kimberly Grove 
kimberly.grove@baltimor
ecity.gov 

Baltimore 
County, MD 

Fee 2013 $23M 2000 Residential: $21, $32, $39.  Non-
residential: $69 /ERU 

Steve Stewart 
sstewart@baltimorecoun
tymd.gov 

Charles County, 
MD 

Fee 2013 $2M n/a Both residential & non-residential: 
$43/parcel/yr 

Karen Wiggen 
301-645-0683 

Harford County, 
MD 

Fee 2013 $1M 500 Residential: $125.  Non-residential: 
$7/ERU 

Joel Caudill 
410-638-3159 

Howard 
County, MD 

Fee 2013 $10M 500 Residential: $15, $45, or $90.  Non-
residential: $15/ERU. 

Mark Richmond 
410-313-6413 

Montgomery 
County, MD 

Fee 2013 $20M 2406 Residential: Variable, approx $29 to 
$264.  Non-residential: $88/ERU 

Steve Shofar 
steven.shofar@montgom
erycountymd.gov   

Prince George’s 
County, MD 

Fee 2013 $14M 2465 Residential: $33, $41, or $62.  Non-
residential: $21/ERU, plus admin fee of 
$21/parcel. 

Jeff DeHan 
301-883-5838 

Table 4. Notable SWU Contacts and Calculation Methods 
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Additional Contacts and Resources:  
Organization  Name Information 

   

Campbell Foundation Julie Hester  JHester@campbellfoundation.org 

Green Infrastructure Leadership 
Exchange 

Paula Conolly  paula@giexchange.org 
 
http://giexchange.org/join/ 

US Water Alliance  Radhika Fox RFox@uswateralliance.org 
 
http://uswateralliance.org/initiatives/commission 

International Stormwater BMP 
Database 

 http://www.bmpdatabase.org/ 

Water Environment and Reuse 
Foundation 

 http://www.werf.org/ 

International Stormwater BMP 
Database 

 http://www.bmpdatabase.org/ 

Water Research Foundation   http://www.waterrf.org/ 

EPA Water Infrastructure and 
Resiliency Finance Center 
Clearinghouse 

 https://ofmpub.epa.gov/apex/wfc/ 
f?p=165:2:14090755002047::NO:2,RIR:: 
*Filter by ‘Stormwater’ 

Table 5. Additional Contacts and Resources 

 

Annotated Bibliography:  
Berahzer, S.I., Harkins, A., Tucker, D., Kirk, E., & Seyfried, C. (2017). 2016 Georgia Stormwater 

Utilities Report. University of North Carolina, Environmental Finance Center. March 
2017. Retrieved from 
https://efc.sog.unc.edu/sites/www.efc.sog.unc.edu/files/2017/GA2016StormwaterRepo
rt_0.pdf 

 

This report details the results of a statewide survey of stormwater fees and fee 
structures conducted by the Georgia Environmental Finance Authority and the 
Environmental Finance Center in 2016. Single-family residential, multi-family 
residential, and nonresidential stormwater fees and fee structures are analyzed for 48 
local government stormwater utilities throughout the State of Georgia. This report 
answers frequently asked questions about what utilities are charging, their fee 
structure designs, billing practices, and other topics. 

 
Berthiaume, J., Quiroz, E. & Ivey, J. (2014) Getting Stakeholder Support for Stormwater Utility 

Fees While Avoiding Pitfalls." Proceedings of the Water Environment Federation 2014.11 
(2014): 85-91. 

 
Stormwater utility fee programs have risen in popularity as municipalities and utilities 
need appropriate financing for continually aging infrastructure. With over 1,400 
programs in place across the United States, there are lessons that can be drawn from to 
help others avoid the same mistakes. By avoiding these pitfalls, stormwater utility fee 
programs can be successfully implemented with stakeholder support. Additionally, 
these lessons should be reviewed by individual customers and industrial stakeholders; 
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a proactive approach to preparing for stormwater fee programs can prepare a customer 
for an assessment of charges, estimation of Equivalent Residential Units (ERUs), 
potential billing errors, and technical discrepancies between impervious definitions. 
ARCADIS examines the common pitfalls of a stormwater utility fee program 
implementation from both sides of the aisle and suggests ways to combat each. 

 
Black and Veatch (2017). 2016 Stormwater Utility Survey. Black and Veatch Management 
 Consulting, LLC. Retrieved from https://pages.bv.com/rs/916-IZV-611/images/2016-
 Stormwater-Utility-Survey.pdf.  
 

Stormwater Utility Surveys produced by Black and Veatch are instrumental tools for 

understanding the fee structure that other utilities are using, popular forms of credits 

and incentives, public information and educational outreach, and the planning, 

organization, and accounting that has gone into various SWUs. 74 participants from 24 

states completed the questionnaire that helped form this report. Key sections include 

Stormwater Credits and Incentives and Public Information/ Education. 96% of survey 

participants noted that public education is either helpful or essential to the success of 

SWU implementation.  

 
Brent, D. A., Gangadharan, L., Lassiter, A., Leroux, A. & Raschky, A. (2017). Valuing 

environmental services provided by local stormwater management, Water Resources 
Research, 53, 4907–4921, doi:10.1002/2016WR019776. 

 
The management of stormwater runoff via distributed green infrastructures delivers a 
number of environmental services that go beyond the reduction of flood risk, which has 
been the focus of conventional stormwater systems. Not all of these services may be 
equally valued by the public, however. This paper estimates households' willingness to 
pay (WTP) for improvements in water security, stream health, recreational and amenity 
values, as well as reduction in flood risk and urban heat island effect. We use data from 
nearly 1000 personal interviews with residential homeowners in Melbourne and 
Sydney, Australia. Our results suggest that the WTP for the highest levels of all 
environmental services is $799 per household per year. WTP is mainly driven by 
residents valuing improvements in local stream health, exemptions in water 
restrictions, the prevention of flash flooding, and decreased peak urban temperatures 
respectively at $297, $244, $104 and $65 per year. We further conduct a benefit transfer 
analysis and find that the WTP and compensating surplus are not significantly different 
between the study areas. Our findings provide additional support that stormwater 
management via green infrastructures have large nonmarket benefits and that, under 
certain conditions, benefit values can be transferred to different locations. 

 
Campbell, C. Warren. (2010). Western Kentucky University stormwater utility survey 2010. 
 Civil Engineering Publications.. Retrieved from 
 p://digitalcommons.wku.edu/civil_engin_pubs/1  

http://dx.doi.org.hpu.idm.oclc.org/10.1002/2016WR019776
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Update to the annual survey by WKU of SWUs. The 2016 survey includes close to 1600 
SWUs in the US. The numbers in the 2016 study by Western Kentucky University tell the 
story best. The study identified almost 1600 stormwater utilities across 39 states and the 
District of Columbia. While thirty‐nine states have one or more SWUs, seven of those 
states have 100 or more within their borders. Estimates of total numbers of SWUs in the 
US are as high as 2000 to 2500. Also includes Monte Carlo simulation of fees across four 
different structures in communities in Western Kentucky: flat fee, ERU, tiered structure, 
and REF. WKU continues to administer the surveys, the most recent report is for 2016. 

 
 
Forasté, J.A., Goo, R., Thrash, J. & Hair, L. (2015). Measuring the Cost-Effectiveness of LID and 

Conventional Stormwater Management Plans Using Life Cycle Costs and Performance 
Metrics. Low Impact Development - ascelibrary.org 

 
This paper outlines a methodology to quantitatively measure the cost-effectiveness of 
stormwater management plans by linking runoff pollutant load removal and volume 
reduction performance rates to long-term life cycle costs. A step-by-step approach to 
calculate cost-effectiveness is provided and one case study presented to demonstrate 
the methodology. The EPA has applied this methodology to four case studies, each of 
which compares a built low impact development (LID) project to an alternative 
conventional design approach. The conventional designs make heavy use of two land 
cover surfaces that have become dominant in many of today’s existing developments: 
surface parking lots and turf grass cover. The results are reported in units of annualized 
cost per pound of nutrient removal ($/lb/yr) and annualized cost per cubic foot of runoff 
volume reduced ($/cf/yr). Findings show that the LID plans analyzed were four to six 
times more cost-effective, on average, than the alternative conventional designs. A key 
finding was that LID stormwater systems exhibited higher performance rates at a lower 
cost, thereby realizing a ‘compounding effect’ when compared on a cost per 
performance basis. The results are compared to 43 additional projects identified in a 
literature review. In addition, a total of eight case studies found that the LID projects 
cost 19% less on an average capital construction cost basis, and could provide up to 
twenty additional benefits beyond water quality, than the conventional plans. 

 
Kea, K., Dymond, R., & Campbell, W. (2016). An Analysis of Patterns and Trends in United States 

Stormwater Utility Systems. JAWRA Journal of the American Water Resources 
Association 52.6: 1433-1449. 

 
Several factors, such as municipality location and population, are thought to influence 
trends among stormwater utilities (SWUs); however, no analysis of the relationship 
between these factors and SWU characteristics has been performed. This article 
corroborates hypothesized relationships and identifies trends and patterns in the 
establishment, funding mechanism, and magnitude of SWUs by analyzing location, 
population density, home value, and year of establishment for a comprehensive 
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national SWU database with data for 1,490 SWUs. The equivalent residential unit (ERU), 
a SWU that charges based on impervious area, was the most prevalent funding 
mechanism in all National Oceanic and Atmospheric Administration Climate Regions of 
the United States except the West and West-North-Central. The ERU was also found in 
larger cities with high population densities, whereas the Flat Fee, a SWU that charges a 
single rate for all properties, was found in smaller towns. Higher home values were 
correlated with higher monthly fees for 28% of the municipalities analyzed. The 
residential equivalence factor, a SWU that charges based on runoff produced, was 
popular in municipalities with higher home values, whereas the Flat Fee was popular in 
municipalities with lower home values. The number of SWUs established increased with 
Phase I municipal separate stormwater and sewer system (MS4) permit and Phase II 
small MS4 permit deadlines. Summary tables provide guidance to aid municipalities 
considering a SWU. 

 
Kumar, P. (2015). Developing Stormwater Program Requirements and Rate 

Structures. Proceedings of the Water Environment Federation 2015.9: 3087-3093. 
 

Establishing a stormwater utility (also referred to as “user fee program”) offers a 
dedicated funding mechanism and revenue certainty in conjunction with equitable cost 
recovery, to reliably fund wet weather management. A well-defined cost of service 
analysis that addresses program needs and costs, and developing a rate structure that 
enables equitable cost recovery, are necessary to establish a successful user fee funding 
mechanism.This paper first presents the key features of developing a cost of service 
analysis. The City of Philadelphia is used to illustrate the determination of cost of service 
for a system that includes both combined sewer areas and MS4 areas, and the City of 
New London is used to illustrate the development of cost of service for a smaller MS4 
community. In the second part, using the Cities of Springfield, OH and Philadelphia, PA 
as case studies, the paper illustrates two different approaches to developing 
stormwater rate structures and user fee billing policies. 

 
Newburn, D. A. & Alberini, A. (2016), Household response to environmental incentives for rain 

garden adoption, Water Resoures Research 52, 1345–1357, 
doi:10.1002/2015WR018063. 

 
A decentralized approach to encourage the voluntary adoption of household 
stormwater management practices is increasingly needed to mitigate urban runoff 
and to comply with more stringent water quality regulations. We analyze the 
household response to a hypothetical rebate program to incentivize rain garden 
adoption using household survey data from the Baltimore-Washington corridor. We 
asked respondents whether the household would adopt a rain garden without a 
rebate or when offered a randomly assigned rebate. An interval-data model is used to 
estimate household demand on the willingness to pay (WTP) for a rain garden as a 
function of demographic factors, gardening activities, environmental attitudes, and 
other household characteristics. Estimation results indicate that mean WTP for a rain 

http://dx.doi.org.hpu.idm.oclc.org/10.1002/2015WR018063
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garden in our sample population is approximately $6.72 per square foot, 
corresponding to almost three-fourths of the installation cost. The expected adoption 
rate more than tripled when comparing no rebate versus a government rebate set at 
one-third of the installation cost, indicating that economic incentives matter. There is 
substantial heterogeneity in the WTP among households. Higher levels of WTP are 
estimated for households with higher environmental concern for the Chesapeake Bay 
and local streams, garden experience, higher income, and non-senior citizen adults. 
We conclude that a cost-share rebate approach is likely to significantly affect 
household adoption decisions, and the partial contributions paid by households can 
assist with lowering the substantial compliance costs for local governments to meet 
water quality requirements. 

 
Smith, M. (2017). City of Pleasant Ridge Storm Water Equivalent Residential Unit  
 Apportionment Study. Pleasant Ridge, Michigan. Retrieved from 
 http://cityofpleasantridge.org/documents/ERUstudy.pdf 
 

This study describes the methodology of determining what fee should be authorized to 

cover each resident’s share of Pleasant Ridge, Michigan’s overall storm water treatment 

cost. It contains a detailed description of a calculating charges using the Equivalent 

Residential Unit (ERU) fee system.  

 

USEPA (2008). Funding Stormwater Programs. US EPA Region III. 
This five page Fact Sheet is intended to assist local stormwater managers understand 

the alternatives available to fund their stormwater program. Focuses on stormwater 

utility, describes three different types of stormwater utility rate structures and the basic 

steps involved in creating a stormwater utility.  Steps to SWU include: develop of 

feasibility study; create billing system; roll out public info campaign; adopt an 

ordinance; provide credits and exemptions; and implementation. Gives pros and cons 

to Equivalent Residential Units (ERUs), Intensity of Development (ID), and Equivalent 

Hyrdraulic Areas (EHAs).  Provides three case studies from Region III: Wilmington, DE; 

Takoma Park, MD; and Suffolk, VA. 

 

USEPA (2013) Evaluation of the Role of Public Outreach and Stakeholder Engagement in 
Stormwater Funding Decisions in New England: Lessons from Communities. 
(2013). Retrieved from https://www.epa.gov/sites/production/files/2015-
09/documents/eval-sw-funding-new-england.pdf 
 

Based on the experience of eleven small and medium sized communities, this 

evaluation report looks at the lessons learned about the role and design of public 

outreach and stakeholder engagement strategies related to stormwater funding 

decisions. Ultimately this report concludes that stakeholder involvement is critical for 

the successful adoption and implementation of stormwater funding mechanisms. 

http://cityofpleasantridge.org/documents/ERUstudy.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/eval-sw-funding-new-england.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/eval-sw-funding-new-england.pdf
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Utilities must assess their own unique circumstances to adapt public outreach and 

stakeholder engagement strategies to best fit the community. This report also 

concludes that developing case studies and examples of effective program 

development and implementation is helpful in the beginning phase of stormwater 

utility development.   

 

Vicari, A. (2015). Building Voter Support for Stormwater Fees. Herbert, Rowland and Grubic. 
 Retrieved from http://www.hrg-inc.com/building-voter-support-for-stormwater-fees/ 
 

This article produced by HRG Inc. used various cast studies to provide tips on how 

municipalities can build local support for stormwater user fees. Advice includes making 

sure to identify and involve all potential stakeholders and form a stakeholder advisory 

committee, make the stakeholder committee an open forum that promotes all 

viewpoints, and clearly define the benefits of the program throughout public outreach 

efforts.  

 

Water Words That Work. 2014. Stormwater Fees Literature Review.  Retrieved from   
 https://mostcenter.org/sites/default/files/resources/file/Stormwater%20Fee%20Literat
 ure%20Review.pdf 
 

Similarly to other reports on this topic, this literature review stresses the importance of 

public outreach for the success of implementing a stormwater utility. It also states the 

importance of emphasizing how the fee will specifically impact the community 

involved. Keys to making a local case towards a fee include the following: lead with the 

benefits provided, visualize those benefits, adopt a user fee model, break the fee down 

to the smallest possible increment, and make sure to prepare reading materials at an 

appropriate level for the community. This report also outlines cases of failed 

stormwater fees are potential reasons for those failures.  

 

Williams, E. & Kumar, P. (2014). Sustainable Wet Weather Funding Can be Achieved by 
Designing and Managing Multi-objective Stormwater Utility Programs. Proceedings of 
the Water Environment Federation 2014.11: 2140-2152. 

 
Implementing a stormwater user fee program (referred to herein as “stormwater 
utility”) as a dedicated means of stormwater funding is challenging in itself. Successfully 
sustaining the user fee program and building financial resiliency gets even more 
daunting in an environment of increasing capital funding needs, regulatory pressures, 
and affordability pressures. Even after establishing a parcel area based user fee, the 
Philadelphia Water Department (PWD) had to continue to enhance programs to address 
the various objectives of affordability; fee reductions for non-residential private 

http://www.hrg-inc.com/building-voter-support-for-stormwater-fees/


 

 

 48 

stormwater management; incentivizing greening of private acres to support the Long 
Term Control Plan (LTCP) and to build adequate organizational capacity to manage the 
multiple issues. This paper discusses the integrated approach that PWD has adopted 
specifically in the operations of “stormwater user fee billing and management ” to 
continuously garner continued support to fulfill the multiple objectives. The integrated 
approach that PWD is currently using can be tailored to the specific needs of other 
stormwater user fee billing and management programs. 

 
 
Yakimowich, P., Schroeder, I. & Green, Z. (2014) No Waiting on the Rain: Options for Fully 

Funding a Sustainable Stormwater Utility."Proceedings of the Water Environment 
Federation 2014.11: 1359-1369. 

 
As the regulatory requirements for stormwater management continue to put financial 
pressure on municipal governments, more and more communities are either required 
to implement a stormwater program or improve their existing program to meet NPDES 
MS4 stormwater permit requirements and capital needs for asset renewal and 
upgrades. The message is that stormwater management programs must adapt to 
challenges and changing conditions. This paper reviews the spectrum of challenges 
facing municipal governments today and strategies for maintaining a cost effective, 
sustainable and adaptive stormwater program, with focus on a program scorecard tool 
for evaluating and improving your program. Successful programs require ongoing 
review and refinement to improve management and revenue collections and ensure 
that lessons from early adopters are taken to heart. The evaluation framework tool 
reviewed in this paper provides a rational structure and process for continuous 
improvement and program adaptation to changing conditions and demands. It is based 
on a program score card for the continuous improvement of any stormwater program, 
which is divided into three components; functional program, revenue program and 
management program. 
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