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Terms Used
The following terms and acronyms are used in this Report and are provided here for quick reference.
1. Impervious Area (IA) – Impervious area is any surface water is unable to permeate. IA is mainly
manmade structures—such as rooftops, asphalt, concrete, and brick.
2. Equivalent Residential Unit (ERU) – the typical amount of impervious surface area on a single-family
detached residential property.
3. Single-Family Residential Detached (SFR) – Properties with detached single-family homes and other
statistically similar residential classes.
4. Non-Single Family Residential (NSFR) – Properties that are not single-family homes, including
residential properties such as duplex and triplex.
5. Parcel Fee – A parcel fee is a uniform charge applied to all parcels in the service area or all billable parcels
with impervious area.
6. Units of Service - Units of service are the increments for apportioning cost recovery among customers (per
ERU, per standard billing unit of predetermined amount, per parcel or other possible methodologies) and
are used to determine rates or fees.
7. Operations and Maintenance (O&M) – Functions and labor associated with the daily operations and
normal repairs and other activities needed to preserve an asset so that it continues to provide acceptable
services and achieves its expected life.
8. Capital Improvement Projects (CIP) – Addition of a permanent structural change or the restoration of
some aspect of infrastructure or a property that will prolong its useful life or adapt it to new uses.
9. Square Foot (SF) – The area of a square with sides equal to one foot
10. Stormwater Only (SWO) – Parcel or account type that does not receive utility service but will be charged
for stormwater services.
11. Department of Real Estate Assessments (DREA) – Arlington County administrative unit responsible for
real estate assessments, inspections and reviews. They are responsible for preparing the annual bill file for
real estate tax billing, including the Sanitary Tax add-on.
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Executive Summary
Overview
Arlington County’s (County’s) Department of Environmental Services (Department) operates a diverse
Stormwater Program (Program) that manages operation and maintenance of the stormwater conveyance system,
flood control, and compliance with water quality related regulations. The Program is funded via a Sanitary District
Tax add-on to the base County real estate tax. The County is exploring the feasibility of transitioning to a
stormwater user fee funding model, as has been done by the majority of Virginia Municipal Stormwater
Association (VAMSA) members. This exploration includes an assessment of whether the challenges of changing to
a utility structure are surpassed by programmatic, operational, fiscal, and equity considerations, including
improvements to fairness, affordability, revenue sufficiency, and reliable planning and execution. Note that, in the
context of this study, the terms “fair” and “equitable” reflect the fundamental idea that each customer’s stormwater
fee is proportional to the demand that customer’s property places on the system based on property characteristics.
In March 2020, the County engaged Raftelis to assess the feasibility of establishing a stormwater user fee and to
examine the requirements, functionality, and costs to do so. Raftelis’ study included an evaluation of multiple rate
structure options and rate scenarios, a review of organizational structure requirements, and recommendations for a
path forward based on industry standards and best practices. This Report is the deliverable for Phase 1 of the
project, which explored the overall feasibility of implementing a stormwater utility at the County.

Objectives of Feasibility Study
Raftelis received input from multiple County Departments, including the Department of Environmental Services,
the County Attorneys’ Office, the County Treasurer’s Office, and the Department of Real Estate Assessments
(DREA) to gather and assess the data necessary to execute the following study project scope:
1.
2.
3.
4.
5.

Complete programmatic and funding gap analyses;
Develop a financial model and rate scenarios for a County stormwater user fee;
Execute a stormwater user fee implementation and administration assessment;
Analyze stormwater user fee billing options; and
Recommend stepwise stormwater user fee implementation plan.

Study Outcomes and Recommendation
Based on the assessments, analyses, and modeling defined in the Phase 1 scope, Raftelis submits that a stormwater
user fee is feasible to implement in Arlington County. Several features of the user fee make it a preferable funding
source compared to the current tax, as more fully discussed in the body and appendices of this Report and
summarized below:
1. Infrastructure focus – The Program is a built-and-natural infrastructure program similar to water and
sewer. It should be treated like a utility with rates that are designed to meet specific revenue requirements
at the desired level of service. These rates would be reviewed and adopted on a regular basis to ensure
consistent and sufficient program funding at the agreed-upon level of service.
2. Demand-based fees – A stormwater user fee would be similar to the County’s water and sewer utilities:
fees would be charged based on the demand that each ratepayer (in this case, each property) places on the
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drainage system by generating stormwater runoff, as measured by the amount of impervious area on the
property. Customers will associate stormwater as a fee for service rather than a tax.
3. Fair distribution of burden – Building on previous points, a stormwater user fee represents a more fair and
equitable model compared to the current tax. Impervious area, on which the user fee would be based, is
more closely correlated to runoff (water quantity) and pollution (water quality) concerns – both managed
through elements of the Stormwater Program – than the value of a property.
4. Shifting customer impacts – Under the user fee, some properties pay more than they would under the
Sanitary Tax while others pay less. That is because under the user fee the distribution is more closely
aligned with the cost driver – impervious area. Under the current ad valorem tax rate structure, stormwater
costs are driven by the parcel’s tax value and land use characteristics. (Note that, in Arlington County,
there is only a weak correlation between residential property values and impervious area on those
properties.) Figure below (same as Figure 5 in the body of the report) shows the shift of the financial
burden between customer classes under the user fee in FY 2023 as compared to the projected FY 2023
Sanitary Tax bill. The two classes are: single family residential detached (SFR) and non-single family
residential detached (NSFR, that is, all other property types). The SFR burden is higher under the fee than
the tax, proportionate to its share of impervious area compared with its tax value. Because of the statemandated exclusion of Municipal Separate Storm Sewer (MS4) permitted parcels and their impervious
area, about 13% of impervious area units in the County are not billable, shifting the burden more towards
SFR. The MS4 exemption is discussed further in the Non-Residential Rate Structure section. The
discussion on Customer Impacts in the Rate Scenario Development section of the Report provides details
and shows geographic distribution of shifts of financial burden among parcels.

5. Inclusion of tax-exempt parcels – Tax-exempt properties would be charged a stormwater user fee
proportional to their impervious surfaces. This approach promotes fair distribution of the financial burden
for maintaining the drainage system and supports regulatory compliance, even among properties that are
not assessed real estate taxes. About 12% of impervious area units in the County are tax-exempt and are
not MS4-exempted by state law. Tax-exempt properties would bring in approximately $2 million in user
fee revenue (depending on the selected rate structure).
6. Bond capacity – Shifting the stormwater program from an ad valorem tax on real estate to a user fee would
strengthen the County’s intention to exclude bonds issued for the stormwater program from the County’s
General Fund (General Obligation) bonding capacity.
7. Public Awareness – Using the utility framework would help the County keep the public conversation
focused on the needs of the Program. During implementation, it would allow the County to engage in a
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public awareness and engagement campaign about increased stormwater funding needs that is independent
from tax-related discussions, which could be shaped by participants’ long-held beliefs about taxes in
general. Similarly, if the user fees need to be raised after initial implementation, that process would be
subject to a different, utility-specific justification, rather than the process for raising the tax rate.
8. Trend toward stormwater user fees in Virginia – The County would align with the industry trend of
funding stormwater program costs with a user fee. There is strong precedent for moving from a tax funding
method to a user fee funding method: in the Commonwealth, 19 of 21 VAMSA jurisdictions have already
created stormwater utilities and charge user fees based on property characteristics.
If the County decides to move forward with the stormwater utility, implementation would likely take 12 to 18
months. Given other projects currently underway at the Department, the County could begin billing a stormwater
user fee in FY 2023 or FY 2024.
If the stormwater utility is implemented, the County would incur one-time and ongoing costs associated with
utility implementation and administration. Some of the identified administrative costs, however, may be
reallocated to the Stormwater Program regardless of the selected funding mechanism. For further discussion, please
see the Stormwater Utility Implementation and Administration section of the Report.
If the utility is implemented in FY 2023, the annual stormwater user fee for a typical single-family detached
residential property would be $192.12 under the recommended rate structure. Comparatively, if the County
remained with the Sanitary Tax, the add-on tax rate would necessarily increase and the impact to the average
household (with an assessed value of $686,920)* would be $118/year, up from the FY 2021 impact of $89/year.
Fees for non-single family residential properties would be proportional to their impervious area. See the Rate
Scenario Development section of the Report for a more in-depth discussion.
*Note that the tax value associated with the average household cited above is lower than for the average single
family residential detached classified as SFR in this study ($940,101). The Sanitary Tax for that property is
estimated at $157/year for FY 2023.
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Introduction
Arlington County’s (County’s) Department of Environmental Services (Department) operates a diverse
Stormwater Program (Program) that manages operation and maintenance of the stormwater conveyance system,
flood control, and compliance with water quality related regulations. The Program is funded via a Sanitary District
Tax add-on (Sanitary Tax) to the base County real estate tax. The County is exploring the feasibility of
transitioning to a stormwater user fee funding model, as has been done by the majority of Virginia Municipal
Stormwater Association (VAMSA) members. This exploration includes an assessment of whether the challenges of
changing to a utility structure are surpassed by programmatic, operational, fiscal, and equity considerations,
including improvements to fairness, affordability, revenue sufficiency, and reliable planning and execution. Note
that, in the context of this study, the terms “fair” and “equitable” reflects the idea that each customer’s stormwater
fee is proportional to the demand that customer’s property places on the system based on property characteristics.
In March 2020, the County engaged Raftelis to assess the feasibility of establishing a stormwater user fee and to
examine the requirements, functionality, and costs to do so. Raftelis’ study included an evaluation of multiple rate
structure options and rate scenarios, a review of organizational structure requirements, and recommendations for a
path forward based on industry standards and best practices. This Report is the deliverable for Phase 1 of the
project, which explored the overall feasibility of implementing a stormwater utility at the County. Raftelis
produced an Interim Deliverable, which has been published on the County website and is included as Appendix A.
The Interim Deliverable focuses on benchmarking Arlington County’s stormwater funding approach against those
of peer communities. As noted in that Report and previously acknowledged by County leadership, 19 of 21
Virginia Municipal Stormwater Association (VAMSA) jurisdictions have already created stormwater utilities and
charge user fees based on property characteristics.
Throughout this study, Raftelis received input from multiple County Departments, including the Department of
Environmental Services, the County Attorneys’ Office, the County Treasurer’s Office, the Department of Real
Estate Assessments, and the County’s Geospatial Information System Bureau, to gather and assess the data
necessary to execute the following Study Project Scope:
1.
2.
3.
4.
5.

Complete a programmatic gap analysis
Develop a financial model and rate scenarios for a County stormwater user fee
Execute a stormwater user fee administration assessment
Analyze stormwater user fee billing options
Develop a stormwater user fee implementation plan

In addition to reviewing the County’s Stormwater Program and funding needs, this Report documents the
technical aspects of fee development and billing, and dives more deeply into the customer impacts associated with
moving to a stormwater user fee. The following sections address, in turn, rate structure, billing and customer
service options, user fee implementation and administration. Final recommendations are provided at the end.
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Programmatic Gap Analysis
This section of the Report describes aspects of the County’s Stormwater Program, including its scope,
organizational structure, and funding. It also provides an assessment of the gap between the current Program and
future Program needs as projected by Raftelis in consultation with County staff. Following the discussion of the
current Program and its needs, this section addresses the modeling outcomes of the Program financial plan. The
10-year study period covers Fiscal Year (FY) 2022 – 2032; if the County were to implement a stormwater user fee it
would likely occur early in that timeframe. The identified gaps in the future Stormwater Program, and how to meet
those needs through sufficient and sustainable funding, are discussed here.

Current Program
PROGRAM SCOPE

The County’s Stormwater Program is administered by the Office of Sustainability and Environmental
Management (OSEM) Bureau, which is part of the Department of Environmental Services (DES). Additionally,
DES is composed of Transportation and Development, Facilities and Engineering, and Operations divisions.
The County’s Stormwater Program encompasses Stormwater Infrastructure/Capacity Management, Infrastructure
Maintenance and Operations, Floodplain Administration, and Water Quality elements. All Program categories are
supported by both operating and capital budgets, with a near equal allocation of these components in the
Program’s early years (2008-2010) that has gradually shifted to the present-day (FY 2020) split of nearly 70% to
operating and the remainder to capital, as described in more detail in Program Funding section below. As of
FY 2021, the Stormwater Program is delivered by multi-departmental teams totaling 47 full-time employees
(FTEs).
The County’s Stormwater Capacity/Infrastructure system is composed of approximately 400 miles and tens of
thousands of assets (including pipes, culverts, inlets, outlets and other tertiary infrastructure). This segment of the
Program is managed and executed by design and construction engineers from the Office of Sustainability and
Environmental Management (OSEM) and Engineering Bureau of the County’s Department of Environmental
Services (DES). The main pipe system was dominantly created by the undergrounding and piping of 2/3 of the
County’s streams during the rigorous development of the County from 1930 to 1970. Overland relief regulation
was not established until 1978, and general stormwater regulation could not predict the impact of climate change
on an area already challenged by urbanization, poor soils, acute elevation changes, and insufficient secondary (or
tertiary) infrastructure. The County, independently and in partnership with the federal government, invested nearly
$100 million from 1970 to 1984 to mitigate flooding below Route 50 through the purchase of floodplains and
dominant conversion of those properties to parks and open space, and by the rechannelization of Four Mile Run to
provide significant overland relief. The Capacity/Infrastructure program currently projects a 10-year Capital
Improvement Plan (CIP) allocation of approximately $120 million to expand, hybridize, and upgrade the system to
mitigate extreme flooding that increasingly occurs under climate change dynamics. This section of the Program is
also responsible for site plan review for commercial and County construction and capital projects, as well as the
long-term resiliency planning for the system at large.
In addition, the Capacity/Infrastructure team is responsible for plan and site plan review of public and private
facilities and commercial (including multifamily) development plans, for structural and flood mitigation standards
and sufficiency.
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The Infrastructure Maintenance program (including Capital Maintenance) funds ongoing inspection, inventory,
repairs, rehabilitation, and replacement of the system, emergency response, and supports plan and site plan review.
The Floodplain Administration section of the Program manages the County’s FEMA-based programs for
Floodplain Insurance Rating Maps (FIRMS), the Community Rating System (CRS), and the Four Mile Run
Channel.
The Program’s Water Quality and Regulatory programs comprise a number of strategies and actions to comply at
the federal and state level with the Chesapeake Bay Preservation Act, and at the state and local level under the
Municipal Separate Storm Sewer System (MS4) Permit. The County has developed and executes a number of
actions, including education and outreach, local regulatory and ordinance review and enforcement, and
conservation/preservation sub-programs to meet its regulatory burden, which is based on a “maximum extent
practicable” standard. The Water Quality program is also responsible for stream assessment and restoration;
riparian buffer preservation; nutrient credit sub-programs; construction and illicit discharge monitoring and
enforcement; biological measurements and monitoring; and it also partners with other County agencies for a public
right-of-way green infrastructure program.
The Program also designs and executes programmatic policies, frameworks, and analytics, such as the current Risk
Assessment and Management Plan/Program (RAMP), which is underway and will inform and direct updates to
the Stormwater Master Plan through critical climate and resilience factors and considerations. Recently, the
Stormwater Program staff led the formation of a Stormwater Interdepartmental Working Group, which is
organized across four main subject matter committees. The committees are tasked with cross-departmental
development of policy, program, and engineering recommendations. The Stormwater Program will continue as the
lead for the Working Group and its committees, as well as execution and/or delivery of recommendations that
may be adopted by the County Board or approved by the County Manager. This functional category also includes
collaboration with other departments such as Transportation and Housing and Development on policy
development, projects, and joint programs.

PROGRAM IMPLEMENTATION STRUCTURE

The Stormwater Program runs in a matrixed manner, meaning it leverages and funds resources across DES and
other County departments, in addition to key programs managers and principals that report directly to the OSEM
bureau chief. Direct Reports include engineers, planners on the watershed, communications, pollution prevention,
and stormwater management facilities teams. Primary coordination and support are provided by planners on the
watershed outreach team, staff and support-service engineers from the DES Engineering Bureau and development
services within DES Transportation Bureau. Secondary coordination and support are provided by staff from
County GIS, and the County Department of Parks and Recreation. Pollution response, investigation, and
enforcement is supported by the County Fire Department; Public Health; DES Water, Sewer, and Streets Bureau;
and County Department of Community Planning, Housing, and Development (CPHD) Office of Neighborhood
Services/Code Enforcement. The Stormwater Program collaborates on capital project execution with the DES
Engineering Bureau; the Water, Sewer, and Streets Bureau; the Water Pollution Control Bureau; Transportation;
Facilities; and the CPHD Office of Neighborhood Conservation. In addition, the Stormwater Program is supported
through a portfolio of external service agreements with consultants, engineers, technicians, and modelers to
support the Program’s design, construction, climate mitigation and adaptation, and resiliency initiatives.
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PROGRAM FUNDING

Arlington County currently funds the Stormwater Program through a Sanitary Tax (at the rate of $0.013 per $100
of value) to the base real estate tax. This rate has remained flat since 2011. The Stormwater Program’s revenues in
FY 2020, derived from the Sanitary Tax revenue, fines, and fees, totaled roughly $11.4 million and are accounted
for in a separate special revenue fund dedicated to stormwater management. Revenues are used to fund operating
and maintenance (O&M) expenses, as well as execution of the CIP and multiple operational and capital regulatory
programs and projects. In FY 2020 (unaudited results), O&M expenses totaled $8.2 million (70% of total
expenses), while the CIP expenditures from revenue and previous fund balance were $3.8 million (30% of total
expenses). At the close of FY 2020, the 90-day required O&M reserve was $2.0M and the capital balance was
about $11.6 million, for a total fund balance of $13.6 million. The CIP budget covers capital projects for
Infrastructure/Capacity, Water Quality, and Capital Maintenance.

Operations & Maintenance
The County provided a detailed FY 2021 budget covering O&M activities for the Stormwater Program. The O&M
budget totaled nearly $10.0 million, with 57% of the budget covering personnel costs. As described above, the
Stormwater Program relies on staff from multiple bureaus and County departments to accomplish its goals.
Personnel costs for some staff are paid directly from the Sanitary Tax revenues, while other staff members
performing revenue-generating activities, like development site review and inspection, and have portions of their
time covered by fees collected from developers. Both tax revenues and developer fee revenues are accounted for in
the stormwater special revenue fund. The Stormwater Program budget is made up of three cost centers:
1. Environmental Planning Office (47211)
2. Water, Sewer, and Streets (47212)
3. Development Services (47213)
The stormwater budget also covers County street sweeping costs, and a portion of County-wide indirect and
overhead costs that are allocated from numerous internal service departments and programs, such as financial
management, human resources, purchasing, and information technology services.
Currently, the Stormwater Program is not allocated costs associated with office space rent and DES support
services. These services include a proportion of time for the DES Department Director, Chief Operating Officer,
DES Funds Manager and other budget and finance staff, communications staff, and technical support (excluding
GIS functions). In the future it is expected that the Stormwater Program would contribute their proportionate share
to these costs, currently estimated at approximately $322,000 per year. Non-personnel overhead costs that also may
be covered by the Program in the future are costs for office rent, estimated at an additional $138,000 per year.
The Stormwater Fund pays for the County’s tree distribution and new tree planting purchase and maintenance
contracts, in addition to site and facilities maintenance for stormwater facilities at all County sites. There are also
education and outreach programs, biological programs, and volunteer programs that are administered and
managed solely by the Stormwater Program, mainly in support of its regulatory portfolio for water quality.

Capital Improvement Projects
Owing to the changing economic climate due to COVID-19, the County completed a one-year CIP for FY 2021,
which included stormwater capital projects. While the County’s short-term CIP was only a one-year program, the
Stormwater Program staff projected its needs over the FY 2021 to FY 2030 period at over $189 million (see Table 1
below). The programs included are:
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1. Maintenance Capital – The County’s system assets typically have a useful life of roughly 125 years.
However, under the existing funding approach and level, these assets are on a 900- to 1,000-year
replacement cycle, which leaves the drainage system vulnerable. Proactive maintenance of drainage
infrastructure requires sufficient resources to support systematic rehabilitation and replacement efforts to
more closely align useful life and replacement cycles. The projected 10-year CIP, if fully implemented, will
allow for more frequent rehabilitation and replacement of these assets.
2. Infrastructure – The County needs to expand the stormwater system infrastructure and facilities to reduce
and mitigate flooding across the County, especially during increasingly severe rainstorms. For several
years, the region has experienced repetitive storms of high intensity, culminating in the historic storm on
July 8, 2019, which closed streets, damaged homes and buildings, generated a series of adverse economic
and environmental impacts, and posed public health and safety threats. Additional funding for the
Stormwater Program would enable continued progress on these planned watershed-scale and multi-phase
capital improvements.
3. Stream and Water Quality – More stringent regulatory requirements in the second permit cycle (projected
2020-2025) and third permit cycle of the MS4 permit require compliance projects, retrofits, and programs
to reach required milestone levels.
Estimated CIP costs are detailed in Table 1. Note that the total costs for each project are cumulative through
FY 2030. They include an escalation factor of 3% that is applied to annual project costs every two years starting in
FY 2023. There were a few cases where escalation was not applied in source documents provided by County staff
because long-term projects will be contracted out in the near term and the total cost will be fixed.

Table 1. Stormwater Capital Improvement Program

PRIORITY

PROJECT NAME

PHASES

TOTAL COST*

TIMING

Maintenance Capital
1

Stormwater Mains
Rehabilitation & Replacement

2

Four Mile Run Flood Control
Project Maintenance

3

Donaldson Run outfall /
channel repair - 24th Rd N

4

Construction

$18,180,000

FY 2021 - 2030

$3,080,000

FY 2021 - 2022

Construction

$1,000,000

FY 2021 - 2022

Downstream Dumbarton St
Culvert

Design/
Construction

$4,350,000

FY 2022 - 2023

5

Upstream Dumbarton St
Culvert

Design/
Construction

$2,350,000

FY 2022 - 2023

6

Frames & Covers

Construction

$2,055,000

FY 2022 - 2023

7

Manhole & Catch Basin
Rehabilitation

Construction

$555,000

FY 2021 - 2030

8

Risk & Condition Assessments,
RAMP

Planning

$660,000

FY 2021 - 2022

Construction
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PRIORITY

PROJECT NAME

PHASES

TOTAL COST*

TIMING

9

Sidewalk Underdrains

Construction

$555,000

FY 2021 - 2030

10

Outfall Repairs

Construction

$600,000

FY 2021 - 2023

11

Upgrade Terra Cotta (TC) /
Corrugated Metal Pipe (CMP)
to Reinforced Concrete Pipe
(RCP) & relining

Construction

$1,755,000

FY 2022 - 2030

System Expansion / Capacity Infrastructure
1

Spout Run Watershed Capacity
Improvements

Land Acq/Design/
Construction

$29,920,000

FY 2021 - 2025

2

Torreyson Run Watershed
Capacity Improvements

Land Acq/Design/
Construction

$14,420,000

FY 2021 - 2030

3

Reed School (with APS)

Design/
Construction

$1,280,000

FY 2021 - 2022

Lubber Run Watershed
Capacity Improvements
Flood Risk Reduction
Programs & Capacity
Improvements

Land Acq/Design/
Construction

$15,220,000

FY 2021 - 2030

Construction

$9,940,000

FY 2021 - 2030

5

Land Acquisition

Land Acquisition

$26,200,000

FY 2021 - 2030

6

Miscellaneous Expansion /
Capacity Projects

Construction

$2,215,000

FY 2021 - 2020

7

Lee Hwy Culvert @ N.
Sycamore St.

Land Acq/Design/
Construction

$7,100,000

FY 2021 - 2026

8

33rd St. N. to Williamsburg

Land Acq/Design/
Construction

$4,250,000

FY 2021 - 2025

9

Williamsburg @ N.
Underwood

Land Acq/Design/
Construction

$3,000,000

FY 2021 - 2023

10

N. Thomas St

Design/
Construction

$2,195,000

FY 2023 - 2025

11

Stohmans Run

Construction

$500,000

FY 2021

Ballston Garage

Design

$100,000

FY 2021

Flood Risk Reduction,
including Lower Long Branch
and others

Construction

$4,420,000

FY 2027 - 2030

4
5

12

Stream & Water Quality
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PRIORITY

PROJECT NAME

1

Water Quality Credits purchase
(MS4 permit)

Construction

$1,906,000

FY 2021 - 2022

2

Ballston Pond Watershed
Retrofit

Construction

$4,340,000

FY 2021 - 2023

3

Donaldson Run Tributary B
Stream Restoration

Construction

$2,460,000

FY 2021

4

Sparrow Pond Watershed
Retrofit

Construction

$2,730,000

FY 2021 - 2024

5

Gulf Branch Stream
Restoration

Design/
Construction

$5,400,000

FY 2021 - 2025

6

Stream Restoration &
Maintenance Program

Construction

$10,505,000

FY 2021 - 2032

7

Watershed Retrofit Program

Construction

$5,260,000

FY 2021 - 2030

Pershing & Oakland
Bioretention

Construction

$120,000

FY 2021

11th St N (Evergreen)
Bioretention

Construction

$185,000

FY 2021 - 2022

Walter Reed Drive Watershed
Retrofits

Construction

$100,000

FY 2021 - 2021

$188,906,000

FY 2021 - 2030

8

TOTAL COST

PHASES

TOTAL COST*

TIMING

*Cost estimates are escalated by inflationary factor of 3% every 2 years starting in FY 2023, except where specified in source
documents.

Financial Gaps Analysis
Raftelis performed a desktop review of the Stormwater Program, beginning with an analysis of the Program’s first
decade of property tax-generated funding. Raftelis then compared present and probable near-term O&M costs to
funding; and generally identified projected funding gaps. After discussion with the County staff, Raftelis found that
the increased funding and stability provided by the Sanitary Tax in 2008 allowed the Program to meet the rigorous
operational needs, including regulatory compliance gaps, over roughly over the first decade of the Program. The
sufficiency of the funding ratio began to reverse in or about 2017, and that inverse calculus of funding-to-needs has
increased and progressed.
Considering the useful life and replacement cycles of the County’s critical infrastructure, the program’s capital
needs are underfunded. The proposed 10-year Capital Improvement Program proposal (FY 2021-2030) reflects the
ideal capital program to manage infrastructure, water quality, and system capital maintenance needs. Under the
current property tax rate, revenues will not adequately fund the CIP; an increase to the current Sanitary Tax rate
would be required.
Options to fund needed capital improvements for capacity infrastructure stormwater projects, capital maintenance,
and the MS4 permit compliance projects and programs include multiple, successive tax rate increases, a
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stormwater user fee and/or debt financing through loans or General Obligation (GO) bonds. The County Board
approved a bond referendum for the November 2020 election. If the referendum passes, funding will be available
for capital improvements, but there would be additional fiscal obligations to service the debt, which will require
either multiple tax increases or establishment of an adequate stormwater user fee.

Financial Modeling of Program Costs
Raftelis developed a financial model for the Arlington County stormwater program. The model’s functionality
includes a financial forecast including O&M and debt, cash flow modeling, revenue projection, rate structure
alternatives, rate calculations, and customer impacts. This section describes the financial forecasting results based
on our modeling.

OPERATIONS & MAINTENANCE

Raftelis has incorporated FY 2020 results (unaudited) and projected FY 2021 stormwater O&M expenses into
the financial plan model and inflated the FY 2021 costs annually over the 10-year study period using the
following escalation factors beginning in FY 2022:
•
•
•
•

3.25% applicable to personnel costs
3.00% applicable to Inter-Departmental Charges
2.50% applicable to contracted services and consultants
0.00% applicable to the remaining non-personnel costs

The FY 2020 stormwater O&M expenses were $8.2 million while FY 2021 stormwater O&M expenses of
$10.0 million are projected in the model to $10.2 million in 2022 and are increased to $13.7 million by 2032.
Some of the increases in O&M costs are due to personnel and non-personnel projected costs associated with
the implementation (starting in FY 2022) and ongoing administration (starting in FY 2023) of the stormwater
user fee. The model does not account for any operational service level enhancements, which if not offset with
fee increases in the future, could impact the utility rate.
As mentioned in the introduction to this section, the model assumes that the stormwater utility would be
implemented in FY 2023, even though actual implementation may be moved out based on the County’s
priorities. One time and on-going costs form a portion of O&M costs, and while they are discussed further in
later sections of the Report, they are summarized here for completeness:
•

•
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The implementation costs as modeled in FY 2022 and FY 2023, range from $315,000 to $460,000. These
costs comprise:
o Updates to impervious area GIS layer
o Billing system integration
o Temporary staff to augment Contact Center
o Customer service tools & software
o Customer outreach
For purposes of this Report, total utility administration costs are estimated at $705,000 - $780,000 for
FY 2023 when the utility is projected to be implemented. These estimates are escalated annually through
FY 2032, the end of the study period. Annual costs vary between $15,000 - $90,000 based on the selected
billing approach. Non-variable annual costs for additional recommended personnel are estimated at
approximately $230,000 starting in FY 2023. For more detailed discussion of implementation costs, please
see the Stormwater Utility Implementation and Administration section of this Report.

ARLINGTON COUNTY

•

As described in the Gap Analysis section, previously, some costs accounted for under utility administration
include costs that are not currently being covered by the Sanitary Tax revenue but are planned to be added
in the future. The contribution to overhead costs would be comparable to the approach used for the water
and sewer utilities. For more detailed discussion of utility administration costs, please see the Stormwater
Utility Implementation and Administration section of this Report.

CAPITAL IMPROVEMENT PLAN (CIP) PROJECTS

County staff provided Raftelis with a detailed capital project list through FY 2030 that included an annual cost
breakdown for each project. Most costs were escalated by 3% every two years starting in FY 2023. However, CIP
costs needed to be anticipated through FY 2032 for the 10-year study period following expected utility
implementation in FY 2023. For modeling purposes, FY 2030 CIP costs were applied in FY 2031 and FY 2032
and inflated as described above. The total cost of CIP projects for FY 2021 – FY 2030 is nearly $189 million, as
shown in Table 1. Additional projected CIP costs for FY 2031 and FY 2032 total to approximately $21 million.
There were no additional costs identified by County staff associated with different levels of service for capital
improvement, as discussed in Financial Gaps section.
The financial model assumes that capital projects will be financed through a combination of bonds and utility user
fee funding. Bonds issued prior to utility implementation (FY 2021 and FY 2022) would likely be General
Obligation (GO) bonds. However, shifting the stormwater program from an ad valorem tax on real estate to a user
fee would strengthen the County’s intention to exclude bonds issued for the stormwater program from the County’s
General Fund (GO) bonding capacity.
In the proposed CIP, debt-funded projects include those already earmarked to be financed following the proposed
FY 2021 bond referendum ($50.84 million) and future projects in System Expansion / Capacity Infrastructure and
Stream and Water Quality categories. Bonds are expected to be issued annually in the study period, and their
predicted initial values would range from approximately $7.5 million (FY 2021) to $27.2 million (FY 2024).
Remaining capital projects that are not slated to be debt-funded, primarily those in the Maintenance Capital
category, would be financed through user fee revenue (pay-as-you-go approach), for a total annual sum ranging
from $2.9 million (FY 2024) to approximately $7.0 million in (FY 2021). Figure 1 below shows the proportion of
total CIP spending on an annual basis that is expected to be debt-funded and user fee-funded.
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Figure 1. Stormwater Capital Financing Plan
The model assumes that each bond issuance is completed using the following parameters:
•
•
•
•

Insurance: 0%
Issuance cost: 1%
Interest: 4%
Term: 25 years

Forecasted debt service amounts range between approximately $486,000 in FY 2022 and $10.2 million in FY 2032.
These costs are projected to be funded by user fee revenues starting in FY 2023 if the utility is implemented. If the
utility is not implemented or not implemented in that timeframe, then Sanitary Tax rate increases would be
necessary to generate the funding required to satisfy the debt service payments.

Future Scenarios
Figure 2 below shows the expected revenue requirement in the study period compared to revenues from both
current funding sources and to the adjusted revenue proposed in the model. The model predicts that, by the end of
the study period in FY 2032, the Program’s revenue requirements – excluding debt-funded capital projects – would
be approximately $27.4 million to cover operation, maintenance, user fee funded capital, and debt service needs
(orange line). These revenue requirements will be covered primarily by user fee revenue (projected $26.0 million in
FY 2032) and supplemented by fines and fees (projected $1.4 million in FY 2032). For comparison, the projected
revenues at projected FY 2023 tax rate under the current Sanitary Tax rate are shown (blue line) in the figure to
illustrate the change in revenue requirements needed over time.
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Figure 2. Stormwater Operating Financial Plan
To meet program needs, the current tax rate would have to approximately double by FY 2032 if FY 2021 and
subsequent bond referenda pass and capital projects that are projected to be debt-funded are indeed funded as such.
Taking this approach would increase the financial burden proportionally to property values for all taxpayers.
However, that does not make this approach the most equitable since the tax value of a property does not correlate
with the property’s contribution of stormwater runoff.
The alternative would be to implement a stormwater user fee based on parcel impervious area. This approach
would redistribute the financial burden proportionally to the burden that each property places on the County’s
stormwater system by generating runoff from its impervious surfaces. The Stormwater Program is an infrastructure
program similar to water and sewer. It should be treated like a utility with rates that are designed and proposed to
meet specific revenue requirements at the desired level of service, as well as charging user fees based on the
utilization of the system. These rates would be reviewed and adopted on a regular basis to ensure consistent and
sufficient program funding at the agreed-upon level of service.
If the County were to decide to not pursue additional revenue sources, either by implementing a stormwater user
fee or by raising the Sanitary Tax rate, the current FY 2021 – FY 2030 CIP would not be implemented as planned.
Should the Sanitary Tax stay at its current rate of $0.013 / $100 of real estate value, the stormwater fund balance
would experience a ($3.3 million) shortfall in FY 2023 based on County’s projections. Between FY 2024 and FY
2030, this annual shortfall would range from ($4.4 million) to ($10.8 million). The stormwater special revenue fund
would not be able to meet its 90-day operating reserve requirement starting in FY 2023. Moreover, the fund may
need to be supported by transfers from the General Fund for rate-funded CIP projects to be completed. It is
unlikely that revenue from the tax add-on at its current level would be able to support or even contribute to the debt
service on the debt-funded CIP projects. This approach would force the stormwater CIP to compete with other
County capital projects for funds and would most likely result in the majority of the planned capital projects being
deferred.
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Summary & Recommendation
The County’s Stormwater Program is a mature program that manages both capital projects and operations and
maintenance related to the County’s stormwater conveyance and regulatory compliance. However, capital
maintenance, infrastructure capacity, and water quality needs are driving the FY 2021 – FY 2030 capital
improvement plan and placing substantial funding pressure on the program. Modeling efforts by both County staff
and Raftelis project that, to meet this need, the current tax add-on rate would have to approximately double by
FY 2032 if FY 2021 and subsequent bond referenda pass and debt financing is secured to cover a substantial part of
the CIP. Alternatively to the tax, the County could choose to implement a stormwater utility with the associated
stormwater user fee to distribute the financial burden in a more equitable manner where parcels that generate the
most runoff would be charged highest fees, as discussed in the Interim Deliverable. After completing the financial
plan and rate model, Raftelis confirms the previous recommendation for the County to implement the stormwater
user fee. The details supporting this recommendation will be covered in the remainder of this Report.
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Rate Scenario Development
Raftelis reviewed the County’s existing geographic data regarding parcel boundaries and impervious cover, and
calculated the County’s equivalent residential unit, or ERU, which represents the typical amount of impervious
surface area on a single family residential detached (SFR) property. Using updated County data, Raftelis then
determined three possible stormwater rate structure models for the County to consider. In this section, Raftelis
compares the three possible rate structures with the current funding model and discusses the benefits and
drawbacks of each option. Additionally, Raftelis examines the customer impact each rate structure option has on
residential, commercial, and other customer groups such as non-profits and government entities.
Raftelis staff have authored industry’s leading guidebooks regarding utility financial issues and rate setting,
including Water and Wastewater Finance and Pricing: The Changing Landscape (2014), with a chapter focused on
stormwater funding. Additionally, the Black and Veatch consulting group publishes an annual Stormwater Utility
Survey that highlights key industry priorities and investment drivers, stormwater rate structure, billing, and credits
program practices, and the average residential stormwater user fees. These two resources outline stormwater
industry best practices related to utility management and funding, some of which are discussed in this section.

Units of Service Determination
Raftelis determined the units of service, that is, the increments for apportioning the cost of service to customers, for
a number of possible rate structures to be analyzed in this project. The units of service included impervious area,
gross area, and whole parcel units. This section describes the units of service determination processes.

IMPERVIOUS AREA

Impervious area (IA) is the area of land covered by a hard surface through which rainwater cannot permeate, such
as building rooftops, driveways, and parking lots. The amount of impervious area on a parcel is most directly
related to the quantity of stormwater to be handled by a stormwater system and is most often used as the basis of
stormwater fees around the country. For bare soil and vegetated ground cover, some water will infiltrate into the
ground—even during heavy rain—rather than run across the surface. Because impervious surfaces do not allow
rainwater to penetrate the ground, impervious surfaces cause the peak discharge and the total volume of runoff
from a parcel of land to be higher than they would be from pervious surfaces. Impervious area data, compared to
other data such as slope and soil type that might provide a more nuanced measure of stormwater demand, is
relatively easy to determine and inexpensive to maintain.
Additionally, stormwater runoff tends to gather nutrients and other potential pollutants regardless of how the land
is managed. Because virtually none of this runoff (and the pollutants it carries) soaks into the ground on impervious
surfaces, runoff from impervious areas carries a greater volume of harmful materials toward receiving waterbodies
than runoff from pervious areas.
A stormwater user fee based on impervious area would function similarly to the County’s water and sewer utilities:
fees would be charged based on the demand that each ratepayer (in this case, each property) places on the drainage
system by generating stormwater runoff, as measured by the amount of impervious area on the property.

DEFINITION OF SINGLE-FAMILY RESIDENTIAL DETATCHED CUSTOMER CLASS

Residential stormwater rate structures can vary widely from utility to utility. Single-family detached residential
(SFR) properties typically represent the largest segment of customers for a stormwater utility by number of parcels,
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though not necessarily by gross or impervious area. There are several alternatives available for designing the SFR
component of the rate structure, as outlined in the Residential Rate Structures section below.
Raftelis analyzed the County’s real estate tax assessment data to identify parcels that should be considered as SFR
properties for calculation of the stormwater user fee. As discussed further below, SFR properties often have a
simplified rate structure applied to them, and a broader definition of SFR helps to control ongoing requirements for
billing data maintenance and to limit customer inquiries. Because these properties are treated similarly, however, it
is proper to ensure that only properties with substantially similar development characteristics are included in this
group. As such, the definition of SFR may not necessarily match DREA’s broader classification of properties as
residential, single family, or single-family detached housing. To establish the stormwater user fee definition of SFR,
we looked at parcels in each of the County’s Property Class Codes in GIS and determined whether that code
represents single family detached housing with fairly similar characteristics, and thus whether or not it would be
appropriate to apply a simplified rate to these properties. We also evaluated the degree of homogeneity within each
Property Class Code to determine whether all properties within that code could reasonably be treated the same
way.
Raftelis determined that the 511 – Single Family Detached property class reliably designates single family homes
within the County. Raftelis analyzed other property classes to determine if any could be included in the definition
of SFR properties when billing for stormwater. To do this, we used residential parcels in the County’s existing
impervious layer to calculate basic statistics about different property classes to determine how similar other classes
were to 511. This information can be found in Table 2 below. Statistics on parcel sizes are provided in square feet
(SF).
Table 2. Impervious Area Statistics for Possible SFR Property Classes

Statistic

511

515

518

519

510

512

514

541

Single
Family
Detached

Duplex

SFD/Comm
Zone no site
plan

SFD/Comm
Zone site
plan

Residential Vacant (SFD
& Townhouse)

Townhouse
(fee simple
own)

Side by
Side

Affordable
Dwelling
Unit

SFR

NSFR

Median
(SF)

2,161

2,234

2,335

1,039

309

875

996

971

Mean (SF)

2,371

2,522

2,597

1,607

892

1,006

1,082

1,059

Min (SF)

2

469

957

823

0

16

328

530

Max
(SF)

33,805

41,170

5,940

2,848

39,970

50,293

4,885

2,049

Count of
Parcels

27,551

260

8

4

748

3,716

1,987

70

Total
Parcels

27,823

6,521

These statistics show impervious area values for properties categorized as 515 – Duplex, 518 – SFD/Comm Zone
no site plan, and 519 – SFD/Comm Zone site plan were relatively close to the median and mean values of per
parcel impervious area on 511 - Single Family Detached (SFD) homes in the County. Because of this, Raftelis
chose to include these properties in the definition of SFR for stormwater user fee analysis. All other property
classes are designated as non-single family residential (NSFR) at this time including commercial, multi-family
residential, and non-profit.
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When analyzing all parcel classes provided in the County assessor’s data, 72% of the parcels fall into the definition
of SFR, as described by parcel classes in Table 2, and the remaining 28% fall into NSFR. There are approximately
84,000 total ERUs in the County with a residential/non-residential split of ERUs of 34% / 66% before County
MS4 exemptions, as described in the Rate Structure Analysis section below.
This SFR analysis defined the population from which a sample would be drawn to determine the unit of charge:
the equivalent residential unit, or ERU, as described below.

EQUIVALENT RESIDENTIAL UNIT

An equivalent residential unit (ERU) is a unit of measures that it tailored to a community. Following industry best
practice, it is determined as the median size of impervious area on single-family residential detached parcels within
the utility’s service area or a sample of those parcels that represents the entire SFR parcel class. Once the definition
of SFR properties was determined, as described above, Raftelis was able to calculate the ERU using impervious
cover data on single-family residential detached properties in the County.
To calculate the ERU, Raftelis used a random sample generator to select 400 properties falling within the SFR
definition, and the impervious area was updated on all 400 according to the latest available imagery (2017). Four
hundred properties were used because this represents a statistically significant sample size for a population of
customers the size of the County. The sample was geographically dispersed within the County so that a variety of
housing ages and types were represented in the sample. As mentioned previously, the County provided the existing
impervious area layer to Raftelis. This layer was not originally developed for the purpose of stormwater billing and
thus had some consistent gaps in impervious capture. Features that were often missing from the impervious layer
on SFR properties were walkways, decks and patios, small outbuildings, and pool collars. There was little to no
over capture of impervious area on single-family detached properties. Once the impervious area on each sampled
property was updated, Raftelis determined the median value of total impervious areas as 2,373.5 SF. This was
rounded to 2,400 SF to establish a simple and understandable ERU for Arlington County. Figure 3 shows the
distribution of impervious areas on sample residential properties in the County. Data in the figure are distributed
normally.

Distribution of Impervious Surface Area on Sample
Residential Properties
60
50

Median: 2,373.54 SF
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0
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3,500
3,750
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4,500
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Count

40
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Figure 3. Sample SFR Impervious Area Distribution.
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Rate Structure Analysis
Raftelis analyzed three residential rate structure alternatives and additional rate structure components including:
1. Simplified residential rate structures:
o Flat rate structure.
o Tiered rate structure.
o Tiered rate structure, with a cap on the impervious area above which residential fees are calculated
the same way as for NSFR parcels (referred to as Tiered with Cap).
2. Non-residential rate structure.
3. Use of either an ERU or a standard billing unit. Under the standard billing unit option, all properties were
charged per 1,000 SF on impervious area regardless of their customer class.
4. Use of a parcel fee as an additional rate component under each of the options above.
A gross area charge was screened as an option but because it did not fit well with the County’s characteristics and
goals, it was not analyzed further.
The options discussed above are also compared to the tax funding approach in this section.

RESIDENTIAL RATE STRUCTURES

The residential rate structures analyzed are described below, along with some of their advantages and
disadvantages of each.
1. Flat residential rate – All SFR customers are charged the same unit fee, whether that is the fee per ERU or
based on a standard billing unit (such as 1,000 SF). This approach to residential billing is the easiest to
implement, explain to ratepayers, and maintain data for billing. However, it is potentially less fair than
other approaches as all residential properties are treated the same way despite differences that do exist
within that group.
o Raftelis modeled this scenario as 1 ERU per SFR parcel. We refer to it as Flat residential rate
structure throughout this report.
2. Tiered residential rate – SFR customer class is segmented into several sub-classes representing different
ranges of IA. Usually, tiered rate structures have between 2 and 6 tiers. Each single-family residential
detached customer is assigned to a tier. All customers in the same tier are billed the same proportion of the
unit fee. This approach can more fairly distribute the financial burden for stormwater runoff among
different types of residential properties. However, it increases the data maintenance requirement for utility
administration. Each SFR property needs to be assigned to its proper tier and updated as developments
change. Tier appeals and adjustments will occur for a small number of customers based on customer
inquiries. In Raftelis’ experience, these inquiries represent less than 1% of SFR properties.
o Raftelis modeled a three-tier rate structure scenario with Tier 1 SFR properties charged for 0.6
ERUs, Tier 2 SFR properties charged for 1 ERU, and Tier 3 SFR properties as 1.75 ERUs. We
refer to it as Tiered rate structure throughout this report.
3. Tiered with Cap residential rate – Customer class is segmented into several sub-classes defined by the
amount of IA. Most SFR parcels are placed into one of three tiers, but those with the highest amounts of
impervious area are treated like NSFR parcels. This yields the ease of administration like a fully tiered
system but also increases equity by charging large residential customers more appropriately for the amount
of impervious area they have. This option works particularly well for municipalities with a residential
population that contains many properties where the total impervious area on each is significantly higher
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than the median, or communities in which a tiered rate does not yield the degree of differentiation within
the rate class desired to meet equity objectives.
o We modeled a three-tier rate structure with cap with Tier 1 SFR properties charged for 0.6 ERUs,
Tier 2 SFR properties charged for 1 ERU, Tier 3 SFR properties as 1.70 ERUs, and SFR above the
cap calculated the same way as NSFR parcels, per ERU. We refer to it as Tiered with Cap rate
structure throughout this report.
Table 3. Rate Structures for Residential Properties
Flat Rate
Flat Fee

All SFR
parcels

Tiered

Tiered with Cap

-

-

1 ERU

Tier 1

-

≤ 1,600 SF

0.6 ERUs

≤ 1,600 SF

0.6 ERUs

Tier 2

-

>1,600 –
3,600 SF

1 ERU

>1,600 –
3,600 SF

1 ERU

Tier 3

-

>3,600 SF

1.75 ERUs

>3,600 –
4,800* SF

1.70 ERUs

Cap

-

>4800* SF

Per ERU

*Cap value can vary per discussion below.

Table 3 shows the differences in the residential rate structures used in this study. The Tiered rate structure are
designed so Tier 1 is approximately 20% of SFR properties and Tier 3 would each have approximately 10% of the
SFR properties. Approximately 70% of SFR properties fall in Tier 2.
The Tiered with Cap scenario is similar except for parcels that meet a predetermined threshold. The fee for
properties over the cap would be calculated based on the number of ERUs on the property, similarly to how NSFR
properties would be charged. This would allow the County to bill more accurately for outlier residential customers
in the County that contain large amounts of impervious area. In the table above, 4,800 SF was used as the
threshold, but a lower threshold could also be used. See Table 9 for summary statistics on cap values alternative to
4,800 SF and Appendix C for maps showing the distribution of parcels that would be over the cap value of 3,500,
4,000, 4,500, 4,800, and 5,000 SF. Properties above the selected cap value of 4,800 SF represent approximately 3%
of the total SFR parcels.
For comparison, residential rate structures for peer benchmarked jurisdictions are provided in the Interim
Deliverable, which is included in Appendix A.

NON-RESIDENTIAL RATE STRUCTURE

As is typical in communities across the County, there is a wide variety in NSFR parcel characteristics – from lots
with small impervious features to large institutional properties. For this reason, it is not reasonable to imagine a
simplified rate structure for this disparate group. Rather, NSFR parcels in the County could be charged based on
the number of ERUs of impervious area on the property, which is typical of rate structures used by peer
jurisdictions and is considered an industry best practice. Since the basis for the fee is the number of units of
impervious area, this approach yields equitable cost recovery for NSFR parcels of various impervious area
amounts. Under this approach, there would be approximately 84,000 total ERU billing units across the service
area, with about 66% of those ERUs associated with NSFR properties.
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Virginia has legislation that requires a full waiver of stormwater user fees for local, state, federal, and public
properties covered under their own MS4 permit. In this phase of work, Raftelis identified potential MS4 properties
that would be exempt under a stormwater user fee. The County provided Raftelis with a list of properties across the
state that have MS4 permits. A spatial join was performed to connect the County’s parcel layer to the tabular real
estate assessment data that contains customer and address data. We identified potential MS4 parcels based on
customer and address values as they corresponded to the permit list. Before billing commences, the County will
need to determine exact MS4 parcels in a future phase of work, including verification of which properties are
covered by the County’s MS4 permit. We have estimated there are approximately 700 total MS4 parcels in the
County, representing approximately 11,000 ERUs. After excluding these, the County would have approximately
73,000 ERU billing units in the service area, with about 61% of those ERUs associated with NSFR properties.
Table 4 below breaks down total ERUs into those billable and not billable for the user fee.
Table 4. Billable and Non-Billable ERUs in Arlington County
All
ERUs

NonBillable

Billable

MS4
ERUs

ERUs on taxexempt parcels
(non-MS4)

Other
ERUs

Total Billable ERUs

SFR

28,568

16

0

28,642

28,642

NSFR

55,375

10,997

10,193

34,185

44,378

Total

84,033

11,013

10,193

62,827

73,020

Percent of
Total ERUs

100%

13%

12%

75%

87%

BILLING UNITS

Raftelis modeled rate structure options described above using the ERU billing unit and a standard billing unit of
1,000 SF of impervious area. As discussed in Equivalent Residential Unit section above, the ERU is the median
amount of impervious area on a residential property as estimated from a representative sample of 400 residential
properties in the County. It is equal to 2,400 SF of impervious area. The advantages of the ERU concept is that it
establishes an equivalency between all residential customers and doesn’t require ongoing data maintenance for the
County nearly 28,000 residential parcels. It will require some initial education for customers to become familiar
with the concept but should facilitate communication after initial implementation. Its disadvantage is that, if
applied as a flat fee, it doesn’t recognize the variability among SFR properties. Because of this limitation, many
communities opt for using a tiered residential rate structure when using the ERU as a billing unit. NSFR properties
are charged for the number of ERU in proportion to their IA, as discussed above.
Alternatively, the County may choose to use a standard billing unit, such as 1,000 SF of IA. This billing unit would
be applied uniformly to both SFR and NSFR customer classes in proportion to each parcel’s IA. The advantage of
this approach is that it is easy to communicate to customers. Moreover, it is fair as it scales each customer’s fee in
direct proportion to IA on the property. The disadvantage is that it is more granular and may lead to a higher
number on detailed billing inquiries from residential customers compared with the ERU approach. Additionally, it
will require data maintenance for the County’s nearly 28,000 residential parcels to ensure ongoing billing accuracy.
Raftelis estimates that the County has approximately 204,000 standard billing units of 1,000 SF of IA on all parcels
compared with approximately 178,000 standard billing units of 1,000 SF of IA on non-MS4 parcels.
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Regardless of the selected units, Raftelis recommends for fractions of ERU or standard billing units to be rounded
up to the whole billing unit to ensure ease of communication with customers and eliminate an implied sense of
precision that partial billing units for an unmetered service may imply.

PARCEL FEE

Some costs associated with the administration of the stormwater utility have less to do with specific characteristics
of the land than they do a public service to which each property owner (or account holder) has equal access. Billing
and collections, data management and updating, programming, and customer support may fall within this
category, as well as contribution toward the cost of some MS4 program requirements. These costs can be
distributed evenly to each parcel by being allocable to a parcel fee.
The parcel fee can be applied to all parcels in the service area or only to billable parcels that meet the minimum
impervious area requirement. In some communities, it is important to stakeholders that every land parcel pays
some amount toward defraying stormwater costs. Even undeveloped parcels (in the County there are an estimated
750) place some demand upon the stormwater system. In other communities, the parcel fee is only applied to
billable parcels that meet the minimum impervious area requirements (assumed as 300 SF of IA in this study,
which brings the number of totally undeveloped and partially developed parcels in the County to approximately
1,150). The decision on which parcels should be charged the parcel fee should be based on costs that are allocated
to the parcel fee and whether vacant and partially developed lots contribute to these costs. The County can make
this decision in the next phase of this project should it be decided to move forward with the stormwater utility. For
the purposes of this report, Raftelis assumed that the County may choose to apply the parcel fee only to parcels that
are billable based on impervious area.
The main administrative disadvantage of the parcel fee component is that – if billed through the County’s utility
billing system – it may require the County to set up and maintain approximately 1,150 more stormwater-only
accounts should the County decide to apply the parcel fee to all parcels and not just parcels billable based on
impervious area. This disadvantage is eliminated if the parcel fee is applied only to billable parcels.
Incorporating the Parcel Fee into the rate structure provides the County with two alternative scenarios: User Fee
Only and User Fee & Parcel Fee, further discussed in Results part of this section. Under User Fee Only scenario,
100% of program costs are allocated to the user fee based on impervious area; under User Fee & Parcel Fee
scenario, approximately 97% of program costs are allocated to the user fee based on impervious area and the
remaining 3% are recovered through the parcel fee. This approach was employed in the feasibility study for
estimation purposes based on Raftelis’ experience reviewing and allocating other communities’ program costs. If
the County decides to go ahead with the parcel fee, Raftelis will work with County staff to allocate program costs
between IA and parcel components of the fee, as described above.

GROSS AREA RATE STRUCTURE

Some utilities include entire parcel land area, or gross area, as a component or basis of the stormwater user fee.
This allows a utility to capture costs that are not solely related to impervious area runoff and it can be appropriate
where there are large swaths of undeveloped (pervious) land alongside development, or pollutants of concern are
related to pervious lands management. Compared with impervious area, undeveloped land contributes significantly
less to the volume of runoff to be managed. However, pervious land still contributes pesticides, fertilizers, leaves,
and other undesirable materials to the runoff that does occur.
In the County, barring a few large properties, there is little variability in gross area of parcels, so adding this
component wouldn’t substantially change the allocation of the fee for most properties. Those large properties
typically have significant amounts of impervious area as well, so would bear a larger burden even without a gross
area component. Overall, this option did not fit the County well and was not analyzed further.
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TAX FUNDING APPROACH

As the alternative to a user fee funding approach, the rate structures considerations for which are discussed above,
Arlington County may continue funding the Stormwater Program through the current Sanitary Tax revenue.
Theprimary advantage to maintaining the status quo funding approach is the administrative simplicity. Billing and
accounting practices are well established, and taxpayers are accustomed to seeing the charge on their real estate tax
bills.
As discussed in the Interim Deliverable, a property’s tax value does not relate directly to stormwater demand
because the assessed value of a tax parcel does not correspond to how much stormwater runoff it generates.
Stormwater runoff from impervious area places demand on existing infrastructure, creates a need for system
upgrades, and degrades water quality. These demands reflect most of the cost drivers for the Stormwater Program.
While there are cases where small impervious area and small property value are correlated, there are also cases
where there is no clear relationship between property value, which is the basis of a real estate tax, and demand
placed on the stormwater system. In the County, there is not a strong relationship between assessed property values
of SFR parcels and the amount of impervious area on them (R2 = 0.34). Compared with the tax funding approach,
impervious area is more closely correlated to runoff and flooding (water quantity) and pollution (water quality)
concerns – both managed through elements of the Stormwater Program – than the value of a property. A
stormwater user fee based on impervious area is a fairer representation of demand on the stormwater system
compared to the current tax.
In addition, under a tax funding approach, tax-exempt properties do not pay toward the costs of the Stormwater
Program. Approximately 2% of the County’s parcels (by parcel count, not total area or value) are tax-exempt, e.g.
churches (limited to Christian denominations), government, private and public schools, and non-profits, excluding
rights-of-way. Currently, however, these tax-exempt properties are contributing to runoff but not contributing to
the tax revenues that pay for needed maintenance and improvements now and in the future. This increases the
financial burden on other properties.
In contrast, under a stormwater user fee approach, tax-exempt properties would be charged a stormwater user fee
proportional to their impervious surfaces. In this way, the user fee approach promotes a fairer distribution of the
financial burden for maintaining the drainage system and supports regulatory compliance, even among properties
that are not assessed real estate taxes. Note that under the user fee model, some properties are required to be
exempted under state law – those that are covered by a Municipal Separate Storm Sewer System (MS4) permit –
and this circumstances reduces some of the positive impact with respect to distribution based on impervious area
that is typically seen in a shift towards a fee. As shown in Table 11 below, these tax-exempt properties contain
approximately 10,000 billable ERUs on non-MS4 parcels, which would generate about $2 million in revenues
toward the Program.

Results
This section summarizes proposed stormwater user fee rates under different rate structures. For modeling purposes
and purposes of this report, Raftelis assumed that the Tiered with Cap residential rate structure would be used.
However, should the County choose to move forward with the user fee, the final rate structure decision will be
made incorporating the results of the public engagement process.
Figure 4 shows the calculated user fee for the 10-year period of study using the recommended rate structure (Tiered
with Cap) for a “typical” SFR parcel with 2,400 SF of impervious area. An SFR parcel with this amount of IA is
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considered typical because an ERU is equivalent to 2,400 SF of IA, which in turn is based on the median value of
IA on a representative sample of SFR parcels. Rates in the figure vary due to:
•
•

Different billing units for IA for user fee – ERU of 2,400 SF or standard billing unit of 1,000 SF; and
Whether the total fee will be made up only of the user fee (based on IA) or of user fee and parcel fee.

Figure 4. Projected Annual Stormwater Fees for “Typical” SFR Parcel Under 2 Rate
Scenarios and 2 Billing Units
Rates that use the ERU as the billing unit can vary slightly based on the total unit count depending on the
simplified residential rate structure established (e.g., Tiered or Tiered with Cap rate structure could slightly change
the total number of ERUs compared to the Flat rate structure). An ERU rate is calculated by dividing total revenue
requirements by the number of total ERUs, factoring in an anticipated collection rate. Comparison of these slight
variations in ERU rates due to rate structure choice is illustrated in Table 5 below. Note that ERU rates in Table 5
vary based on the rate structure while the rate per 1,000 SF standard billing unit is not subject to tiering. ERU rates
shown in Figure 4 above are for the Tiered with Cap rate structure.
Table 5 also shows that the User Fee Only scenario has a slightly higher billing unit fee than the User Fee & Parcel
Fee scenario. This is because the billing unit rates under the User Fee Only scenario is calculated to cover the entire
revenue requirements. In the second scenario, Parcel fee is applied to all parcels, recovering some of the revenue
requirements (3% is assumed in the model for this feasibility study). The remaining revenue requirements are then
used to calculate the billing unit fee per ERU or per 1,000 SF. Thus, User Fee & Parcel Fee scenario results in a
lower IA billing unit rate because the IA part of the fee is recovering only a portion of the total revenue
requirement. When the parcel fee is added, the resultant total fee for the User Fee & Parcel Fee scenario is higher
than the User Fee Only scenario for all residential rate structure under consideration. However, as shown in Table
6, the User Fee & Parcel Fee scenario will result in lower total fees for NSFR parcels with more billing units
compared to the User Fee Only scenario. The take-away is that adding the parcel fee shifts the burden slightly to
smaller parcels, many of which are residential.
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Table 5. Projected Annual FY 2023 Fees Under Proposed Residential Rate Structures for SFR Property
with 2,400 SF of IA
Residential
Rate Structure

Billing
Unit

Flat Fee

User Fee Only

User Fee & Parcel Fee

Billing Unit
Fee

Total Fee

Billing Unit Fee

Parcel
Fee

Total Fee

ERU

$194.41

$194.41

$188.57

$11.46

$200.03

Tiered

ERU

$194.76

$194.76

$188.92

$11.46

$200.38

Tiered with
Cap

ERU

$192.12

$192.12

$186.36

$11.46

$197.82

Per Billing
Unit

1,000 SF

$78.88

$236.65

$76.52

$11.46

$241.01

Calculating the charges per billing unit of 1,000 SF produces a higher total fee for our “typical” SFR parcel than
any option using the ERU billing unit. This result may be explained by rounding rules: when billing in unit
increments, total units on the parcel are rounded up to the nearest whole unit. The industry best practice is to
charge each parcel in increments of whole billing units (unless using proportional tiers to establish a simplified
residential rate structure) and rounding up ensures that all parcels are charged for all IA that they contain. Thus, a
parcel with 2,400 SF of IA has 2.4 billing units of 1,000 SF, but that result is rounded up to 3 billing units when
calculating the total fee. Note that the same rounding rules apply to an SFR parcel that is over the cap in the Tiered
with Cap option when calculating the total number of billing units it contains, but in that case the billing unit
would be ERU and not 1,000 SF. See Table 8 below for a specific example of a large house billed under Tiered
with Cap rate structure.
Table 6. Calculated Annual FY 2023 Rates for Range of NSFR Properties Under 4 Rate Structures

Billing
Unit

Num
Units

1,000 SF

ERU

10,000 SF
100,000 SF

Parcel IA

Scenario 1:
User Fee Only

Scenario 2:
User Fee & Parcel Fee

Billing Unit
Fee

Total Fee

Billing Unit
Fee

Parcel
Fee

Total Fee

1

$192.12

$192.12

$186.36

$11.46

$197.82

ERU

5

$192.12

$960.60

$186.36

$11.46

$943.26

ERU

42

$192.12

$8,069.04

$186.36

$11.46

$7,838.58

1,000 SF

1,000 SF

1

$78.88

$78.88

$76.52

$11.46

$87.98

10,000 SF

1,000 SF

10

$78.88

$788.80

$76.52

$11.46

$776.66

100,000 SF

1,000 SF

100

$78.88

$7,888.00

$76.52

$11.46

$7,663.46

Table 6 shows calculated annual fees for NSFR parcels with small, medium, and large amounts of IA. Similar to
Table 5, this table shows a rate structure matrix made up of two fee scenarios (User Fee Only and User Fee &
Parcel fee) and two billing units (ERU and standard unit of 1,000 SF). Note that no tiering is used to calculate fees
for NSFR parcels: each parcel is billed for all IA contained on the parcel. Unit counts are rounded up to the nearest
whole unit where applicable; however, in this example, it is the number of ERUs that are rounded since the
selected amounts of IA were selected to be in multiples of 1,000 SF. As the amount of IA on an NSFR parcel
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increases, the User Fee & Parcel Fee rate scenario becomes more advantageous compared to the User Fee Only
scenario due to its lower unit billing rate.

CUSTOMER IMPACTS

To assess the impacts that implementing any of the proposed rate structures would have on various customer
classes, projected user fees were calculated for a sample set of properties for various rate scenarios used in the
model. This sample set of 18 comes from the sample properties that were used in the Interim Deliverable to
compare rate structures from other utilities.
The following scenarios were compared:
1.
2.
3.
4.
5.

Property’s current Sanitary Tax bill
User fee without a minimum parcel fee using ERU billing unit (User Fee Only – ERU)
User fee with a minimum parcel fee using ERU billing unit (User Fee & Parcel Fee – ERU)
User fee without a minimum parcel fee using 1,000 SF billing unit (User Fee Only – 1,000 SF)
User fee with a minimum parcel fee using 1,000 SF billing unit (User Fee & Parcel Fee – 1,000 SF)

The results of this comparison can be seen in Table 7 below. This table compares the annual Sanitary Tax bills for
the sample parcels, using the projected FY 2023 tax rate, with the projected FY 2023 user fees that would generate
the same annual revenue for the Program. Note that billing unit fees for ERU-based scenarios were calculated
using the Tiered with Cap rate structure recommended by Raftelis. As mentioned above, the final rate structure
decision will be made incorporating the results of the public engagement process.
Table 7 also presents estimated user fees for several parcels that are tax-exempt and therefore do not contribute
toward the cost of the stormwater facilities in the County. While these properties would be subject to the user fee,
parcels with their own MS4 permits would be exempt. See Non-residential Rate Structure section above for details
of how MS4 exemptions were applied in this phase of study

Table 7. Comparison of Modeled Fee Scenarios for Sample Properties
Property

Impervious
Area (SF)

ERUs

Projected FY
2023
Sanitary Tax

ERU Billing Unit
User Fee
Only

1,000 SF Billing Unit

User Fee &
Parcel Fee

User Fee
Only

User Fee &
Parcel Fee

Residential – Single Family Detached
Small House

1,419

0.6

$149.28

$115.27

$123.28

$157.76

$164.50

Typical House

2,129

1

$113.97

$192.12

$197.82

$236.64

$241.02

Large House

5,870

3

$344.47

$576.36

$570.54

$473.28

$470.58

Residential – Non-Single Family
Townhouse

988

1

$113.92

$192.12

$197.82

$78.88

$87.98

Apartments

93,198

39

$4,324.20

$7,492.68

$7,279.50

$6,625.92

$6,439.14

Apartments (2)

148,510

62

$4,872.46

$11,911.44

$11,565.78

$10,569.92

$10,265.14

High Rise Apartments

237,309

99

$16,116.89

$19,019.88

$18,461.10

$16,880.32

$16,386.74

Commercial
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ERU Billing Unit

1,000 SF Billing Unit

Property

Impervious
Area (SF)

ERUs

Projected FY
2023
Sanitary Tax

User Fee
Only

User Fee &
Parcel Fee

User Fee
Only

User Fee &
Parcel Fee

High Rise Commercial

62,198

26

$40,218.88

$4,995.12

$4,856.82

$4,417.28

$4,296.58

Hotel

74,152

31

$4,778.59

$5,955.72

$5,788.62

$5,284.96

$5,138.30

Hotel (2)

23,335

10

$10,258.70

$1,921.20

$1,875.06

$1,735.36

$1,694.90

Small Commercial

13,658

6

$199.93

$1,152.72

$1,129.62

$1,025.44

$1,006.22

Medium Commercial

130,951

55

$6,287.79

$10,566.60

$10,261.26

$9,307.84

$9,040.82

Mall

918,604

383

$154,864.61

$73,581.96

$71,387.34

$65,233.76

$63,293.50

Transportation

52,786

22

$21,298.33

$4,226.64

$4,111.38

$3,786.24

$3,684.42

Tax-Exempt
Federal Government

1,517,456

633

-

$121,611.96

$117,977.34

$107,750.08

$104,537.78

Church

88,652

37

-

$7,108.44

$6,906.78

$6,310.40

$6,133.06

Private School

402,297

168

-

$32,276.16

$31,319.94

$28,633.44

$27,788.22

University

353,182

148

-

$28,433.76

$27,592.74

$25,083.84

$24,344.82

Table 7 shows that residential properties see an increase in their fees as they are charged for measured impervious
area on their property. Under the Tiered with Cap scenario, the very large residential customers will see the largest
bill increase, though they frequently have higher tax values as well. Utilizing a tiered approach insulates some
smaller and medium sized residential properties from fee increases when compared to the per 1,000 SF approach,
where parcel fees increase more proportionally with increases in IA.
Commercial properties would experience a wide variety of changes when comparing the user fees under every
scenario to the Sanitary Tax, often depending upon the building footprints as compared to the total assessment
value of the properties. Small and medium sized commercial properties would see an increase in their fee, while
larger properties, with already high tax values, would see a decrease. The shift in the financial burden is discussed
further below.
Impacts on single-family residential detached properties was further analyzed in Table 8 to show the differences in
possible residential rate structures. These are the same SFR properties as in Table 7. The table below compares the
projected FY 2023 Sanitary Tax, the flat rate structure where all single-family detached properties are billed for 1
ERU of impervious area, a 3-tiered rate structure (Tiered), and a 3-tiered with an impervious area cap rate structure
(Tiered with Cap), and only looked at ERU-based scenarios to simplify the table. These fees are for a User Fee
Only scenario (no parcel fee). As discussed in the Future Scenarios section, the revenue needed in FY 2023 for the
program is estimated at $13.3 million. The table below adds the projected FY 2023 Sanitary Tax as a comparison.
Sanitary Tax would need to be increased from $0.013/$100 of assessed value to $0.017/$100 of assessed value by
FY 2023 to generate an additional $2.9 million over FY 2020 levels for a total of $13.3 million.
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Table 8. Annual Fees for Sample SFR Properties under 3 Rate Structures (User Fee Only Scenario)
Projected FY
2023 Sanitary
Tax

Imp. Area
(sf)

Flat
ERUs

Flat Fee

Tiered
ERUs

Tiered
Fee

Tiered
with Cap
ERUs

Tiered with
Cap Fee

Small
House

$69.64

1,419

1

$194.41

0.6

$116.86

0.6

$115.27

Typical
House

$113.97

2,129

1

$194.41

1

$194.76

1

$192.12

Large
House

$344.47

5,870

1

$194.41

1.75

$340.83

3

$576.36

These three properties represent the wide range of single-family detached properties in the County. As expected,
the more complex the fee structure becomes, the more accurately an individual property’s fee reflects its
proportional burden on the stormwater system, as long as the underlying measurement of the impervious area on
the parcel supports the level of accuracy. In the case of these three properties, the small and large houses are
impacted with the small house dropping into the first tier and being charged with 0.6 ERUs while the large house
rises into the third tier in the Tiered rate structure, being charged 1.75 ERUs. When Tiered with Cap rate structure
is applied, this property ends up being charged for 3 ERUs as that is the amount of impervious area on the
property. Using the Tiered or Tiered with Cap rate structure allows every SFR parcel to be charged closer to their
fair share, and smaller residential properties with less IA pay less than larger residential properties with more IA
while still maintaining the benefits of a simplified residential rate structure.
Table 9 shows five potential caps for the third residential tier and the number of parcels that that would exceed
each potential cap. The total number of ERUs on these parcels is also shown.
Table 9. SFR Impervious Area Caps - Number of Resultant Parcels and ERUs Over Cap
SFR 3rd Tier Cap (SF)

Parcels Over Cap

% of SFR Parcels Over
Cap

ERUs Over Cap

3,700

2,479

9%

4,909

4,000

1,724

6%

3,697

4,500

976

4%

2,383

4,800

716

3%

1,880

5,000

613

2%

1,671

Table 10 below shows the contribution and burden for residential and non-residential parcels in the County and
splits out tax exempt parcels. We are showing both base numbers, which include County MS4 impervious area,
and billable numbers, which exclude County MS4 impervious area, as the County has MS4 parcels that contain a
high number of ERUs. Residential parcels have 34% of the ERUs in the City before MS4 exemptions and 32% of
the contributing Sanitary Tax Revenue. The exclusion of MS4 properties increases the residential burden to 39%.
Note that the specific MS4 properties will be further refined in Phase 2 of the project and that this refinement will
likely reduce the residential burden.

STORMWATER FUNDING FEASIBILITY REPORT

35

Tiered with
Cap Base
ERUs

Percent of
Base
ERUs

Tiered with
Cap Billable
ERUs after
MS4

Percent of
Billable
ERUs

Tiered with
Cap Fees
with
Reductions*

Percent of
User Fee

FY 2023
Sanitary
Tax

Percent of
Sanitary
Tax

NSFR

33,460

40%

33,460

46%

$6.1 M

46%

$9.0 M

68%

NSFR taxexempt

21,915

26%

10,918

15%

$2.0 M

15%

$0

0%

SUBTOTAL

55,375

66%

44,378

61%

$8.1 M

61%

$9.0 M

68%

SFR

28,658

34%

28,642

39%

$5.2 M

39%

$4.3 M

32%

TOTAL
84,033
100%
73,020
100%
$13.3 M
100%
$13.3 M
100%
*Reductions include a 1% reduction for credits and a 4% reduction for collections. MS4 properties will be further refined in Phase 2.

Table 10. Financial Burden Distribution Among Customer Classes under User Fee and Sanitary Tax
Stormwater bills for many though not all SFR parcels are likely to increase under the projected user fee compared
to bills under the Sanitary Tax. This shift is owing to the exclusion of MS4 parcels from the rate base for the user
fee. Note that all MS4 properties that Raftelis has identified for this phase of the study are tax-exempt, though not
all tax-exempt properties are MS4. The latter group would be new stormwater customers under the user fee. Before
MS4 exclusions, tax-exempt NSFR parcels made up 26% of the base ERUs in the County. Once MS4 parcels are
excluded, the total billable ERUs is approximately 73,020. This exclusion is of 700 MS4 parcels (about 11,000
ERUs); there are still 500 tax-exempt non-MS4 parcels (11,100 ERUs) remaining that would be assessed the user
fee, but their share is reduced to 15% of billable ERUs in the County. This reduction from 26% to 15% means that
non-tax exempt NSRF and SFR parcels will have to cover a greater share of the financial burden to generate the
needed revenue (85% compared to previous 74%). This increase in the financial burden is reflected in the shift for
SFR properties from contributing 32% of revenues from the Sanitary Tax to contributing 39% of revenues from the
user fee, as shown in Figure 5 below. As noted previously, the MS4 classification used for this phase of the project
will go through further refinement in Phase 2 and may result in fewer MS4 properties, allowing the County to add
more ERUs to the rate base from the currently tax-exempt population.

Figure 5. Shift of Financial Burden by Customer Class from Sanitary Tax to User Fee (FY 2023)

On a more granular level, Figure 6 below shows that SFR parcels in different tiers under the Tiered with Cap rate
structure would also experience a shift in their financial burden compared to the Sanitary Tax bill. Most SFR
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customers in Tier 1 with less IA on their properties would experience a decrease in their bill (see Table 7 and Table
8) while the majority of SFR customers in Tiers 2 and 3 and other over the 4,800 SF cap would experience an
increase in their fees compared to the Sanitary Tax.

Figure 6. Shift in Financial Burden per SFR Tier from Sanitary Tax to User Fee (FY 2023)

AFFORDABILITY

The maps below compare Sanitary Tax bills for properties in the County with the various user fee scenarios and
provide context for the affordability concerns for these fees using census tracts and median household incomes.
Under the user fee, some properties pay more than they would under a tax while others pay less. As the residential
rate structure becomes more complex, smaller SFRs will pay less than under more simplistic rates structures. As
such, these differences are influenced by which rate structure is used as well as the parcel’s tax value and land use
characteristics. However, under the user fee, the distribution is more closely aligned with the cost driver –
impervious area.
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Figure 7. Median Household Income by Census Tract in Arlington County
Figure 7 above shows the median household income by census tract across the County as determined from the
2019 American Community Survey. The map utilizes a graduated color scheme to illustrate the parts of the
County with higher median household income in a dark green color, progressively getting lighter as the median
income decreases. The figure shows that the northern part of the County contains households with higher median
incomes while the central and southern parts of the County have a wider household income variation.
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Figure 8. Average Residential Sanitary Tax Bill and Average Tiered with Cap User Fee (ERU) by
Census Tract in Arlington County
Figure 8 shows the average projected residential Sanitary Tax bill in FY 2023 by census tract for the County as well
as the average residential bill under the Tiered with Cap rate structure using ERU billing unit. The Sanitary Tax bills
are a representation of the average assessed values of residential properties across the County. The lowest average
tax bill for the census tracts is projected for FY 2023 is $96.73 while the highest average is projected to be $221.37.
Bills loosely correspond with the median household income; census tracts with higher tax bills – and thus higher
property values – are concentrated in the north of the County. The average customer impacts by census tract under
a Tiered with Cap residential rate structure align with the Sanitary Tax but the average bills by tract are higher than
under a tax for all but four tracts.
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Figure 9. Comparison of Average Sanitary Tax Bill and Tiered with Cap User Fee for Residential
Customers as Percent of Median Houshould Income by Census Tract
Figure 9 compares the average SFR Sanitary tax bill and the average user fee under the Tiered with Cap residential
rate structure as a percent of the median household income by census tracts in the County. More census tracts fall
into the lighter shades of green under the Sanitary tax than under the user fee, indicating a slightly lower burden,
on average, under the tax than the fee. This suggests that, rather than being an unfair burden shift, that the
residential customers would be more appropriately charged for their burden on the stormwater system.
To further illustrate the changes that would occur under the Tiered with Cap rate structure, and to incorporate nonresidential impacts, we looked at the percent change in bills between the projected FY 2023 Sanitary Tax bills and
the user fee bills on a parcel basis. This is shown in Figure 10 and Figure 11 below.
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Figure 10. Percent Change in Residential Bills from Sanitary Tax to User Fee under Tiered with Cap
Rate Structure
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Figure 10 depicts the percent change in residential bills. Most bills experience an increase from the Sanitary Tax to
the Tiered with Cap fee. These increases are spread across the County. There is a pocket of decreasing residential
bills in the northeast corner of the County as well as in the northern areas.

Figure 11. Percent Change in Non-residential Bills from Sanitary Tax to User Fee under Tiered with
Cap Rate Structure
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Figure 11 shows the percent change in non-residential bills between the projected FY 2023 Sanitary Tax and the
equivalent user fee under Tiered with Cap rate structure. Concentrations of decreasing bills can be seen on the
eastern, central, and southern sides of the County, where high-density, high value or commercial properties are
concentrated. Tax exempt parcels are also included in the map and appear as grey. These parcels do not experience
a “percent change” because they do not currently pay the Sanitary Tax. Many tax-exempt parcels will be billed for
stormwater user fee under the stormwater utility model.
Large properties, such as golf courses, will likely see a bill increase. For example, under Tiered with Cap rate
structure, the Washington Golf and Country Club would experience approximately a 400% bill increase, and the
Army Navy and Marine Golf Course will experience approximately a 440% bill increase. Bill increases are
common throughout the County.

Figure 12. Bills for Tax-Exempt Parcels Under Tiered with Cap Rate Structure (ERU billing unit)
Figure 12 shows the distribution of projected user fees for tax-exempt parcels under the Tiered with Cap rate
structure and ERU billing unit. Parcels with $0 fee are shown in beige; these parcels would be exempt from the user
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fee due to applicable MS4 permits. As expected, larger parcels often contain more impervious area and thus yield
higher bills, as shown in purple and blue. Because of the dispersed nature of these parcels, a spatial representation
does not yield many conclusions.
To better describe this population, Table 11 shows counts of these same parcels, their ERUs, and total fees. They
are grouped by segments of user fee ranges and tax exemption types - churches, Federal, non-profit properties, and
other. There are 5,708 ERUs on Federal properties that generate $0 in revenue as they are contained on four MS4
properties. However, five large non-exempt Federal properties that have individual bills over $10,000 are expected
to generate 8,038 ERUs and approximately $1.5 million in revenue in that segment alone. The majority of church
properties fall in the $1,001-$5,000 or $5,001-$10,000 categories, generating approximately $174,000 in revenue in
total from 907 ERUs. Non-profit parcels appear in all user fee bill segments and are projected to generate over
$100,000 in revenue. Most of the other parcels are MS4 parcels that would not generate revenue, but there are 4
large parcels that contain 462 total ERUs. In total, parcels that are currently tax-exempt can generate
approximately $2.1 million for the County’s stormwater program under the proposed user fee.
Table 11. Projected ERUs and User Fees for Tax-Exempt Parcel by Tax Exemption Type and User
Fee Ranges
Churches

Federal

Non-profit

Other

Total

Parcels

14

4

8

716

742

Total ERUs

0

5,708

0

5,306

Total Fees

0

0

0

0

-

Parcels

107

10

42

176

335

Total ERUs

235

19

96

251

601

$45,100

$3,700

$18,300

$48,200

$115,300

Parcels

61

4

9

15

89

Total ERUs

737

43

112

208

1,100

$141,600

$8,300

$21,500

$40,000

$211,400

5

3

1

2

11

170

135

36

60

401

$32,700

$26,000

$6,900

$11,500

$77,100

3

5

4

4

16

272

8,038

300

462

9,072

$52,300

$1,544,300

$57,700

$88,800

$1,743,100

190

26

64

913

1,193

1,414

13,943

544

6,287

$271,700

$1,582,300

$104,400

$188,500

User Fee Range

$0

$0-$1,000

Total Fees

$1,001-$5,000

Total Fees
Parcels
$5,001-$10,000

Total ERUs
Total Fees
Parcels

$10,001+

Total ERUs
Total Fees
Parcels

Total

Total ERUs
Total Fees
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11,014
(0 billable)

22,188
(11,174 billable)

$2,146,900

An impervious area-based fee generally results in higher residential rates and, on average, the commercial burden
goes down. This rate structure is fairer as compared to a tax funding method as it contains a direct tie to how much
stress an individual property puts on a stormwater system, and thus more accurately reflects the cost to treat the
runoff from the specific property. (Note that, in the context of this study, the terms “fair” and “equitable” reflects
the idea that each customer’s stormwater fee is proportional to the demand that customer’s property places on the
system based on property characteristics.) Inevitably, most customers would see a change in the amount they are
paying for stormwater service but there is a range of observed changes. The customers who would see large bill
changes are often customers who are currently paying relatively low taxes due to the assessment of their property
and thus they may not be adequately and fairly contributing to the system which they are utilizing.

Billing and Customer Service
Options
Raftelis met with County staff from DREA, County Treasurer’s Office, and DES Customer Service Office to
review stormwater billing and customer service options for a stormwater user fee that best meet the County’s needs
and goals. This effort included analysis of:
1. Billing cycles and billing frequency;
2. Stormwater utility billing system options: tax bill, utility bill, or separate bill; and
3. A preliminary customer service model to handle customer inquiries, questions, billing issues and other
service issues, and appeals.
This section provides details on needed billing policy development, the County’s current stormwater billing
mechanism and billing options, billing system integration costs, and a compilation of the advantages and
disadvantages of the several billing options.

Stormwater User Fee Billing Options
Arlington County currently funds its Stormwater Program via a Sanitary Tax to the base real estate tax. DREA
includes this tax with other County real estate taxes to calculate the tax bill for each property. DREA sends a bill
file to the Treasurer’s Office, who then bills customers and administers collections. Customers receive a tax bill
twice a year that are due in June and October. Like other taxes levied by the County, the tax is assessed on a
calendar-year basis.
Previously, Raftelis gathered information from a group of ten peer utilities in Virginia and Mid-Atlantic about their
stormwater user fee billing method as a part of the Interim Deliverable development. Of these 10 communities,
four conveyed the stormwater user fee on the utility bill and six conveyed the fee on the tax bill. Three utilities
billed stormwater on their jurisdictions’ tax bills on an annual basis, and three billed for stormwater on a semiannual basis. For a detailed discussion, see the benchmarking section of the Interim Deliverable in Appendix A.
To gather information on how a stormwater fee could potentially be integrated either into the County’s tax or
utility billing system and to understand major advantages and disadvantages of conveying a new fee from the
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departments’ perspectives, Raftelis and the County’s project team met separately with the Treasurer’s Office,
DREA, and DES Customer Service Office. During these meetings, the group discussed each department’s current
billing system and potential stormwater billing options using that system. Major themes from these discussions are
summarized in bullet points below.
1. Ample Public Engagement and Communication – All three departments emphasized the importance of
ample public engagement and education on the user fee prior to implementation to ensure the purpose of
the fee and fee conveyance method is understood by customers.
2. Customer Service – All three departments emphasized the importance customer service will play after fee
implementation. Regardless of the selected fee conveyance option, a customer service program will need to
be augmented to account for additional customer inquiries regarding the stormwater user fee. The Program
will need to have an internal expert to handle complex billing questions.
3. Appeals Process – Regardless of the selected fee conveyance option, the Stormwater Program will need to
develop its own appeals process and retain an internal expert to process appeals.
4. Data Maintenance by Stormwater – Stormwater data related to billings will need to be managed within
DES. This data maintenance will include but is not limited to updating impervious area layers in GIS and
updating and maintaining billing data in the selected billing software.
5. Billing Policy Decisions – Regardless of the selected fee conveyance option, billing policy decisions will
need to be made prior to stormwater fee implementation. For example, one consideration will be who is
ultimately responsible for the stormwater user fee for a property, as discussed in Billing Policy
Development section below.
Following these detailed discussions with selected County Departments, Raftelis and the County’s project team
identified three options for billing system integration for conveying the stormwater user fee:
1. Including a stormwater user fee on the County real estate tax bill;
2. Including a stormwater user fee on customer utility bills; or
3. Generating a separate stormwater bill from the utility information billing system.
Advantages and disadvantages of each method are summarized in Table 12 below.

COUNTY REAL ESTATE TAX BILL

A stormwater user fee could be conveyed on the tax bill, similarly to the Sanitary Tax. The County tax billing
system is a long standing and stable tax system that would require relatively few modifications in order to add a
stormwater user fee. However, adding a stormwater user fee to the County tax bill would require initial software
implementation costs. On the tax bill, stormwater user fee billing would occur annually or semi-annually,
depending on customer type, which is less favorable than conveying the stormwater user fee on the utility bill, in
terms of cash flow. Additionally, the timing for finalizing the landbook file is already on a compressed timeline.
Adding a stormwater user fee to the County tax bill would further strain an already tight timeline. The Treasurer
noted a preference to incorporate the stormwater user fee into the current landbook file.

UTILITY BILL
The County uses a utility billing system (Cayenta) to bill for water, sewer, and refuse. To add the stormwater fee to
the utility bill, a stormwater user fee would be added to the Cayenta system and billed quarterly (residential
customers) or monthly (commercial customers) along with water, sewer, and refuse fees. The Cayenta billing
system would require modifications to add the stormwater fee. The extent of the modifications and costs associated
therein are subject to further study and would depend upon decisions such as whether the fees are calculated within
the billing system or outside of the billing system. If this system is used, land parcels will need to be matched to
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utility accounts. In addition, there are some parcels, such as parking structures, that currently do not receive water
or sewer service and do not have an existing utilities account. While property tax bills are conveyed to owners,
utility bill customers are occupants of the property, who could be owners or tenants. However, these parcels would
still be charged a stormwater user fee. For these “stormwater-only” (SWO) accounts, a new account will have to be
created and/or loaded into the billing system and account characteristics such as ownership and mailing address
will have to be developed and maintained.

SEPARATE BILL
The County also has the option of creating a separate stormwater bill through Cayenta, using the Misc. AR
functionality. This bill would be an invoice to customers separate from other charges. The bill could be conveyed to
the land parcel owner, similarly to the tax bill, or utility customers (which could be owners or tenants, depending
on who occupies the property). The County could choose the bill frequency since the bill would be separate from
other charges: annual, semi-annual, quarterly, or monthly. More frequent billing could help with cash flow but
would increase costs associated with paper, printing, and postage. For the purposes of this report, Raftelis
estimated costs and modeled the annual billing approach.
From the discussion with DES Customer Service, this method would require fewer changes to Cayenta than
adding the stormwater fee to the existing utility bill. From the discussion with Treasurer’s Office, stormwater
charges would need to be associated with either a tax parcel or a utility account in order to facilitate posting of
payments and reporting from their accounts receivable system. Based on Raftelis’ previous experiences with other
stormwater utilities, creating a separate bill for the stormwater fee and not associating the bill with an existing tax
or utility bill often results in higher ongoing administration costs, higher costs for paper, printing, and mailing, and
lower collection rate than including the stormwater fee on either the tax or utility bill. However, because the
Treasurer’s Office acts as a collection agent for all County taxes, fees, and fines, it is possible that a lower collection
rate on a separate bill will not be as much of a risk for the County as it is for other utilities.

SUMMARY OF ADVANTAGES AND DISADVANTAGES OF BILLING OPTIONS

The billing options available to the County each have advantages and disadvantages that relate to a wide range of
considerations. In the table below, we compare our three billing options along the following parameters:
•

•

•
•
•

•

Collection rate – The collection rate for tax or utility billing is typically higher than for a separately billed
stormwater user fee, based on Raftelis’ previous experience with other stormwater utilities. As mentioned
in the previous section, however, the collection rate on a separate bill is likely more favorable for the
County than is typical.
Customer base and affordability – The tax and utility bills have different customer bases, since tax bills
are conveyed to property owners while utility bills may be conveyed to tenant customers. If tenant
customers are lower income, there may be concerns about affordability for these customers. Conversely, a
fee conveyed on a tax bill may just pass through to tenant customers as rents are increased to cover
property owner costs.
Cash flow – More frequent billing results in more even cash flow for the utility.
Initial software implementation cost – Modifications to the systems will require investment – it is
estimated that the upfront costs for the tax or separate options are lower than for the utility billing option
Initial software implementation timing – Based on the age and stability of the system and other projects
that are envisioned for the systems in question, the tax system is likely more ready to accept a new user fee
than utility billing system is at this time.
Annual land book finalization - Based on the discussions with DREA and Treasurer’s Office, the timeline
for finalizing the land book is already very compressed, sometimes to just a few days, and stormwater user
fees would add additional checks to this already tight timeline.
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•

•
•

•

Ongoing data maintenance – Billing frequency and the basis for billing (land parcel or utility account)
influence the type and amount of ongoing data maintenance required – tax billing is the least intensive of
the three.
Ongoing software costs – Ongoing software costs also differ among the options – tax billing is likely lower
since fewer initial changes are envisioned to be required.
Developing financial reporting – Financial reporting for the new fee will be important. There may be a
slight advantage to DES in the utility or separate options since utility billing is owned by DES and
developing reporting would not require interdepartmental coordination.
Customer service workload – With infrequent billing, customer workload can be more uneven, with
higher peaks and more extreme troughs and may be more difficult to manage with constant staffing.
Table 12. Summary of Billing Options Considerations
Parameter

Collection Rate

Customer base
and affordability

Cash Flow

Initial Software
Implementation
Cost

Initial Software
Implementation
Timing
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Tax Bill

Utility Bill

Separate Bill
Usually lower – without a
tie to a tax or service,
collections are typically
lower (80-90%) though this
factor could be less
impactful in the County’s
case

High – approaches tax
collection rate

High – approaches utility
collection rate

Property owners (less
concern) – fees are conveyed
to owners

Utility customers (more
concern) – fees are
conveyed to utility
customers, who may be
tenants

Property owners or utility
customers – fees could be
conveyed to owners or to
utility customers

Less favorable – annual or
semi-annual

More favorable –
quarterly and monthly
(depending on customers)

Could be more or less
favorable – billing frequency
can be selected (annual,
quarterly, monthly)

Better (lower cost) – systems
require some modifications
but outside manual processes
will take place of
modifications

Worse (higher costs)newer, more complex
system than tax, fee more
fully integrated into
system requiring more
changes

Better (lower cost) – newer,
more complex system but
separate from utility billing
so requiring simpler changes

More ready for new fee –
stable, longstanding tax
system with fewer
modifications needed

Less ready for new fee –
recently implemented
system that is growing in
stability, other large scale
changes envisioned in a
similar time frame to new
fee

Less ready for new fee –
recently implemented
system that is growing in
stability, other large scale
changes envisioned in a
similar time frame to new
fee

Parameter

Tax Bill

Utility Bill

Separate Bill

Annual Land
Book
Finalization

Timeline for finalizing the
land book is already very
compressed and stormwater
user fees would add
additional checks to this
already tight timeline.

N/A

N/A

--

--

Less costly/intensive – an
annual process tied to tax
parcels is less intensive to
maintain since the
stormwater user fee is a
parcel-based fee

More costly/intensive – a
monthly and quarterly
process that must
maintain the relationship
between land parcels and
accounts is more intensive
to maintain

Depending on whether the
billing is tied to land parcels
or utility accounts, could be
less or more
costly/intensive

Better (lower) – as with
implementation costs, fewer
changes initially and less
upkeep

Worse (higher)– as with
implementation costs,
newer, more complex
system with more changes
made

Medium – as with
implementation costs, more
complex system but simpler
ongoing upkeep

More complex - requires
interdepartmental
cooperation to develop, test,
and obtain reports

Less complex - internal
(to DES) work to develop,
test, and obtain reports

Less complex - internal (to
DES) work to develop, test,
and obtain reports

Neutral or worse – customers
may understand that the
funding methodology has
changed and the new fee
replaces a tax. However, they
may not understand the fee
and it may be difficult to
understand that a user fee is
on the tax bill. If fee is
enacted on a calendar year, it
will not align with other user
fees.

Better – the user fee goes
with other fees for service
on the bill. Would be
enacted on a fiscal year
like other user fees.

Worse – Customers may not
understand a separate bill or
feel compelled to pay. In
addition to education about
the stormwater user fee
required for the other two
methods, this method
requires extensive education
on the bill itself. However, it
could be enacted on a fiscal
year like other user fees.

Uneven workload – with
annual (or even semi-annual)
billing, workload peaks
steeply after billing and is
lower in other parts of the

Even workload – with
quarterly and monthly
billing, workload is less
peak-y and is more easily

Depending on billing
frequency, could be even or
uneven.

Ongoing data
maintenance

Ongoing
Software Costs

Developing
Financial
Reporting

Ease of
Customer
Understanding

Customer
service workload
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Parameter

Tax Bill
year, potentially making
workload management more
challenging

Utility Bill
managed with a constant
amount of staff

Separate Bill

Billing Policy Development
If the County decides to go forward with the stormwater utility, development of simple and equitable billing
policies will be an important step for the implementation and successful conveyance of stormwater user fees.
Several considerations will have to be made to form a complete set of policy decisions. A main consideration will
be who is ultimately responsible for the stormwater user fee for a property. Examples of this include tenant vs.
owner bill responsibility, how master metered properties are dealt with, and move-in and move-out policies.
The County could consider aggregating accounts to aid in the billing in some stormwater-only parcels and
potentially address master meters. Aggregation combines parcels with common ownership to help facilitate the
billing of parcels without associated accounts, for example, a building and its parking lot being on separate parcels
with the same owner where only the building has a utility account. This is done by assigning a “parent parcel” to a
parcel that does not have an associated utility account. The parent parcel will be a parcel that does have a utility
account. Multiple parcels can have the same parent, as would be the case in a master meter situation. Aggregation
will reduce the number of new accounts that will need to be added before the fee is live and increase collections.
In the case of the tenant vs. owner decision, the County currently bills real estate taxes to the property owner and
utilities bills to owners and tenants. It is expected that the decision on the billing policy may inform the billing
method, or vice versa. There could be affordability considerations for either method. In particular, if tenants are
billed directly, there may be some immediate affordability concerns for lower income tenant customers. On the
other hand, if owners are billed directly, they are likely to pass on any increased costs to tenants (though this may
be delayed until lease or rental contract renewals.
Master-metered properties in the County receive a single bill for all water and sewer usage for units associated with
the master meter. As mentioned above, this can be accomplished for stormwater as well through the aggregation of
parcels to a parent parcel where the master meter is located.
Owners and occupants moving in and out of a property presents another topic for policy consideration. Because
stormwater is not directly metered charge like water or sewer, it can be difficult to determine when billing should
commence for a property. A property’s burden on the stormwater system is consistent regardless of whether the
property is occupied due to the continuous presence of impervious area that generates stormwater runoff. It is in
the interest of a stormwater utility to collect stormwater user fees consistently. Raftelis recommends that the
County begin billing for stormwater as soon as an owner or occupant applies for utilities in their name at the
property location. The start of billing for a new installation of impervious area will need to be discussed in further
detail during implementation.
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Planning-Level Costs of Billing System Integration
Raftelis developed planning level costs for billing system integration for stormwater user fee billing for the three
major options discussed in this section. Note that the County would need to update the impervious GIS layer
regardless of the selected bill conveyance method. That step is an important prerequisite before billing can begin.
Costs for that effort are estimated at $110,000 - $140,000 and are discussed in more detail in Stormwater Utility
Implementation and Administration section below.
The three potential bill conveyance methods have varying costs related to modifying the tax or utility billing system
to convey the stormwater user fee. The estimated figures calculated below are based on Raftelis’ previous
experience with implementing stormwater utilities across the Country. The higher cost for the Utility Bill option is
estimated based on relative complexity of integrating the stormwater bill into the existing utility bill, inferred from
our discussions with DES Customer Service and Treasurer’s Office described above.
Table 13. Stormwater Utility Implementation Costs Related to Billing Option
Bill Conveyance Option

Total Implementation Costs
for FY 2022 + FY 2023*

Tax Bill

$30,000

Utility Bill

$60,000

Separate Bill

$30,000

*Year may change depending on implementation timeframe

Following implementation, the Stormwater Program will be responsible for a portion of annual costs related to
maintaining the billing system and administration. If a separate bill is conveyed using the Misc. AR module in
Cayenta, it is assumed that the Stormwater Program would also be responsible for printing, consumables, and
postage costs for the billing as well. For ongoing administration costs related to billing shown in Table 13 below,
Raftelis assumed that:
• All properties would be billed semi-annually on the Tax Bill.
• SFR properties will be billed quarterly and NSFR properties will be billed monthly on Utility Bill.
• For Separate Bill option:
o Bills would be issued annually;
o Bill printing and paper will cost $0.095 per bill;
o Bill postage will cost $0.40 per bill.
Table 14. Stormwater User Fee Ongoing Administration Costs Related to Billing Option
Bill Conveyance
Option

Estimated Ongoing
Administrative Costs FY 2023*

Stormwater Program Contribution
Toward

Tax Bill

$15,000

Billing system maintenance

Utility Bill

$70,000

Billing system maintenance,
customer service

Separate Bill

$90,000

Billing system maintenance,
customer service, billing costs

*Year may change depending on implementation timeframe.
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Stormwater Utility
Implementation and
Administration
Implementing a stormwater utility and ongoing utility administration will require an investment by the County.
Developing and implementing a utility involves upfront costs that will allow the County to establish a stormwater
utility and begin collecting revenue. Administrative costs are required for ongoing administration of utility
operations. These implementation and ongoing administrative costs are not covered by current Sanitary Tax
revenue and have been added to County’s projections for operations and maintenance costs for the purposes
of this stormwater utility feasibility study.
The estimated costs provided in Table 15 below show the breakdown of estimated implementation and
administration costs.
Table 15. Summary of One-Time Utility Implementation & Ongoing Administrative Costs
Stormwater Cost Summary
Data Development and Quality Control

Estimated One-time
Cost
(Implementation)
$110,000 - $140,000

Temporary Staff to Augment Contact
Center

$50,000 - $60,000

Billing System Integration

$30,000 - $60,000

Tools and Processes for Customer
Service Provision

$50,000 - $125,000
$75,000

Customer Outreach Support (contracted)
Program Administration and Staff
Support

$230,000

Billing & Technology (based on selected
billing method)
SUBTOTAL

$15,000 – $90,000
$415,000 - $460,000

$245,000 - $380,000
$460,000

Overhead Costs
TOTAL

Estimated Ongoing
Cost
(Administration)

$315,000 - $460,000

$705,000 - $780,000

Stormwater Utility Implementation Costs
DATA DEVELOPMENT AND QUALITY CONTROL

To support an equitable stormwater charge, the County will need to develop several sets of data that will be utilized
in calculating stormwater user fees. County-generated impervious area layer will be used to set each parcel’s user
fees and will need to be updated based on the program’s definition of impervious area. Raftelis evaluated the
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accuracy and coverage of the existing impervious area layer during this feasibility study to determine the level of
effort required to update the layer.
A Raftelis GIS analyst determined the existing impervious layer was fairly accurate with some common errors in
need of revision:
•
•
•

Under-capture on residential (SFR) properties for walkways, small outbuildings, decks and patios;
Under-capture on non-residential (NSFR) properties for walkways and athletic courts; and
Over-capture on NSFR properties for right of ways accidentally captured within parcel lines and captured
public sidewalks.

These instances of over- and under-capture would need to be addressed through an update to the impervious layer.
To determine the estimated level of effort required to update the layer, three different parcel categories were
analyzed: NSFR parcels built in 2016 or later, parcels with a low impervious area to gross area ratio, and a random
representative sample of 500 parcels. These parcels were reviewed by Raftelis to estimate the amount of time it
would take a GIS analyst to perform the needed updates. These estimates were then scaled based on the total
number of NSFR parcels. As a result of this analysis, Raftelis envisions the following approach to updating the
impervious GIS layer:
1. A more in-depth review parcels would need to be performed to identify the exact parcels that need to be
updated.
2. Once identified, a GIS analyst could complete the needed updates in approximately 200 hours. This figure
is dependent on several factors including: a minimum value of impervious area for billing, the accuracy of
the impervious layer required to support the selected rate structure, and whether the County anticipates
making the impervious layer visible for public information.
3. The analyst’s work would need to pass the quality control performed by a senior team member to ensure
accuracy.
4. Project manager would oversee the process to ensure all objectives have been met.
Additional data development will also be required for utility accounts in the County. Stormwater-only accounts
will need to be added to the billing system in order to bill a stormwater fee to parcels that do not currently have
water or sewer service. Currently, the land book file for tax billing does not include tax exempt parcels. However,
some parcels that are tax-exempt may be subject to a stormwater user fee. Thus, if a fee is part of the selected
funding mechanism and billing is conveyed through the DREA land book file, these tax-exempt properties will
need to be added to this file with their accompanying stormwater user fee. Stormwater-only accounts, however,
will need to be generated and loaded into the billing system regardless of whether the County decides to bill on the
tax bill or via utility bill.
Finally, effort will be needed to match parcels to utility accounts. Similarly, further investigation is needed to
estimate the level of effort required to match parcels to existing utility accounts in the utility billing system.
Matching parcels to accounts will be done through site address matching and will allow the County to bill accounts
properly while providing a link between the impervious area on the ground and the final fee for the property.
Total estimated cost for stormwater data development effort is $110,000 - $140,000.

TEMPORARY STAFF TO AUGMENT CONTACT CENTER

Based on the project team’s discussion with DES Customer Service, the number of stormwater user fee related
inquiries is expected to be higher than usual immediately preceding fee implementation and for several billing
cycles after the user fee goes live. DES Customer Service recommended to bring on additional customer service
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staff to respond to this anticipated influx of customer inquiries. It is assumed that the County will retain three
Customer Service temporary staff to augment the permanent Contact Center staff for a period of four months at
$26.22 per hour (any overtime will be paid at 1.5x that rate). However, the County may choose to retain the
additional staff for up to six months, depending on the level of additional support needed.
Total estimated cost for temporary Contact Center staff is $50,000 - $60,000.

BILLING SYSTEM INTEGRATION

As discussed in detail in Planning-Level Costs of Billing System Integration section, the County is selecting
between three different options for implementing user fee billing:
1. Incorporating stormwater user fee into the existing tax bill, administered by the DREA; or
2. Billing the stormwater user fee on the water, sewer, and refuse bill through the County’s utility billing
system, Cayenta; or
3. Billing the stormwater user fee on a separate bill through the Cayenta.
Total estimated cost for billing system integration is $30,000 - $60,000.

TOOLS AND PROCESSES FOR CUSTOMER SERVICE PROVISION

There is a range of options regarding the tools and processes for customer service provision. This aspect of
implementation ensures accurate data maintenance and easy customer communication for any future changes to
the fee. These tools can serve as a background process to maintain the stormwater data and can range from
something as simple as our GIS toolboxes to a detailed middleware designed to interface between a billing system
and the County-maintained GIS data. Customer service processes for the County can also be researched,
developed, and implemented by Raftelis using customizable middleware. For example, the City of Baltimore has
utilized middleware to facilitate both the data connections as well as customer service processes by employing a
Stormwater Account Information System (SAIS), developed and maintained by Raftelis, that interfaces between
their billing system and the city’s GIS layer. This middleware performs the ERU and fee calculations along with
the calculations for their extensive credit program. It also manages the workflow of various processes required to
run the customer service side of the utility like appeals, adjustments, credit applications, and reporting. Raftelis is
happy to provide more information about this option if the County may find it useful.
Total estimated cost for tools and processes for customer service provision is $50,000 - $125,000.

CUSTOMER OUTREACH

Based on Raftelis’ previous experience with implementing stormwater utilities and recommendations provided by
DREA, DES Customer Service, and Treasurer’s Office, it is vital that stakeholders and stormwater customers
understand the concept of a stormwater user fee to ensure a successful stormwater utility implementation. Raftelis
developed a detailed customer outreach plan in the Utility Implementation Plan of this Report. Estimated costs are
based on the scope of this outreach plan that will be implemented over the course of 18 months prior to scheduled
utility implementation and may have ongoing components that last after implementation. They are limited to
contracted fees for customer outreach support and don’t include costs such as marketing campaign materials, event
planning, and DES Communications staff time.
Total estimated cost for customer outreach support (contracted) is about $75,000.
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Stormwater Utility Ongoing Administrative Costs
To determine the scope and extent of ongoing administrative costs related to the stormwater utility, Raftelis met
with County staff to review billing options, technology and software systems currently being used, and desired
staffing levels. Based on these discussions, the utility administration costs can be grouped into overhead costs,
billing and technology, and program administration and support staff. Table 16 details these projected costs for
FY 2023. These costs are subject to annual escalation.
Note that overhead costs (approx. $460,000) are not currently covered by the Stormwater Program. The County
may reallocate these costs in the near term to be covered by the Program regardless of the funding source selected
as a result of this study.
Table 16. Detailed Cost Estimates for Ongoing Stormwater Utility Administration
Expense Type

Position Name

FTE

Projected Cost (FY 2023)*

Stormwater Billing Specialist

Administrative
Technician I

1.0

$68,000

Stormwater GIS Analyst

Cartographer II

1.0

$111,000

Stormwater Communication Specialist

Communication
Specialist II

0.5

$ 51,000

Program Administration & Support Staff

Billing & Technology (variable based on
billing method)

$15,000 - $90,000

SUBTOTAL

$245,000 - $320,000

Overhead Costs
DES Director’s Office allocation (6%)
DES Funds Manager allocation

$252,000
0.42

$70,000

Rent

$138,000

SUBTOTAL

$460,000

TOTAL

$705,000 - $780,000
*Year may change depending on implementation timeframe

PROGRAM ADMINISTRATION AND SUPPORT STAFF
Stormwater Billing Specialist
With the implementation of a stormwater user fee, customers will have inquiries on how their stormwater user fee
was calculated and how it can be reduced, as well as a need to communicate with the County about changes to
their property. Customer service staff at the Contact Center will be able to handle basic questions about the
stormwater user fee while more complex question, including appeals and credit applications, will be routed to
Stormwater program staff. Program staff will need to be able to address these issues with customers and may need
to communicate with data maintenance staff to make appropriate changes to the data. To support ongoing
stormwater user fee billing activities, Raftelis recommends for the County to bring on one full-time equivalent
(FTE) employee, irrespective of billing methodology selected. This position would be responsible for maintaining
accurate billing data for the stormwater customer base. The proposed position title is Administrative Technician I.
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Estimated cost to cover the Stormwater Billing Specialist is $68,000 annually starting in FY 2023 or when the
utility is implemented.

Stormwater GIS Analyst
GIS data is a key component in maintaining the impervious area data used to generate stormwater user fees.
Changes to impervious area, parcel address and ownership information, aggregation of parcels, application of
credits, and other changes to customer geospatial records must be kept up to date. To ensure billing accuracy and
customer confidence in stormwater user fees, it is essential to have a process in place for maintaining and tracking
this data. A GIS analyst would be responsible for these updates as well as bulk data updates when new parcel data
or imagery becomes available. In addition, this person will be responsible for updating data when new construction
or tear downs occur and would also assist customer service staff with responding to customer inquiries.
Note regarding imagery: Orthoimagery from 2017 was used for this feasibility study to digitize and confirm the
accuracy of impervious area samples. The County will need to have access to most recent available imagery on an
ongoing basis to ensure that the County’s impervious area layer is up to date with the most recent conditions on the
ground. The County’s imagery source is the Virginia Base Mapping Program (VBMP), which is a state-run
program that acquires state-wide imagery on a four-year schedule. The next available imagery is expected in 2021.
Based on discussions with County staff, the County currently has resources that are devoted to GIS, but their work
is divided among different departments. Raftelis recommends for the County to bring on an additional FTE to
maintain the GIS data required to support a stormwater user fee. The proposed position title is Cartographer II.
Estimated cost to cover the Stormwater GIS Analyst is $111,000 annually starting in FY 2023 or when the
utility is implemented.

Stormwater Communication Specialist
County staff expect that the Stormwater Program communication needs will increase due to the expected growth
of the program as well as in preparation for stormwater user fee implementation. To support these communication
needs, Raftelis recommends for the County to allocate 0.5 FTE to perform ongoing customer outreach associated
with the stormwater user fee and stormwater program to support DES communications efforts. The proposed
position title is Communication Specialist II.
Estimated cost to cover the Stormwater Communication Specialist at 0.5 is $51,000 annually starting in
FY 2023 or when the utility is implemented.

BILLING AND TECHNOLOGY

As discussed in detail in Planning-Level Costs of Billing System Integration section, the County is selecting
between three different options for implementing utility billing:
1. Incorporating stormwater user fee into the existing tax bill, administered by the DREA; or
2. Billing the stormwater user fee on the water, sewer, and refuse bill through the County’s utility billing
system, Cayenta;
3. Billing the stormwater user fee on a separate bill through the Cayenta.
Once selected, these different options present a wide range of ongoing annual costs required for contribution
toward billing system maintenance, customer service, and billing costs.
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Estimated cost for billing and technology is $15,000 - $90,000 annually starting in FY 2023 or when the utility
is implemented.

OVERHEAD COSTS

Raftelis modeled overhead expenses that currently are not accounted for by the stormwater special revenue fund.
These include office rent (approximately $138,000 in FY 2023) and DES overhead (approximately $322,000 in
FY 2023), which comprises partial allocation of the DES Funds Manager and DES Director’s Office personnel
costs. These costs are not new to the County – they merely represent a new allocation of existing costs to be borne
by the Stormwater Program. The County may choose to reallocate these costs in the near term regardless of the
funding source selected as a result of this study. By adding these costs to the program budget, the Stormwater
Program would be replicating the contributions to overhead costs similarly to the County’s Utilities Fund, which
provides water and sewer utilities. These costs are not reflected in current ad valorem rate.
Estimated cost for overhead is $460,000 annually.
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Utility Implementation Plan
This section of the Report lays out a utility implementation or “go-live” plan. The plan comprises the second and
third phases on this project, namely public engagement, financial modeling, and other pre-implementation
activities; and utility launch and some post-implementation activities. We assumed that the County will decide
whether to move forward with the stormwater utility prior to the end of Calendar Year 2020. Hence, Phase 2 is
assumed to begin in January 2021. For planning purposes, the utility implementation date was nominally set as
July 1, 2022, which coincides with the start of FY 2023 for the County. Given other projects currently underway at
the Department of Environmental Services, the County could begin billing a stormwater user fee in FY 2023 or
FY 2024.

Project Phase 2
Phase 2 of the project will prepare the County to launch the new stormwater utility by planning and engaging in
public outreach, finalizing the financial needs of the program, and integrating stormwater billing into the selected
billing approach.

PUBLIC RELATIONS & OUTREACH

Ensuring stakeholder buy-in is a major part of a successful stormwater utility implementation. Using the utility
framework would help the County to keep the public conversation focused on the needs of the Stormwater
Program. During implementation, it would allow the County to engage in a public awareness campaign about
increased stormwater funding needs that is independent from tax-related discussions, which could be shaped by
participants’ long-held beliefs about taxes in general. Similarly, if the user fees need to be raised after initial
implementation, that process would be subject to a different, utility-specific justification rather than the process for
raising the tax rate.
Raftelis recommends involving the public in the project process as soon as the decision is made to proceed with the
utility. A public engagement plan will need to be vetted by and executed in conjunction and collaboration with
DES Communications Division. The proposed plan conforms to Arlington County’s Six-Step Guide to Public
Engagement. The plan could include the following activities:
1. Utility development kick-off meeting: The goal of this meeting is to obtain shared understanding of
project outcomes, deadlines and milestones, conduct current state assessment and stakeholder mapping
exercise, review roles, outcomes and success measures, as well as discuss and agree on role and goals of
working with the Advisory Committee.
2. Recruitment and chartering of a Stormwater Advisory Committee: A stormwater advisory committee is
typically is a group of stakeholders with a variety of interests who provide different perspectives on
stormwater needs and funding. A typical committee is asked to consider a series of policy questions and
provide advisory opinions (depending on the group’s charter) related to key utility implementation
questions, such as rate structure details and credit policies. The recruitment and chartering details will be
determined based on the County’s goals for the Committee’s input and role.
3. Kick-off meeting with the Advisory Committee: The goal of this meeting is to kick off the project,
provide orientation to the project for committee members, review terms, goals, objectives and process, and
obtain insight on stakeholders, messages, and outreach strategies.
4. Interviews with key influencers: The goal of this effort is to validate assumptions about the approach and
current knowledge of stormwater needs to inform messaging.

58

ARLINGTON COUNTY

5. Develop an outreach plan: Based on outputs from the steps above, develop a plan that includes key
prioritized audiences, outreach goals and measurable objectives, success measures and message platform to
be incorporated into materials.
6. Develop outreach materials following the outreach plan. Materials will include content for project
webpage and imagery; stormwater branding and imagery; six social media posts and social media plan;
two news releases; and two articles for County newsletter.
7. Conduct four stakeholder meetings, either with the Advisory Committee or with four stakeholder groups
that can be identified based on research. Meetings will focus on topics like expected levels of service, rate
models, development issues and opportunities, etc.
8. Conduct open houses to gather public input on the scope and needs of the Stormwater Program, following
the “Involve” level from the County’s Public Engagement model.
9. Develop presentations and presentation materials for ongoing presentation needs.
10. Continue public engagement up to and after implementation of the stormwater user fee after the
anticipated stormwater utility implementation in July 2022. Ongoing public communications may include
social media posts, web content, and articles in the County newsletter as well as meetings with customer
groups and stakeholders following implementation.
The plan for outreach will need to be developed further in response to considerations around timing of the effort
and other ongoing project and further consideration of billing methodology. Specific outreach efforts and their
timing will need to be carefully planned and fleshed out further at the outset of Phase 2.

FINANCING SCENARIOS & MODEL

A major part of the work on Phase 2 of the project will be to finalize the rate modeling that was begun in the
feasibility study during Phase 1. This area ensures that the financial plan covers all program needs within the 10year study period are being covered and that metrics and standards have been established to measure the financial
health and sustainability of the program. This approach includes the following tasks:

1. GIS data development necessary to the degree required to provide level of detail necessary to establish
billing units and preferred rate structure. As discussed in Stormwater Utility Implementation and
Administration section of this Report, the County’s existing impervious layer will need to be updated so it
more accurately captures the impervious surfaces that contribute to stormwater runoff.
2. Work with County staff to finalize basic rate structure elements with input from the Stormwater Advisory
Committee.
3. Development of credit options and exemptions consistent with the Code of Virginia, including the impact
on the distribution of costs among rate payers and the potential administrative burden on County staff.
4. Finalization of the rate model and financial plan that was developed during Phase 1. The model will
incorporate the County’s decisions on rate structure, credits, exemptions, and rate relief.
5. Incorporation of financial metrics and standards not already included in the model that would measure
the financial health of the program (i.e., satisfy financial goals and objectives).

BILLING PROCESS CONSIDERATIONS

Following utility implementation, a new stormwater user fee will need to be conveyed to County’s residents and
ratepayers in a clear manner that ensures a maximum collection rate. The County will need to decide whether the
utility bill or the tax bill is the best billing method for the new fee, as described in Billing and Customer Service
Options section of the Report. Regardless of the method chosen, the following tasks will need to be completed:
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1. Develop billing policies and determine the billing method. If the County decides to bill for stormwater on
the utility bill, additional data development will include account review, parcel-to-account matching, and
creation of “stormwater-only” accounts. Tax billing too, will require the addition of new accounts. Taxexempt parcels that are billable for stormwater will have to be added to the system.
2. Develop billing system requirements and perform billing system integration testing to integrate
stormwater billing into the billing process and to ensure that billing process will perform as expected.
3. Develop an appeals process. This process will allow customers to dispute their stormwater user fee in a
systematic manner and establish a system for the County staff to keep track of granted credits and appeals.
Figure 13 below shows the estimated schedule for Phase 2 tasks of the project as outlined above. Note that dates in
the figure are provided for planning purposes only and that the implementation schedule may be shifted based on
the target utility implementation date selected by the County.
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Figure 13. Phase 2 Schedule
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2021
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PHASE 3
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Deliver Billing & Master
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Implement Staff Training

County tasks
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Staff
Bring on Temporary Customer
Service Reps
Respond to Detailed Customer
Requests

Figure 14. Phase 3 and Post-Implementation Schedule
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Project Phase 3 & Post-Implementation
Phase 3 of the project focuses on the utility launch while post-implementation activities anticipate some needed
actions by the County to safeguard the success of the new utility. Some activities continue after the implementation
date to ensure public support for the new utility. Figure 14 above shows the expected schedule of this phase of the
project. Note that dates in the figure are provided for planning purposes only and that the implementation schedule
may be shifted based on the target utility implementation date selected by the County. Phase 3 is expected to
comprise the following tasks, all of which start prior to utility go-live date:

1. Create and deploy the master account file and support the County staff with integrating stormwater billing
into the selected billing method and technology.
2. Revise the regulatory framework to enable the stormwater utility. The new utility would establish a new
stormwater enterprise fund to manage the utility’s revenues and costs. This enterprise fund would replace
the existing special revenue fund that accounts for the proceeds from the Sanitary Tax. The County’s rate
ordinance will also need to be updated following the passage of the stormwater rates by the County Board,
which is expected to take place as part of the annual budget process.
3. Hire and train new staff to support utility administration, as discussed in detail in Stormwater Utility
Implementation and Administration section.
4. Retain temporary Customer Service staff to support the Contact Center immediately prior and postimplementation for a total of 4-6 months.
5. Provide training to existing and temporary Customer Service staff, including FAQs and training collateral
to assist with responding to questions and complaints regarding the new utility.
6. Begin to respond to detailed customer questions and requests 30-60 days prior to utility implementation.
Detailed customer questions and requests are expected to be routed by the Contact Center to Stormwater
Program staff prior to and post-implementation.
7. Establish a mechanism for GIS and billing data maintenance. Customer data may change due to
developments, changes to impervious surface or as a result of appeals process initiated by the customer.
8. Train the billing and collections staff on the details of the new user fee within the first 120 days after
initial billing.
9. Begin using the final rate model.

Final Recommendations

The County’s Stormwater Program is an integrated, multi-sector program that manages both capital projects and
operations and maintenance related to the County’s stormwater infrastructure, conveyance, and regulatory
compliance. However, insufficiency of the system to manage increasing frequency and volatility of storms,
escalating regulatory benchmarks, and mounting infrastructure repair and replacement needs are driving the
FY 2021 – FY 2030 capital improvement plan, and placing progressive funding pressures on the program. Our
modeling projects that, to meet this need, the current Sanitary Tax rate would have to approximately double by FY
2032 if the FY 2021 and projected subsequent bond referenda pass and capital projects that are projected to be debtfunded are indeed funded as such.
Alternatively, the County could choose to implement a stormwater utility associated stormwater user fee to
distribute the financial burden in a fairer manner, as discussed in the Interim Deliverable. After completing the
financial plan and rate model, Raftelis recommends for the County to implement the stormwater user fee. A fee
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would shift the County toward the fairest cost recovery method – based on demand placed on the system by each
property – which becomes more critical as costs increase over time. A user fee structure will also give customers
more control over their individual fee by reducing impervious area or participating in a credit program, and it
frames the service provision more like a utility (similar to water and sewer) for the customer, making the
relationship between demand, costs, and service more transparent. Within this consideration of fair cost recovery,
Raftelis acknowledges that many residential properties and some commercial properties pay more than they would
under a tax while others pay less. These differences are influenced by which rate structure is used as well as the
parcel’s tax value and land use characteristics. However, under the user fee, the distribution is more closely aligned
with the cost driver – impervious area. Tax-exempt properties would be charged a stormwater user fee proportional
to their impervious surfaces. This approach promotes fair distribution of the financial burden for maintaining the
drainage system and supports regulatory compliance, even among properties that are not assessed real estate taxes.
Using the utility framework would help the County to keep the public conversation focused on the needs of the
Stormwater Program. During implementation, it would allow the County to engage in a public relation campaign
about increased stormwater funding needs that is independent from tax-related discussions, which could be shaped
by participants’ long-held beliefs about taxes in general. Similarly, if the user fees need to be raised after initial
implementation, that process would be subject to a different, utility-specific justification rather than the process for
raising the tax rate.
In making this shift, the County would align with the industry trend of funding stormwater program costs with a
user fee. There is strong precedent for moving from a tax funding method to a user fee funding method: in the
Commonwealth, 19 of 21 Virginia Municipal Stormwater Association (VAMSA) jurisdictions have already created
stormwater utilities and charge user fees based on property characteristics.
The planned capital improvements for Arlington County's Stormwater Program are increasing and will necessitate
an increase in overall revenue needed to fund the program. The household impact will increase regardless of the
funding method that the County pursues because of the increasing revenue generation requirements. Already,
County is planning a tax rate increase in order to fund the FY21 CIP & bond issuance and the subsequent debt
service due in FY22.
Should the County pursue a user fee, however, the program’s revenue requirements may be recovered using an
ERU-based fee, which in Arlington is set to 2,400 SF, or using standard billing units of 1,000 SF. Raftelis
recommends using the ERU-based approach as the industry standard as well as for ease of application to
residential properties, ease of administration, and ease of communication with the customers. However, due to the
variability of residential property types and sizes, and impervious areas associated with them, Raftelis
recommends the Tiered with Cap rate structure for residential properties.
Raftelis also recommends that the stormwater user fee would be a parcel-based fee and that if the utility bill is
selected as the billing option, the appropriate stormwater user fee associated with the parcel would be associated
with the utility account located on that property. Additional stormwater-only accounts should be created as needed.
As part of utility administration, the program budget will need to cover overhead, utility billing, and administration
costs. Raftelis recommends for the County to bring on additional 2.5 FTEs to administer the utility through
billing, customer support, data maintenance, and outreach. Raftelis also recommends for the DES Customer
Service team or Treasurer’s Office customer service team should be temporarily augmented during utility
implementation and that additional data development of the GIS impervious layer be performed. Last but not
least, the County should take advantage of the time available prior to the anticipated utility implementation date of
July 1, 2022 to perform customer outreach and engagement to ensure public buy-in for the new utility.
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Projected Operations and Maintenance Schedule
Arlington County, VA
Stormwater Financial Model

FY 2017

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

Arlington County, VA - Stormwater Financial Model
Key Assumptions
Expense Inflation Factors
General (CPIU)
Chargebacks
Personnel
Capital
Non-Inflated
Non-Recurring

0.00%
3.00%
0.00%
0%
0%
-100%

2.00%
3.00%
3.25%
3%
0%
-100%

2.00%
3.00%
3.25%
3%
0%
-100%

2.00%
3.00%
3.25%
6%
0%
-100%

2.00%
3.00%
3.25%
6%
0%
-100%

2.00%
3.00%
3.25%
9%
0%
-100%

2.00%
3.00%
3.25%
9%
0%
-100%

2.00%
3.00%
3.25%
12%
0%
-100%

2.00%
3.00%
3.25%
12%
0%
-100%

2.00%
3.00%
3.25%
15%
0%
-100%

2.00%
3.00%
3.25%
15%
0%
-100%

Arlington County, VA - Stormwater Financial Model
Operation & Maintenance
Cost Center

Category

Summary O&M
47210 Stormwater Program - Personnel
47210 Stormwater Program - Non-Personnel
47211
Environmental Planning Office - Non-Personnel
47212
Water-Sewer Streets - Non-Personnel
47213
Development Services - Non-Personnel
Budget Change Forms
Total - Summary O&M

FY 2017
Actual

FY 2018
Actual

FY 2019
Actual

FY 2020
Preliminary

FY 2021
Budgeted

FY 2022
Projected

FY 2023
Projected

FY 2024
Projected

FY 2025
Projected

FY 2026
Projected

FY 2027
Projected

FY 2028
Projected

FY 2029
Projected

FY 2030
Projected

FY 2031
Projected

FY 2032
Projected

$4,771,863
$2,375,272
$1,619,295
$726,741
$29,235
$0
$7,147,134

$4,883,001
$2,896,142
$2,232,476
$636,655
$27,011
$0
$7,779,143

$4,798,036
$2,885,375
$2,219,199
$638,079
$28,097
$0
$7,683,411

$5,219,514
$2,997,070
$2,177,545
$795,828
$23,697
$0
$8,216,584

$5,727,381
$4,248,519
$3,316,254
$818,584
$113,681
$0
$9,975,900

$5,727,381
$4,459,042
$3,352,141
$818,584
$75,481
$0
$10,186,423

$6,464,037
$4,416,194
$3,172,651
$831,350
$81,281
$0
$10,880,231

$6,674,118
$4,327,146
$3,239,940
$844,371
$87,081
$0
$11,001,264

$6,891,027
$4,418,359
$3,308,956
$857,653
$92,881
$0
$11,309,386

$7,114,985
$4,511,672
$3,379,744
$871,200
$98,681
$0
$11,626,657

$7,346,222
$4,607,140
$3,452,352
$885,019
$104,481
$0
$11,953,362

$7,584,974
$4,704,816
$3,526,829
$899,113
$110,281
$0
$12,289,790

$7,831,486
$4,804,759
$3,603,223
$913,490
$116,081
$0
$12,636,245

$8,086,009
$4,907,026
$3,681,587
$928,154
$121,881
$0
$12,993,035

$8,348,804
$5,011,677
$3,761,972
$943,112
$127,681
$0
$13,360,481

$8,620,140
$5,118,773
$3,844,433
$958,368
$133,481
$0
$13,738,914
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Arlington County, VA
Stormwater Financial Model

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

Project Total
FY2021 - FY2030

Arlington County, VA - Stormwater Financial Model
Key Assumptions
Expense Inflation Factors
General (CPIU)
Personnel
Capital
Non-Inflated
Non-Recurring

0%
0%
0%
0%
0%

0.00%
0.00%
0%
0%
-100%

2.00%
3.25%
3%
0%
-100%

2.00%
3.25%
3%
0%
-100%

2.00%
3.25%
6%
0%
-100%

2.00%
3.25%
6%
0%
-100%

2.00%
3.25%
9%
0%
-100%

2.00%
3.25%
9%
0%
-100%

2.00%
3.25%
12%
0%
-100%

2.00%
3.25%
12%
0%
-100%

2.00%
3.25%
15%
0%
-100%

2.00%
3.25%
15%
0%
-100%

Arlington County, VA - Stormwater Financial Model
Capital Projects Schedule
Cost
Center

FY 2019

Program

Actual
Summary CIP
47221 Maintenance Capital
47222 System Expansion / Capacity
47224 Environmental Quality
Total - Summary CIP

Cost
Center

Program Inflation
Priority

Phase

Project Name

Funding
Source

FY 2020
Preliminary

$400,000
$0
$2,248,000
$2,648,000

$885,000
$250,000
$1,953,000
$3,088,000

FY 2019

FY 2020

Actual

Preliminary

FY 2021

FY 2022

Budgeted

Projected

47221
2
Non-Inflated
47221
3
Non-Inflated
47221
4
Non-Inflated
47221
4
Non-Inflated
47221
5
Non-Inflated
47221
5
Non-Inflated
47221
6
Non-Inflated
47221
7
Non-Inflated
47221
8
Non-Inflated
47221
9
Non-Inflated
47221
10
Non-Inflated
47221
11
Non-Inflated
47221
Subtotal - Maintenance Capital
System Expansion / Capacity
47222
1
Non-Inflated

Construction

Stormwater Mains Rehab & Replacement

Construction
Construction
Design
Construction
Design
Construction
Construction
Construction
Planning
Construction
Construction
Construction

Four Mile Run Flood Control Project Maintenance
Donaldson Run outfall / channel repair - 24th Rd N
Downstream Dumbarton St Culvert
Downstream Dumbarton St Culvert
Upstream Dumbarton St Culvert
Upstream Dumbarton St Culvert
Frames & Covers (MHR3)
Manhole & Catch Basin Rehabilitation (MHR2)
Risk & Condition Assessments, RAMP (STMW)
Sidewalk Underdrains
Outfall Repairs
TC / CMP to RCP & relining
Additonal costs based on LOS

FY 2024

Projected

FY 2025

Projected

Projected

FY 2027

Projected

$5,575,000
$12,350,000
$5,140,000
$23,065,000

$1,575,000
$23,030,000
$5,490,000
$30,095,000

$3,195,000
$20,240,000
$4,230,000
$27,665,000

$3,195,000
$7,950,000
$1,975,000
$13,120,000

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

Budgeted

Projected

Projected

Projected

Projected

FY 2028

Projected

$5,490,000
$11,550,000
$3,968,000
$21,008,000

Projected

FY 2028

Projected

FY 2030

Projected

$3,290,000
$3,290,000
$9,590,000
$9,645,000
$2,025,000
$2,025,000
$14,905,000 $14,960,000

FY 2027

Projected

FY 2029

Projected

FY 2032

Projected

Project Total
FY2021 - FY2030

Projected

$3,365,000
$3,365,000
$3,440,000
$3,440,000
$10,360,000
$8,285,000
$5,230,000
$5,230,000
$2,080,000
$2,080,000
$2,130,000
$2,140,000
$15,805,000 $13,730,000 $10,800,000 $10,810,000

FY 2029

Projected

FY 2031

FY 2030

Projected

FY 2031

Projected

FY 2032

Projected

$35,140,000
$120,760,000
$33,006,000
$188,906,000

Project Total
FY2021 - FY2030

Projected

Costs highlighted in orange are subject to FY 2021 bond referendum ($50.84M)
Costs highlighed in green are updated to rate revenue funded to match debt funding goal for FY 2023 and FY 2024

$200,000

$200,000

$250,000

$250,000

$300,000

$1,030,000

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$200,000
$0

$100,000
$10,000
$0
$50,000
$0
$50,000
$200,000
$50,000
$25,000
$0
$200,000
$0

$400,000

$885,000

$1,000,000
$400,000
$0
$0
$0
$0
$200,000
$50,000
$500,000
$50,000
$350,000
$0
$0
$2,800,000

$1,880,000
$600,000
$652,500
$697,500
$352,500
$397,500
$200,000
$50,000
$160,000
$50,000
$100,000
$100,000
$0
$5,490,000

$25,000
$0
$0
$3,000,000
$0
$1,600,000
$200,000
$50,000
$0
$50,000
$150,000
$200,000
$0
$5,575,000

Land AcquisitionSpout Run Watershed Capacity Improvements
Debt
(Master Plan projects SR11, SR12, SR14, SR15, SR17)

$0

$0

$1,100,000

$1,750,000

Rate Revenue
Debt
Rate Revenue
Rate Revenue
Debt
Debt
Debt
Debt
Rate Revenue
Rate Revenue
Rate Revenue
Rate Revenue
Rate Revenue
Rate Revenue
Rate Revenue

FY 2026

$2,800,000
$7,760,000
$3,993,000
$14,553,000

*Note:
Maintenance Capital
47221
1
Capital

FY 2023

$2,474,000
$176,000
$25,000
$0
$0
$0
$0
$0
$205,000
$55,000
$0
$55,000
$0
$205,000
$0
$3,195,000

$2,490,000
$235,000
$25,000
$0
$0
$0
$0
$0
$210,000
$60,000
$0
$60,000
$0
$210,000
$0
$3,290,000

$2,528,000
$197,000
$25,000
$0
$0
$0
$0
$0
$210,000
$60,000
$0
$60,000
$0
$210,000
$0
$3,290,000

$2,567,000
$233,000
$25,000
$0
$0
$0
$0
$0
$210,000
$60,000
$0
$60,000
$0
$210,000
$0
$3,365,000

$2,607,000
$193,000
$25,000
$0
$0
$0
$0
$0
$210,000
$60,000
$0
$60,000
$0
$210,000
$0
$3,365,000

$2,875,000

$2,875,000

$18,180,000

$25,000
$0
$0
$0
$0
$0
$205,000
$55,000
$0
$55,000
$0
$205,000
$0
$1,575,000

$2,439,000
$211,000
$25,000
$0
$0
$0
$0
$0
$205,000
$55,000
$0
$55,000
$0
$205,000
$0
$3,195,000

$25,000
$0
$0
$0
$0
$0
$210,000
$60,000
$0
$60,000
$0
$210,000
$0
$3,440,000

$25,000
$0
$0
$0
$0
$0
$210,000
$60,000
$0
$60,000
$0
$210,000
$0
$3,440,000

$3,080,000
$1,000,000
$652,500
$3,697,500
$352,500
$1,997,500
$2,055,000
$555,000
$660,000
$555,000
$600,000
$1,755,000
$0
$35,140,000

$2,030,000

$1,000,000

$0

$0

$0

$0

$0

$0

$0

$0

$5,880,000

47222

1

Capital

Design

Spout Run Watershed Capacity Improvements
Debt
(Master Plan projects SR11, SR12, SR14, SR15, SR17)

$0

$0

$300,000

$250,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$550,000

47222

1

Non-Inflated

Construction

Spout Run Watershed Capacity Improvements
Debt
(Master Plan projects SR11, SR12, SR14, SR15, SR17)

$0

$50,000

$0

$2,500,000

$5,000,000

$7,995,000

$7,995,000

$0

$0

$0

$0

$0

$0

$0

$23,490,000

47222

2

Capital

$0

$0

$150,000

$650,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$800,000

47222

2

Capital

Land AcquisitionTorreyson Run Watershed Capacity Improvements (3 Debt
hotspots)
Design
Torreyson Run Watershed Capacity Improvements (3 Debt
hotspots)

$0

$0

$250,000

$50,000

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$300,000
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Cost
Program Inflation
Center Priority
47222
2
Capital

Funding
Source
Construction Torreyson Run Watershed Capacity Improvements (3 Debt
hotspots)
47222
3
Capital
Design
Reed School (with APS)
Debt
47222
3
Capital
Construction Reed School (with APS)
Debt
47222
4
Capital
Land AcquisitionLubber Run Watershed Capacity Improvements
Debt
(Master Plan projects LR3, LR4)
47222
4
Non-Inflated
Design
Lubber Run Watershed Capacity Improvements
Rate Revenue
(Master Plan projects LR3, LR4)
Debt
47222
4
Capital
Construction Lubber Run Watershed Capacity Improvements
Debt
(Master Plan projects LR3, LR4)
47222
5
Capital
Construction Flood Risk Reduction Programs & Capacity
Debt
Improvements (incl. Monroe to 18th)
47222
5
Capital
Land AcquisitionHo, Westover, others in CR, SR, TR, LR or other
Debt
watersheds, additional costs if assessments is low
47222
6
Capital
Construction Miscelaneous Expansion / Capacity Projects
Debt
47222
3
Capital
Land AcquisitionLee Hwy Culvert @ N Sycamore St for Crossman Run Debt
Watershed Capacity Improvements (3 HRFAs)
47222
7
Non-Inflated
Design
Lee Hwy Culvert @ N Sycamore St for Crossman Run Debt
Watershed Capacity Improvements (3 HRFAs)
47222
7
Capital
Construction Lee Hwy Culvert @ N Sycamore St for Crossman Run Debt
Watershed Capacity Improvements (3 HRFAs)
47222
8
Capital
Land Acquisition33rd St. N to Williamsburg
Debt
47222
8
Non-Inflated
Design
33rd St. N to Williamsburg
Debt
Rate Revenue
47222
8
Capital
Construction 33rd St. N to Williamsburg
Debt
47222
9
Non-Inflated
Land AcquisitionWilliamsburg @ N Underwood
Debt
47222
9
Non-Inflated
Design
Williamsburg @ N Underwood
Debt
Rate Revenue
47222
9
Non-Inflated
Construction Williamsburg @ N Underwood
Debt
47222
10
Non-Inflated
Design
N Thomas St
Debt
Rate Revenue
47222
10
Capital
Construction N Thomas St
Debt
47222
11
Capital
Construction Stohmans Run 1
Debt
47222
Capital
Design
Ballston Garage
Debt
47222
12
Capital
Construction Flood Risk Reduction Programs & Capacity
Debt
Improvements (incl. Lower Long Branch and others)
47222
Additonal costs based on LOS
Debt
Subtotal - System Expansion / Capacity
Environmental Quality
47224
1
Non-Inflated
47224
2
Non-Inflated

Phase

Project Name

Construction
Construction

Water Quality Credit (MS4 permit, RES1)
Ballston Pond Watershed Retrofit (BBP)
Donaldson Run Tributary B Stream Restoration
(S32D)
Sparrow Pond Watershed Retrofit (S44D)
Gulf Branch Stream Restoration

47224

3

Non-Inflated

Construction

47224
47224

4
5

Capital
Non-Inflated

Construction
Design

47224
47224

5
6

Non-Inflated
Capital

Construction
Construction

Gulf Branch Stream Restoration
Stream Restoration & Maintenance (formerly
Stormwater Master Plan Stream Restoration / Outfall
Projects)

47224

7

Capital

Construction

Watershed Retrofits (formerly Stormwater Master
Plan Retrofit Projects)
Pershing & Oakland Bioretention
11th St N (Evergreen) Bioretention
Walter Reed Drive Watershed Retrofits (S39D)
Additonal costs based on LOS

47224
Capital
47224
Capital
47224
8
Capital
47224
Subtotal - Environmental Quality
Total - Capital Projects

Construction
Construction
Construction

FY 2019

FY 2020

$0

$100,000

$0

$0

$0

$1,805,000

$1,855,000

$2,330,000

$2,180,000

$1,960,000

$2,240,000

$950,000

$0

$0

Project Total
FY2021 - FY2030
$13,320,000

$0
$0
$0

$0
$0
$0

$200,000
$130,000
$0

$0
$950,000
$750,000

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$200,000
$1,080,000
$750,000

$0

$0

$250,000

$250,000

$0

$100,000

$0

$0

$300,000
$0

$0
$0

$1,370,500
$219,500

$0
$2,120,000

$0
$1,635,000

$0
$2,725,000

$0
$3,360,000

$0
$2,240,000

$0
$0

$0
$0

$12,299,500

$0

$0

$650,000

$750,000

$1,800,000

$1,030,000

$1,060,000

$1,060,000

$1,090,000

$820,000

$840,000

$840,000

$860,000

$860,000

$9,940,000

$2,400,000

$2,400,000

$1,235,000

$4,120,000

$3,180,000

$1,270,000

$3,270,000

$2,725,000

$2,800,000

$2,800,000

$2,875,000

$2,875,000

$26,200,000

$0 ?

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

$2,170,500

$0
0 ?

$0

$300,000
$730,000

$300,000
$0

$0
$0

$310,000
$205,000

$0
$0

$320,000
$0

$325,000
$0

$325,000
$0

$0
$0

$335,000
$0

$345,000
$0

$345,000
$0

$2,215,000
$935,000

$0

$0

$0

$50,000

$250,000

$925,000

$0

$0

$0

$0

$0

$0

$0

$0

$1,225,000

$0

$0

$0

$0

$0

$1,650,000

$2,440,000

$850,000

$0

$0

$0

$0

$0

$0

$4,940,000

$0
$0

$0
$0

$0
$100,000

$0
$0

$1,030,000
$0

$1,030,000

$0

$0

$0

$0

$0

$0

$0

$0

$2,060,000
$200,000

$0
$0
$0

$0
$0
$0

$0
$500,000
$100,000

$0
$0
$0

$0
$500,000

$100,000
$930,000
$0

$0
$1,060,000
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0

$0
$0

$0
$0

$900,000
$0

$100,000
$0
$105,000

$0
$900,000

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

$0
$500,000
$100,000
$0

$0
$0
$0
$0

$0
$0
$0
$0

$224,000
$806,000
$0
$0
$0

$0
$1,060,000
$0
$0
$0

$0
$0
$0
$0
$0

$0
$0
$0
$0
$1,090,000

$0
$0
$0
$0
$1,090,000

$0
$0
$0
$0
$1,120,000

$0
$0
$0
$0
$1,120,000

$0
$0
$0
$0
$1,150,000

$0
$0
$0
$0
$1,150,000

$1,866,000
$500,000
$100,000
$4,420,000

$0

$250,000

$0
$7,760,000

$0
$11,550,000

$0
$0
$12,350,000 $23,030,000

$0
$20,240,000

$0
$7,950,000

$0
$9,590,000

$0
$0
$9,645,000 $10,360,000

$0
$8,285,000

$0
$5,230,000

$0
$5,230,000

$0
$120,760,000

Rate Revenue
Debt
Rate Revenue
Rate Revenue

$2,000,000
$160,000
$0
$0

$1,491,000
$0
$0
$0

$953,000
$0
$0
$2,460,000

$953,000
$1,670,000
$500,000
$0

$0

$1,354,000
$0

$0

$0

$0

$0

$0

$0

$0

$0

$1,906,000
$4,340,000

$2,170,000
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

Rate Revenue
Rate Revenue
Debt
Debt
Rate Revenue

$88,000
$0

$62,000
$0

$0
$0

$0
$0

$1,700,000
$75,000

$1,030,000

$0
$0

$350,000
$0

$0
$260,000

$0
$260,000

$0

$0
$2,750,000

$0
$2,575,000

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0

$0

$0

$500,000

$270,000
$925,000

$575,000
$1,135,000

$595,000
$1,060,000

$1,655,000
$320,000

$1,700,000
$325,000

$1,700,000
$325,000

$1,745,000
$335,000

$1,745,000
$335,000

$1,795,000
$335,000

$1,795,000
$345,000

$5,260,000

$0
$0
$0

$0
$0
$50,000

$2,248,000

$1,953,000

$120,000
$100,000
$100,000
$0
$3,993,000

$0
$85,000
$0
$0
$3,968,000

$0
$0
$0
$0
$5,140,000

$0
$0
$0
$0
$5,490,000

$0
$0
$0
$0
$4,230,000

$0
$0
$0
$0
$1,975,000

$0
$0
$0
$0
$2,025,000

$0
$0
$0
$0
$2,025,000

$0
$0
$0
$0
$2,080,000

$0
$0
$0
$0
$2,080,000

$0
$0
$0
$0
$2,130,000

$0
$0
$0
$0
$2,140,000

$120,000
$185,000
$100,000
$0
$33,006,000

$2,648,000

$3,088,000

$14,553,000

$21,008,000

$23,065,000

$30,095,000

$27,665,000

$13,120,000

Debt
Debt
Rate Revenue
Rate Revenue
Rate Revenue
Debt

$1,990,000
$1,000,000
$200,000
$1,800,000
$329,000

$2,460,000
$2,730,000
$75,000

$14,905,000 $14,960,000

$15,805,000 $13,730,000 $10,800,000 $10,810,000

$5,325,000
$10,505,000

$188,906,000
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Cost
Program Inflation
Phase
Center Priority
Arlington County, VA - Stormwater Financial Model
Projected Funding Sources

Rate-Funded Capital Expenses
Debt-Funded Capital Expenses
Debt Funding Goal
Difference

Project Name

Funding
Source

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

Project Total
FY2021 - FY2030

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

Total
FY2021 - FY2030

$3,967,366

$3,758,508

$7,043,000
$7,510,000
$7,510,000
$0

$5,020,000
$18,045,000
$18,044,000
$1,000

$2,929,000
$27,166,000
$27,146,000
$20,000

$2,984,000
$24,681,000
$24,681,000
$0

$3,055,000
$11,850,000
$11,850,000
$0

$3,093,000
$11,867,000
$11,867,000
$0

$3,132,000
$12,673,000
$12,673,000
$0

$3,172,000
$10,558,000
$10,558,000
$0

$3,440,000
$7,360,000

$3,440,000
$7,370,000

$5,438,000
$15,570,000
$15,570,000
$0

$3,019,000
$10,101,000
$10,101,000
$0

$38,885,000
$150,021,000

Debt Schedule, 1 of 3
Arlington County, VA
Stormwater Financial Model

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

0%
1%
4%
25

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

$485,537
$1,006,633
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$1,492,170

$485,537
$1,006,633
$1,166,647
$0
$0
$0
$0
$0
$0
$0
$0
$0
$2,658,817

$485,537
$1,006,633
$1,166,647
$1,756,338
$0
$0
$0
$0
$0
$0
$0
$0
$4,415,155

$485,537
$1,006,633
$1,166,647
$1,756,338
$1,595,678
$0
$0
$0
$0
$0
$0
$0
$6,010,833

$485,537
$1,006,633
$1,166,647
$1,756,338
$1,595,678
$653,051
$0
$0
$0
$0
$0
$0
$6,663,884

$485,537
$1,006,633
$1,166,647
$1,756,338
$1,595,678
$653,051
$766,127
$0
$0
$0
$0
$0
$7,430,011

$485,537
$1,006,633
$1,166,647
$1,756,338
$1,595,678
$653,051
$766,127
$767,226
$0
$0
$0
$0
$8,197,238

$485,537
$1,006,633
$1,166,647
$1,756,338
$1,595,678
$653,051
$766,127
$767,226
$819,336
$0
$0
$0
$9,016,573

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2033

Arlington County, VA - Stormwater Financial Model
Assumptions
Insurance
Issuance Cost
Interest Rate
Term

Arlington County, VA - Stormwater Financial Model
Forecasted Debt Service Schedule
Bond Series

Amount

FY 2021 Series Bond
FY 2022 Series Bond
FY 2023 Series Bond
FY 2024 Series Bond
FY 2025 Series Bond
FY 2026 Series Bond
FY 2027 Series Bond
FY 2028 Series Bond
FY 2029 Series Bond
FY 2030 Series Bond
FY 2031 Series Bond
FY 2032 Series Bond
Total Annual Debt Service

$7,510,000
$15,570,000
$18,045,000
$27,166,000
$24,681,000
$10,101,000
$11,850,000
$11,867,000
$12,673,000
$10,558,000
$7,360,000
$7,370,000

Debt-Funded Capital FY 2021 - FY 2030
Debt-Funded Capital FY 2021 - FY 2032

$485,537
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$485,537

FY 2033

$485,537
$485,537
$485,537
$1,006,633 $1,006,633 $1,006,633
$1,166,647 $1,166,647 $1,166,647
$1,756,338 $1,756,338 $1,756,338
$1,595,678 $1,595,678 $1,595,678
$653,051
$653,051
$653,051
$766,127
$766,127
$766,127
$767,226
$767,226
$767,226
$819,336
$819,336
$819,336
$682,597
$682,597
$682,597
$0
$475,839
$475,839
$0
$0
$476,486
$9,699,170 $10,175,009 $10,651,495

$150,021,000
$164,751,000

Arlington County, VA - Stormwater Financial Model
Forecasted Debt Service - Details
Bond Series

Initial Amount

FY 2021
Principal
Interest

Issuance Cost

Insurance

Issue Amnt

$7,510,000

$75,100

$0

$7,585,100

$15,570,000

$155,700

$0

$15,725,700

Year End Principal Balance
FY 2022
Principal
Interest

$18,045,000

$180,450

$0

$18,225,450

$271,660

$0

$27,437,660

$24,681,000

$246,810

$0

$24,927,810

$101,010

$0

$10,202,010

$118,500

$0

$11,968,500

$118,670

$0

$11,985,670

$126,730

$0

$12,799,730

$105,580

$0

$10,663,580

$7,360,000

$73,600

$0

$7,433,600

$7,370,000

$73,700

$0

$7,443,700

$11,850,000

Year End Principal Balance
FY 2028
Principal
Interest

Year End Principal Balance

Year End Principal Balance
FY 2032
Principal
Interest
Year End Principal Balance

$485,537
$230,457
$255,081

$485,537
$239,675
$245,862

$485,537
$249,262
$236,275

$485,537
$259,232
$226,305

$485,537
$269,602
$215,936

$485,537
$280,386
$205,152

$7,213,549

$7,016,554

$6,811,679

$6,598,609

$6,377,016

$6,146,559

$5,906,884

$5,657,622

$5,398,390

$5,128,788

$4,848,402

$1,006,633
$377,605
$629,028

$1,006,633
$392,709
$613,924

$1,006,633
$408,417
$598,215

$1,006,633
$424,754
$581,879

$1,006,633
$441,744
$564,889

$1,006,633
$459,414
$547,219

$1,006,633
$477,791
$528,842

$1,006,633
$496,902
$509,731

$1,006,633
$516,778
$489,855

$1,006,633
$537,450
$469,183

$1,006,633
$558,948
$447,685

$1,166,647
$437,629
$729,018

$1,166,647
$455,134
$711,513

$1,166,647
$473,339
$693,307

$1,166,647
$492,273
$674,374

$1,166,647
$511,964
$654,683

$1,166,647
$532,442
$634,204

$1,166,647
$553,740
$612,907

$1,166,647
$575,890
$590,757

$1,166,647
$598,925
$567,722

$1,166,647
$622,882
$543,765

$1,756,338
$658,832
$1,097,506

$1,756,338
$685,185
$1,071,153

$1,756,338
$712,593
$1,043,746

$1,756,338
$741,096
$1,015,242

$1,756,338
$770,740
$985,598

$1,756,338
$801,570
$954,769

$1,756,338
$833,633
$922,706

$1,756,338
$866,978
$889,360

$1,756,338
$901,657
$854,681

$1,595,678
$598,566
$997,112

$1,595,678
$622,508
$973,170

$1,595,678
$647,409
$948,269

$1,595,678
$673,305
$922,373

$1,595,678
$700,237
$895,441

$1,595,678
$728,247
$867,431

$1,595,678
$757,376
$838,302

$1,595,678
$787,672
$808,006

$653,051
$244,970
$408,080

$653,051
$254,769
$398,282

$653,051
$264,960
$388,091

$653,051
$275,558
$377,492

$653,051
$286,581
$366,470

$653,051
$298,044
$355,007

$653,051
$309,966
$343,085

$9,957,040

$9,702,271

$9,437,311

$9,161,753

$8,875,172

$8,577,128

$8,267,163

$766,127
$287,387
$478,740

$766,127
$298,883
$467,245

$766,127
$310,838
$455,289

$766,127
$323,271
$442,856

$766,127
$336,202
$429,925

$766,127
$349,650
$416,477

$767,226
$287,799
$479,427

$767,226
$299,311
$467,915

$767,226
$311,284
$455,942

$767,226
$323,735
$443,491

$767,226
$336,685
$430,542

$819,336
$307,347
$511,989

$819,336
$319,641
$499,695

$819,336
$332,426
$486,910

$819,336
$345,723
$473,613

$12,492,383 $12,172,743 $11,840,317 $11,494,594

$10,558,000

FY 2031
Principal
Interest

$485,537
$221,593
$263,944

$11,697,871 $11,398,560 $11,087,276 $10,763,541 $10,426,856

$12,673,000

Year End Principal Balance
FY 2030
Principal
Interest

$485,537
$213,070
$272,467

$11,681,113 $11,382,230 $11,071,392 $10,748,121 $10,411,918 $10,062,268

$11,867,000

Year End Principal Balance
FY 2029
Principal
Interest

$485,537
$204,875
$280,662

$24,329,244 $23,706,736 $23,059,327 $22,386,023 $21,685,785 $20,957,539 $20,200,162 $19,412,491

$10,101,000

Year End Principal Balance
FY 2027
Principal
Interest

$485,537
$196,995
$288,542

FY 2033

$26,778,828 $26,093,643 $25,381,050 $24,639,953 $23,869,213 $23,067,643 $22,234,010 $21,367,032 $20,465,375

Year End Principal Balance
FY 2026
Principal
Interest

$485,537
$189,418
$296,119

FY 2032

$17,787,821 $17,332,687 $16,859,348 $16,367,075 $15,855,111 $15,322,669 $14,768,929 $14,193,039 $13,594,114 $12,971,231

$27,166,000

Year End Principal Balance
FY 2025
Principal
Interest

$485,537
$182,133
$303,404

FY 2031

$15,348,095 $14,955,386 $14,546,968 $14,122,214 $13,680,470 $13,221,056 $12,743,265 $12,246,363 $11,729,584 $11,192,135 $10,633,187

Year End Principal Balance
FY 2024
Principal
Interest

FY 2022

$7,402,967

Year End Principal Balance
FY 2023
Principal
Interest

FY 2021

$682,597
$256,053
$426,543

$682,597
$266,296
$416,301

$682,597
$276,947
$405,649

$10,407,527 $10,141,231

$9,864,283

$475,839
$178,495
$297,344

$475,839
$185,635
$290,204

$7,255,105

$7,069,470
$476,486
$178,738
$297,748
$7,264,962

Debt Schedule, 2 of 3
Arlington County, VA
Stormwater Financial Model

FY 2034

FY 2035

FY 2036

FY 2037

FY 2038

FY 2039

FY 2040

FY 2041

FY 2042

FY 2043

FY 2044

FY 2045

FY 2046

FY 2034

FY 2035

FY 2036

FY 2037

FY 2038

FY 2039

FY 2040

FY 2041

FY 2042

FY 2043

FY 2044

FY 2045

FY 2046

Arlington County, VA - Stormwater Financial Model
Assumptions
Insurance
Issuance Cost
Interest Rate
Term

Arlington County, VA - Stormwater Financial Model
Forecasted Debt Service Schedule
Bond Series

Amount

FY 2021 Series Bond
FY 2022 Series Bond
FY 2023 Series Bond
FY 2024 Series Bond
FY 2025 Series Bond
FY 2026 Series Bond
FY 2027 Series Bond
FY 2028 Series Bond
FY 2029 Series Bond
FY 2030 Series Bond
FY 2031 Series Bond
FY 2032 Series Bond
Total Annual Debt Service

$7,510,000
$15,570,000
$18,045,000
$27,166,000
$24,681,000
$10,101,000
$11,850,000
$11,867,000
$12,673,000
$10,558,000
$7,360,000
$7,370,000

Debt-Funded Capital FY 2021 - FY 2030
Debt-Funded Capital FY 2021 - FY 2032

$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$485,537
$1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633 $1,006,633
$1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647 $1,166,647
$1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338 $1,756,338
$1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678 $1,595,678
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$653,051
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$766,127
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$767,226
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$819,336
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$682,597
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$475,839
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$476,486
$10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495 $10,651,495

$150,021,000
$164,751,000

Arlington County, VA - Stormwater Financial Model
Forecasted Debt Service - Details
Bond Series

Initial Amount

FY 2021
Principal
Interest

Issuance Cost

Insurance

Issue Amnt

$4,253,536

$3,938,140

$3,610,129

$3,268,997

$2,914,220

$2,545,252

$2,161,525

$1,762,449

$1,347,410

$915,769

$466,863

$0

$1,006,633
$628,740
$377,893

$1,006,633
$653,890
$352,743

$1,006,633
$680,045
$326,588

$1,006,633
$707,247
$299,386

$1,006,633
$735,537
$271,096

$1,006,633
$764,958
$241,675

$1,006,633
$795,557
$211,076

$1,006,633
$827,379
$179,254

$1,006,633
$860,474
$146,159

$1,006,633
$894,893
$111,740

$1,006,633
$930,689
$75,944

$10,051,882

$9,447,324

$8,818,584

$8,164,695

$7,484,650

$6,777,403

$6,041,866

$5,276,908

$4,481,351

$3,653,972

$2,793,498

$1,898,605

$967,916

$1,166,647
$647,798
$518,849

$1,166,647
$673,709
$492,937

$1,166,647
$700,658
$465,989

$1,166,647
$728,684
$437,963

$1,166,647
$757,832
$408,815

$1,166,647
$788,145
$378,502

$1,166,647
$819,671
$346,976

$1,166,647
$852,457
$314,189

$1,166,647
$886,556
$280,091

$1,166,647
$922,018
$244,629

$1,166,647
$958,899
$207,748

$1,166,647
$997,255
$169,392

$1,166,647
$1,037,145
$129,502

Year End Principal Balance
FY 2025
Principal
Interest

$24,681,000

$246,810

$0

$24,927,810

$101,010

$0

$10,202,010

$118,500

$0

$11,968,500

$118,670

$0

$11,985,670

$126,730

$0

$12,799,730

$105,580

$0

$10,663,580

$7,360,000

$73,600

$0

$7,433,600

$7,370,000

$73,700

$0

$7,443,700

Year End Principal Balance
FY 2026
Principal
Interest

$10,101,000

Year End Principal Balance
FY 2027
Principal
Interest

$11,850,000

Year End Principal Balance
FY 2028
Principal
Interest

$11,867,000

Year End Principal Balance
FY 2029
Principal
Interest

$12,673,000

Year End Principal Balance
FY 2030
Principal
Interest

$10,558,000

Year End Principal Balance
FY 2031
Principal
Interest
Year End Principal Balance
FY 2032
Principal
Interest
Year End Principal Balance

$485,537
$448,906
$36,631

FY 2046

$1,006,633
$604,558
$402,075

$12,323,434 $11,649,724 $10,949,067 $10,220,382

$485,537
$431,641
$53,896

FY 2045

$4,556,801

$27,437,660

$485,537
$415,039
$70,498

FY 2044

$1,006,633
$581,305
$425,327

$0

$485,537
$399,076
$86,461

FY 2043

$15,725,700

$271,660

$485,537
$383,727
$101,810

FY 2042

$0

$27,166,000

$485,537
$368,968
$116,569

FY 2041

$155,700

Year End Principal Balance
FY 2024
Principal
Interest

$485,537
$354,777
$130,760

FY 2040

$15,570,000

$18,225,450

$485,537
$341,132
$144,405

FY 2039

$485,537
$291,601
$193,936

$0

$485,537
$328,011
$157,526

FY 2038

$7,585,100

$180,450

$485,537
$315,396
$170,141

FY 2037

$0

$18,045,000

$485,537
$303,265
$182,272

FY 2036

$75,100

Year End Principal Balance
FY 2023
Principal
Interest

FY 2035

$7,510,000

Year End Principal Balance
FY 2022
Principal
Interest

FY 2034

$485,537
$466,863
$18,675

$9,462,551

$8,674,406

$7,854,735

$7,002,278

$6,115,722

$5,193,704

$4,234,806

$3,237,551

$2,200,406

$1,756,338
$1,097,004
$659,335

$1,756,338
$1,140,884
$615,454

$1,756,338
$1,186,519
$569,819

$1,756,338
$1,233,980
$522,358

$1,756,338
$1,283,339
$472,999

$1,756,338
$1,334,673
$421,666

$1,756,338
$1,388,060
$368,279

$1,756,338
$1,443,582
$312,756

$1,756,338
$1,501,325
$255,013

$19,527,652 $18,552,419 $17,538,177 $16,483,366 $15,386,362 $14,245,478 $13,058,959 $11,824,979 $10,541,640

$9,206,967

$7,818,907

$6,375,325

$4,873,999

$1,595,678
$819,178
$776,500

$1,595,678
$1,121,102
$474,576

$1,595,678
$1,165,946
$429,732

$1,595,678
$1,212,584
$383,094

$1,595,678
$1,261,088
$334,591

$1,595,678
$1,311,531
$284,147

$18,593,312 $17,741,367 $16,855,343 $15,933,879 $14,975,556 $13,978,900 $12,942,378 $11,864,395 $10,743,293

$1,756,338
$937,723
$818,615

$1,756,338
$975,232
$781,106

$1,595,678
$851,946
$743,732

$1,756,338
$1,014,242
$742,097

$1,595,678
$886,023
$709,655

$1,756,338
$1,054,811
$701,527

$1,595,678
$921,464
$674,214

$1,595,678
$958,323
$637,355

$1,595,678
$996,656
$599,022

$1,595,678
$1,036,522
$559,156

$1,595,678
$1,077,983
$517,695

$9,577,347

$8,364,763

$7,103,675

$5,792,144

$653,051
$322,364
$330,687

$653,051
$335,259
$317,792

$653,051
$348,669
$304,382

$653,051
$362,616
$290,435

$653,051
$377,120
$275,930

$653,051
$392,205
$260,845

$653,051
$407,894
$245,157

$653,051
$424,209
$228,841

$653,051
$441,178
$211,873

$653,051
$458,825
$194,226

$653,051
$477,178
$175,873

$653,051
$496,265
$156,786

$653,051
$516,115
$136,935

$7,944,798

$7,609,540

$7,260,871

$6,898,255

$6,521,134

$6,128,929

$5,721,035

$5,296,826

$4,855,648

$4,396,824

$3,919,646

$3,423,381

$2,907,266

$766,127
$363,636
$402,491

$766,127
$378,182
$387,945

$766,127
$393,309
$372,818

$766,127
$409,042
$357,086

$766,127
$425,403
$340,724

$766,127
$442,419
$323,708

$766,127
$460,116
$306,011

$766,127
$478,521
$287,606

$766,127
$497,662
$268,466

$766,127
$517,568
$248,559

$766,127
$538,271
$227,856

$766,127
$559,802
$206,326

$766,127
$582,194
$183,933

$9,698,631

$9,320,450

$8,927,140

$8,518,099

$8,092,696

$7,650,276

$7,190,160

$6,711,639

$6,213,978

$5,696,410

$5,158,139

$4,598,337

$4,016,144

$767,226
$350,152
$417,074

$767,226
$364,158
$403,068

$767,226
$378,724
$388,502

$767,226
$393,873
$373,353

$767,226
$409,628
$357,598

$767,226
$426,014
$341,213

$767,226
$443,054
$324,172

$767,226
$460,776
$306,450

$767,226
$479,207
$288,019

$767,226
$498,376
$268,851

$767,226
$518,311
$248,916

$767,226
$539,043
$228,183

$767,226
$560,605
$206,622

$10,076,704

$9,712,546

$9,333,822

$8,939,949

$8,530,321

$8,104,307

$7,661,253

$7,200,477

$6,721,270

$6,222,894

$5,704,583

$5,165,540

$4,604,935

$819,336
$359,552
$459,784

$819,336
$373,934
$445,402

$819,336
$388,892
$430,444

$819,336
$404,447
$414,889

$819,336
$420,625
$398,711

$819,336
$437,450
$381,886

$819,336
$454,948
$364,388

$819,336
$473,146
$346,190

$819,336
$492,072
$327,264

$819,336
$511,755
$307,581

$819,336
$532,225
$287,111

$819,336
$553,514
$265,822

$819,336
$575,654
$243,681

$11,135,041 $10,761,107 $10,372,216

$9,967,769

$9,547,143

$9,109,693

$8,654,745

$8,181,599

$7,689,527

$7,177,773

$6,645,548

$6,092,034

$5,516,379

$682,597
$288,025
$394,571

$682,597
$299,546
$383,050

$682,597
$311,528
$371,068

$682,597
$323,989
$358,607

$682,597
$336,949
$345,648

$682,597
$350,427
$332,170

$682,597
$364,444
$318,153

$682,597
$379,022
$303,575

$682,597
$394,183
$288,414

$682,597
$409,950
$272,647

$682,597
$426,348
$256,249

$682,597
$443,402
$239,195

$682,597
$461,138
$221,459

$9,576,258

$9,276,712

$8,965,184

$8,641,194

$8,304,245

$7,953,818

$7,589,374

$7,210,353

$6,816,170

$6,406,220

$5,979,872

$5,536,471

$5,075,333

$475,839
$193,061
$282,779

$475,839
$200,783
$275,056

$475,839
$208,814
$267,025

$475,839
$217,167
$258,672

$475,839
$225,854
$249,986

$475,839
$234,888
$240,952

$475,839
$244,283
$231,556

$475,839
$254,055
$221,785

$475,839
$264,217
$211,623

$475,839
$274,785
$201,054

$475,839
$285,777
$190,063

$475,839
$297,208
$178,631

$475,839
$309,096
$166,743

$6,876,409

$6,675,626

$6,466,812

$6,249,645

$6,023,791

$5,788,904

$5,544,620

$5,290,566

$5,026,349

$4,751,564

$4,465,787

$4,168,579

$3,859,483

$476,486
$185,887
$290,598

$476,486
$193,323
$283,163

$476,486
$201,056
$275,430

$476,486
$209,098
$267,388

$476,486
$217,462
$259,024

$476,486
$226,160
$250,325

$476,486
$235,207
$241,279

$476,486
$244,615
$231,871

$476,486
$254,400
$222,086

$476,486
$264,576
$211,910

$476,486
$275,159
$201,327

$476,486
$286,165
$190,321

$476,486
$297,612
$178,874

$7,079,075

$6,885,752

$6,684,696

$6,475,598

$6,258,136

$6,031,976

$5,796,769

$5,552,154

$5,297,754

$5,033,179

$4,758,020

$4,471,855

$4,174,243
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FY 2047

FY 2048

FY 2049

FY 2050

FY 2051

FY 2052

FY 2053

FY 2054

FY 2055

FY 2056

FY 2057

FY 2047

FY 2048

FY 2049

FY 2050

FY 2051

FY 2052

FY 2053

FY 2054

FY 2055

FY 2056

FY 2057

$0
$1,006,633
$1,166,647
$1,756,338
$1,595,678
$653,051
$766,127
$767,226
$819,336
$682,597
$475,839
$476,486
$10,165,958

$0
$0
$1,166,647
$1,756,338
$1,595,678
$653,051
$766,127
$767,226
$819,336
$682,597
$475,839
$476,486
$9,159,325

$0
$0
$0
$1,756,338
$1,595,678
$653,051
$766,127
$767,226
$819,336
$682,597
$475,839
$476,486
$7,992,678

$0
$0
$0
$0
$1,595,678
$653,051
$766,127
$767,226
$819,336
$682,597
$475,839
$476,486
$6,236,340

$0
$0
$0
$0
$0
$653,051
$766,127
$767,226
$819,336
$682,597
$475,839
$476,486
$4,640,662

$0
$0
$0
$0
$0
$0
$766,127
$767,226
$819,336
$682,597
$475,839
$476,486
$3,987,611

$0
$0
$0
$0
$0
$0
$0
$767,226
$819,336
$682,597
$475,839
$476,486
$3,221,484

$0
$0
$0
$0
$0
$0
$0
$0
$819,336
$682,597
$475,839
$476,486
$2,454,258

$0
$0
$0
$0
$0
$0
$0
$0
$0
$682,597
$475,839
$476,486
$1,634,922

FY 2047

FY 2048

FY 2049

FY 2050

FY 2051

FY 2052

FY 2053

FY 2054

FY 2055

Arlington County, VA - Stormwater Financial Model
Assumptions
Insurance
Issuance Cost
Interest Rate
Term

Arlington County, VA - Stormwater Financial Model
Forecasted Debt Service Schedule
Bond Series

Amount

FY 2021 Series Bond
FY 2022 Series Bond
FY 2023 Series Bond
FY 2024 Series Bond
FY 2025 Series Bond
FY 2026 Series Bond
FY 2027 Series Bond
FY 2028 Series Bond
FY 2029 Series Bond
FY 2030 Series Bond
FY 2031 Series Bond
FY 2032 Series Bond
Total Annual Debt Service

$7,510,000
$15,570,000
$18,045,000
$27,166,000
$24,681,000
$10,101,000
$11,850,000
$11,867,000
$12,673,000
$10,558,000
$7,360,000
$7,370,000

Debt-Funded Capital FY 2021 - FY 2030
Debt-Funded Capital FY 2021 - FY 2032

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$475,839
$476,486
$952,325

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$476,486
$476,486

$150,021,000
$164,751,000

Arlington County, VA - Stormwater Financial Model
Forecasted Debt Service - Details
Bond Series

Initial Amount

FY 2021
Principal
Interest

Issuance Cost

Insurance

Issue Amnt

$75,100

$0

$7,585,100

$0
$0
$0
$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$15,570,000

$155,700

$0

$15,725,700

$1,006,633
$967,916
$38,717

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$1,166,647
$1,121,776
$44,871

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

Year End Principal Balance
FY 2023
Principal
Interest

$18,045,000

$27,166,000

$24,681,000

$1,121,776

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$1,756,338
$1,623,834
$132,505

$1,756,338
$1,688,787
$67,551

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$3,312,621

$1,688,787

$0

$0

$0

$0

$0

$0

$0

$0

$0

$1,595,678
$1,363,992
$231,686

$1,595,678
$1,418,552
$177,126

$1,595,678
$1,475,294
$120,384

$1,595,678
$1,534,306
$61,372

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$4,428,152

$3,009,600

$1,534,306

$0

$0

$0

$0

$0

$0

$0

$0

$653,051
$536,760
$116,291

$653,051
$558,230
$94,820

$653,051
$580,560
$72,491

$653,051
$603,782
$49,269

$653,051
$627,933
$25,117

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$2,370,506

$1,812,275

$1,231,715

$627,933

$0

$0

$0

$0

$0

$0

$0

$766,127
$605,481
$160,646

$766,127
$629,701
$136,426

$766,127
$654,889
$111,238

$766,127
$681,084
$85,043

$766,127
$708,328
$57,800

$766,127
$736,661
$29,466

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$3,410,662

$2,780,961

$2,126,073

$1,444,988

$736,661

$0

$0

$0

$0

$0

$0

$767,226
$583,029
$184,197

$767,226
$606,350
$160,876

$767,226
$630,604
$136,622

$767,226
$655,828
$111,398

$767,226
$682,061
$85,165

$767,226
$709,344
$57,882

$767,226
$737,718
$29,509

$0
$0
$0

$0
$0
$0

$0
$0
$0

$0
$0
$0

$4,021,906

$3,415,556

$2,784,952

$2,129,124

$1,447,062

$737,718

$0

$0

$0

$0

$0

$819,336
$598,681
$220,655

$819,336
$622,628
$196,708

$819,336
$647,533
$171,803

$819,336
$673,434
$145,902

$819,336
$700,372
$118,964

$819,336
$728,387
$90,949

$819,336
$757,522
$61,814

$819,336
$787,823
$31,513

$0
$0
$0

$0
$0
$0

$0
$0
$0

$4,917,699

$4,295,071

$3,647,538

$2,974,103

$2,273,732

$1,545,345

$787,823

$0

$0

$0

$0

$682,597
$479,583
$203,013

$682,597
$498,767
$183,830

$682,597
$518,717
$163,879

$682,597
$539,466
$143,131

$682,597
$561,045
$121,552

$682,597
$583,487
$99,110

$682,597
$606,826
$75,771

$682,597
$631,099
$51,498

$682,597
$656,343
$26,254

$0
$0
$0

$0
$0
$0

$4,595,749

$4,096,983

$3,578,265

$3,038,799

$2,477,754

$1,894,268

$1,287,442

$656,343

$0

$0

$0

$475,839
$321,460
$154,379

$475,839
$334,318
$141,521

$475,839
$347,691
$128,148

$475,839
$361,599
$114,241

$475,839
$376,063
$99,777

$475,839
$391,105
$84,734

$475,839
$406,749
$69,090

$475,839
$423,019
$52,820

$475,839
$439,940
$35,899

$475,839
$457,538
$18,302

$0
$0
$0

$3,538,023

$3,203,705

$2,856,014

$2,494,415

$2,118,352

$1,727,247

$1,320,497

$897,478

$457,538

$0

$0

$476,486
$309,516
$166,970

$476,486
$321,897
$154,589

$476,486
$334,773
$141,713

$476,486
$348,164
$128,322

$476,486
$362,090
$114,396

$476,486
$376,574
$99,912

$476,486
$391,637
$84,849

$476,486
$407,302
$69,184

$476,486
$423,594
$52,892

$476,486
$440,538
$35,948

$476,486
$458,159
$18,326

$3,864,727

$3,542,830

$3,208,058

$2,859,894

$2,497,804

$2,121,230

$1,729,594

$1,322,292

$898,697

$458,159

$0

$101,010

$0

$10,202,010

$118,500

$0

$11,968,500

$118,670

$0

$11,985,670

$126,730

$0

$12,799,730

$105,580

$0

$10,663,580

$7,360,000

$73,600

$0

$7,433,600

$7,370,000

$73,700

$0

$7,443,700

Year End Principal Balance
FY 2029
Principal
Interest

$12,673,000

Year End Principal Balance
FY 2030
Principal
Interest

$10,558,000

Year End Principal Balance
FY 2031
Principal
Interest
Year End Principal Balance
FY 2032
Principal
Interest
Year End Principal Balance

$0
$0
$0

$1,756,338
$1,561,379
$194,960

$24,927,810

$11,867,000

$0
$0
$0

$27,437,660

Year End Principal Balance
FY 2028
Principal
Interest

$0
$0
$0

$0

$0

$11,850,000

$0
$0
$0

$271,660

Year End Principal Balance
FY 2027
Principal
Interest

$0
$0
$0

$1,166,647
$1,078,631
$88,016

$246,810

$10,101,000

$0
$0
$0

$18,225,450

Year End Principal Balance
FY 2026
Principal
Interest

$0
$0
$0

$0

Year End Principal Balance
FY 2025
Principal
Interest

$0
$0
$0

$180,450

Year End Principal Balance
FY 2024
Principal
Interest

$0
$0
$0

FY 2057

$7,510,000

Year End Principal Balance
FY 2022
Principal
Interest

$0
$0
$0

FY 2056
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FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

FY 2026

FY 2027

FY 2028

FY 2029

FY 2030

FY 2031

FY 2032

Arlington County, VA - Stormwater Financial Model
Stormwater Operating Cash Flow
Revenue from Existing Sources

$10,760,502

Year

FY 2019

Revenue Adjustment Needed
MonthEffective

FY 2023
1001.00%
FY 2024
152.00%
FY 2025
130.00%
FY 2026
128.00%
FY 2027
59.00%
FY 2028
65.00%
FY 2029
66.00%
FY 2030
69.00%
FY 2031
74.00%
FY 2032
40.00%
Total Revenue Adjustments

July
July
July
July
July
July
July
July
July
July

$11,375,612

FY 2020

$14,165,047

FY 2021

$14,005,835

FY 2022

12
12
12
12
12
12
12
12
12
12

Cost
Center Description

FY 2019
Actual

Revenue
310100 Sanitary District Real Estate Tax Revenue
Real Estate Tax Rate ($ / $100)
Real Estate Valuation Assessment
330111,
341105,
345500
364900

Fines & Fees
Grants
Trust & Agency
Revenue Adjustments
Total Revenue

$9,747,498
$0.013

FY 2020
Preliminary

FY 2021
Budgeted

FY 2022
Projected

$10,129,002
$10,423,354
$12,187,085
$0.013
$0.013
$0.016
$78,416,300,000 $79,377,849,692 $76,202,735,705
$14,005,835

$1,331,937

FY 2023

$1,345,257

FY 2024

$1,358,709

FY 2025

$1,372,296

FY 2026

$1,386,019

FY 2027

$1,399,880

FY 2028

$1,413,878

FY 2029

$1,428,017

FY 2030

$1,442,297

FY 2031

$13,332,694

$13,466,021
$2,044,790

$13,600,681
$2,065,238
$1,766,322

$13,736,688
$2,085,891
$1,783,985
$1,756,539

$13,874,054
$2,106,750
$1,801,825
$1,774,105
$817,751

$14,012,795
$2,127,817
$1,819,844
$1,791,846
$825,929
$909,922

$14,152,923
$2,149,095
$1,838,042
$1,809,764
$834,188
$919,021
$933,160

$14,294,452
$2,170,586
$1,856,422
$1,827,862
$842,530
$928,211
$942,491
$985,332

$14,437,397
$2,192,292
$1,874,987
$1,846,141
$850,955
$937,493
$951,916
$995,185
$1,067,300

$13,332,694

$15,510,811

$17,432,241

$19,363,103

$20,374,486

$21,488,152

$22,636,194

$23,847,887

$25,153,666

FY 2023
Projected

FY 2024
Projected

FY 2025
Projected

FY 2026
Projected

FY 2027
Projected

FY 2028
Projected

FY 2029
Projected

FY 2030
Projected

FY 2031
Projected

$1,456,720

FY 2032
$14,581,771
$2,214,215
$1,893,736
$1,864,602
$859,465
$946,868
$961,435
$1,005,137
$1,077,973
$582,688
$25,987,891

FY 2032
Projected

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$0.000
$77,345,776,740 $79,666,150,043 $82,056,134,544 $84,517,818,580 $87,053,353,138 $89,664,953,732 $92,354,902,344 $95,125,549,414 $97,979,315,896 $100,918,695,373

$1,013,004
$0
$0
$0
$10,760,502

$1,246,610
$0
$0
$0
$11,375,612

$1,305,693
$0
$2,436,000
$0
$14,165,047

$1,318,750
$500,000
$0
$0
$14,005,835

$1,331,937
$0
$0
$13,332,694
$14,664,631

$1,345,257
$0
$0
$15,510,811
$16,856,068

$1,358,709
$0
$0
$17,432,241
$18,790,951

$1,372,296
$0
$0
$19,363,103
$20,735,400

$1,386,019
$0
$0
$20,374,486
$21,760,505

$1,399,880
$0
$0
$21,488,152
$22,888,032

$1,413,878
$0
$0
$22,636,194
$24,050,072

$1,428,017
$0
$0
$23,847,887
$25,275,905

$1,442,297
$0
$0
$25,153,666
$26,595,964

$1,456,720
$0
$0
$25,987,891
$27,444,611

O&M Expenses
47210 Stormwater Program - Personnel
47210 Stormwater Program - Non-Personnel
Budget Change Forms
Total - O&M Expenses

$4,798,036
$2,885,375
$0
$7,683,411

$5,219,514
$2,997,070
$0
$8,216,584

$5,727,381
$4,248,519
$0
$9,975,900

$5,727,381
$4,459,042
$0
$10,186,423

$6,464,037
$4,416,194
$0
$10,880,231

$6,674,118
$4,327,146
$0
$11,001,264

$6,891,027
$4,418,359
$0
$11,309,386

$7,114,985
$4,511,672
$0
$11,626,657

$7,346,222
$4,607,140
$0
$11,953,362

$7,584,974
$4,704,816
$0
$12,289,790

$7,831,486
$4,804,759
$0
$12,636,245

$8,086,009
$4,907,026
$0
$12,993,035

$8,348,804
$5,011,677
$0
$13,360,481

$8,620,140
$5,118,773
$0
$13,738,914

Debt & Capital
Revenue-Funded Capital Expenses
Forecasted Debt Service
Total - Debt & Capital

$3,967,366
$0
$3,967,366

$3,758,508
$0
$3,758,508

$7,043,000
$0
$7,043,000

$5,438,000
$485,537
$5,923,537

$5,020,000
$1,492,170
$6,512,170

$2,929,000
$2,658,817
$5,587,817

$2,984,000
$4,415,155
$7,399,155

$3,019,000
$6,010,833
$9,029,833

$3,055,000
$6,663,884
$9,718,884

$3,093,000
$7,430,011
$10,523,011

$3,132,000
$8,197,238
$11,329,238

$3,172,000
$9,016,573
$12,188,573

$3,440,000
$9,699,170
$13,139,170

$3,440,000
$10,175,009
$13,615,009

Net Cash Flow
Net Operating Revenue

-$890,275
$3,077,091

-$599,481
$3,159,027

-$2,853,853
$4,189,147

-$2,104,125
$3,819,412

-$2,727,770
$3,784,400

$266,987
$5,854,804

$82,410
$7,481,565

$78,909
$9,108,742

$88,259
$9,807,144

$75,230
$10,598,241

$84,590
$11,413,827

$94,296
$12,282,869

$96,312
$13,235,482

$90,688
$13,705,698

787%

254%

220%

169%

152%

147%

143%

139%

136%

136%

135%

Debt Service Coverage Ratio

Target:

125%
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N/A

N/A

N/A
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Cost
Center Description

Beginning Balances
Operating Reserve
Capital Reserve
Total - Beginning Balances

FY 2019
Actual

FY 2020
Preliminary

FY 2021
Budgeted

FY 2022
Projected

FY 2023
Projected

FY 2024
Projected

FY 2025
Projected

FY 2026
Projected

FY 2027
Projected

FY 2028
Projected

FY 2029
Projected

FY 2030
Projected

FY 2031
Projected

FY 2032
Projected

$1,500,000
$13,662,201
$15,162,201

$1,920,853
$12,351,073
$14,271,926

$2,054,146
$11,618,299
$13,672,445

$2,459,811
$8,358,781
$10,818,592

$2,546,606
$6,167,862
$8,714,468

$2,720,058
$3,266,640
$5,986,698

$2,750,316
$3,503,369
$6,253,685

$2,827,346
$3,508,748
$6,336,094

$2,906,664
$3,508,339
$6,415,003

$2,988,340
$3,514,923
$6,503,263

$3,072,448
$3,506,045
$6,578,493

$3,159,061
$3,504,022
$6,663,083

$3,248,259
$3,509,120
$6,757,379

$3,340,120
$3,513,571
$6,853,691

Sources of Funds
310100 Sanitary District Real Estate Tax Revenue
330111,
341105,
345500 Fines & Fees
364900 Grants
Trust & Agency
Revenue Adjustments
Total - Sources of Funds

$9,747,498

$10,129,002

$10,423,354

$12,187,085

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$1,013,004
$0
$0
$0
$10,760,502

$1,246,610
$0
$0
$0
$11,375,612

$1,305,693
$0
$2,436,000
$0
$14,165,047

$1,318,750
$500,000
$0
$0
$14,005,835

$1,331,937
$0
$0
$13,332,694
$14,664,631

$1,345,257
$0
$0
$15,510,811
$16,856,068

$1,358,709
$0
$0
$17,432,241
$18,790,951

$1,372,296
$0
$0
$19,363,103
$20,735,400

$1,386,019
$0
$0
$20,374,486
$21,760,505

$1,399,880
$0
$0
$21,488,152
$22,888,032

$1,413,878
$0
$0
$22,636,194
$24,050,072

$1,428,017
$0
$0
$23,847,887
$25,275,905

$1,442,297
$0
$0
$25,153,666
$26,595,964

$1,456,720
$0
$0
$25,987,891
$27,444,611

Uses of Funds
Operations & Maintenance
Rate-Funded Capital Expenses
Forecasted Debt Service
Total - Uses of Funds

$7,683,411
$3,967,366
$0
$11,650,777

$8,216,584
$3,758,508
$0
$11,975,092

$9,975,900
$7,043,000
$0
$17,018,900

$10,186,423
$5,438,000
$485,537
$16,109,960

$10,880,231
$5,020,000
$1,492,170
$17,392,401

$11,001,264
$2,929,000
$2,658,817
$16,589,081

$11,309,386
$2,984,000
$4,415,155
$18,708,541

$11,626,657
$3,019,000
$6,010,833
$20,656,491

$11,953,362
$3,055,000
$6,663,884
$21,672,246

$12,289,790
$3,093,000
$7,430,011
$22,812,802

$12,636,245
$3,132,000
$8,197,238
$23,965,482

$12,993,035
$3,172,000
$9,016,573
$25,181,609

$13,360,481
$3,440,000
$9,699,170
$26,499,651

$13,738,914
$3,440,000
$10,175,009
$27,353,923

$14,271,926
$1,920,853

$13,672,445
$2,054,146

$10,818,592
$2,459,811

$12,351,073

$11,618,299

$8,358,781

$14,271,926

$13,672,445

$10,818,592

$8,714,468
$2,546,606
3.00
$2,546,606
$6,167,862
$3,500,000
$8,714,468

$5,986,698
$2,720,058
3.00
$2,720,058
$3,266,640
$3,500,000
$5,986,698

$6,253,685
$2,750,316
3.00
$2,750,316
$3,503,369
$3,500,000
$6,253,685

$6,336,094
$2,827,346
3.00
$2,827,346
$3,508,748
$3,500,000
$6,336,094

$6,415,003
$2,906,664
3.00
$2,906,664
$3,508,339
$3,500,000
$6,415,003

$6,503,263
$2,988,340
3.00
$2,988,340
$3,514,923
$3,500,000
$6,503,263

$6,578,493
$3,072,448
3.00
$3,072,448
$3,506,045
$3,500,000
$6,578,493

$6,663,083
$3,159,061
3.00
$3,159,061
$3,504,022
$3,500,000
$6,663,083

$6,757,379
$3,248,259
3.00
$3,248,259
$3,509,120
$3,500,000
$6,757,379

$6,853,691
$3,340,120
3.00
$3,340,120
$3,513,571
$3,500,000
$6,853,691

$6,944,379
$3,434,728
3.00
$3,434,728
$3,509,651
$3,500,000
$6,944,379

$0
$0
$0
$0

$0
$0
$0
$0

$0
$7,510,000
-$7,510,000
$0

$0
$15,570,000
-$15,570,000
$0

$0
$18,045,000
-$18,045,000
$0

$0
$27,166,000
-$27,166,000
$0

$0
$24,681,000
-$24,681,000
$0

$0
$10,101,000
-$10,101,000
$0

$0
$11,850,000
-$11,850,000
$0

$0
$11,867,000
-$11,867,000
$0

$0
$12,673,000
-$12,673,000
$0

$0
$10,558,000
-$10,558,000
$0

$0
$7,360,000
-$7,360,000
$0

$0
$7,370,000
-$7,370,000
$0

End Balances
Operating Reserve
Operating Reserve Fund Days
Target: 3 months
Operating Reserve Fund Minimum Balance
Capital Reserve
Capital Reserve Fund Minimum Target
Fund Balance, June 30

Debt Reserve
Starting Balance
Bond Proceeds
Debt-Funded Capital Expenses
End Fund Balance - Debt Reserve

Appendix A
Interim Deliverable
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Introduction
Arlington County Department of Environmental Services (Arlington County or County) has engaged Raftelis to
perform a Stormwater utility feasibility study. As part of this study, Raftelis has compiled this interim deliverable
that gives a snapshot of the current stormwater funding methods and levels and introduces inputs that influence
and inform the feasibility of a stormwater user fee funding model. These inputs include:
1. Policy considerations that inform the approach to how customers are charged for stormwater services.
They are outlined in the next section.
2. Benchmarking Arlington County against regional peer utilities.
3. Analysis of customer impacts using a range of rate structures employed by peer utilities.
This report summarizes these findings and sets out the next steps in Phase 1 of the utility feasibility study.

KEY POLICY CONSIDERATIONS
The following policy considerations will inform the County’s approach to creating a more robust revenue source
for the stormwater program:
1. Arlington County will need to determine cost distribution among customers. The County will need to
determine how it recovers costs of its Stormwater program. Under a utility model, charges for each
customer class should be proportional to that group’s relative demand upon the municipal stormwater
system and the resulting cost of service borne by the stormwater program. In contrast, the current tax
structure is based on property assessments.
2. Incentivizing behavior. The utility funding model would enable the availability of stormwater credits.
Credits would be available to individual customers who reduce their properties’ contribution to the
municipal stormwater system which would increase fairness. However, the cost of administration and
ability to easily communicate the rate structure to the public must be weighed.
3. Financial impacts and affordability to customer groups under each funding approach. The County must
consider that some property classes are currently tax-exempt under the current funding model. The funding
approach selected by the County would determine which types of properties it covers. The County would
want to consider the impact of the recommended funding approach upon some special groups like federal
and local government, churches, schools, and low-income housing that would likely incur higher costs
under a utility model. The funding approach should balance the fairness of charges with the impact upon
customers. It is important to note the total revenue requirements will influence the overall affordability of
the program under any funding mechanism
4. Impact to the homeowner of changing to a utility. If the County switched to a user fee from a tax-based
funding model, there could be additional impacts to homeowners. Tax payments are currently taxdeductible whereas a user fee would not be. Additionally, tax relief and/or tax deferral programs would
not apply to a user fee program.
5. Ease of increasing funding when required. Funding requirements include increasing operating costs and
Chesapeake Bay compliance costs, stabilizing state of good repair, and supporting a needs-based CIP. The
selected funding rate, whether through a tax or utility, will need to be increased periodically to provide a
sufficient and predictable level of revenue to cover ongoing program costs, maintain compliance with
financial policies, maintain a state-of-good repair, and to support repayment of bonds over time. The CIP
is best approached through a systematic and predictable program to execute projects, which will be funded
at least in part through bond issuances.
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6. Ease of administration. The County should consider the implementation and ongoing costs and burdens
of a user fee compared to increasing the Sanitary District Tax add-on that is already in place. Additional
staff and resources would be needed across the organization for the ongoing administration of the utility,
including billing, Geographic Information Systems (GIS), credit program administration, customer
support, dispute/billing appeals, and public engagement.
These policy considerations are discussed in this interim deliverable but will continue to be evaluated throughout
the Feasibility Study.

Current Funding Methods, Needs, and Levels
According to the County Manager Message that preceded the Stormwater Management Fund Statement for
FY 2021 proposed budget, the County and its Department of Environmental Services (DES) are seeking more
funding to build “adaptive, resilient, and performance-based system” for the residents’ public benefit. Arlington
County funds its stormwater program via a Sanitary District Tax add-on to the base real estate tax. The stormwater
program’s total revenues in Fiscal Year (FY) 2019, derived from the Sanitary District tax revenues, fines, and fees,
were about $10.7M and are accounted for in a separate special revenue fund dedicated to stormwater management.
Revenues are used to fund operating and maintenance (O&M) expenses, as well as execution of the CIP. O&M
expenses for FY 2019 totaled $7.7M (70%), while the Capital Improvement Plan expenditures in FY 2019 were
about $4M (29%). At the close of FY 2019, the 90-day required O&M reserve was $1.9M and the capital balance
was about $12.4M, for a total fund balance of $14.3M.
Stormwater capital improvement program (CIP) needs are projected at over $185 million in the next 10 years and
include:
1. Infrastructure – The County needs to improve and expand the stormwater system facilities to mitigate
flooding during increasingly severe rain storms. For several years, the region has experienced repetitive
storms of high intensity, culminating in the historic storm on July 8, 2019 that closed streets, damaged
homes and buildings, and posed public health threats. Additional funding for the stormwater program
would enable continued progress on these planned capital improvements for watershed-scale and multiphase improvements.
2. Maintenance Capital – The County’s system assets are currently on a 900- to 1,000-year replacement cycle
for assets with a useful life of roughly 125 years. Proactive maintenance of drainage infrastructure requires
sufficient funds to support that effort.
3. Stream and water quality – More stringent regulatory requirements in the second permit cycle (projected
2020-2025) of the Municipal Separate Storm Sewer System (MS4) permit require compliance projects,
retrofits, and programs to reach required milestone levels.
Current options to fund needed capital improvements for capacity infrastructure stormwater projects, capital
maintenance, and the Municipal Separate Storm Sewer System (MS4) permit compliance projects and programs
include a tax rate increase and/or debt financing through loans or General Obligation (GO) bonds. The County is
considering a near-term, future bond referendum; if the referendum passes, the potentially large tax increase
needed to meet the program needs would be reduced. However, there would be additional fiscal obligations to
service the debt, which would require an additional tax increase or establishment of a stormwater user fee.
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Considerations for Stormwater Funding Mechanisms
A major consideration in developing a funding model for stormwater programs is whether the methodology
proportionately recognizes who is placing demand upon the stormwater system and recover revenues accordingly.
Stormwater programs can be funded through a tax (in this case, a tax increase since a tax is already in place) or
through user (or utility) fees. A user fee-funded program ties costs to their causal factors. The industry standard for
stormwater user fee rate structures is to calculate the fee for each property based on impervious surface area of the
parcel. The most common stormwater rate structure is based on impervious area, with the units of charge being
equivalent residential units, or ERUs. An ERU is a unit of measuring impervious area that is representative of a
“typical” single family residence within the stormwater program’s service area.
The sections below discuss the factors that the County should consider when comparing a potential tax increase
and a stormwater fee based on impervious area.

AD VALOREM TAX INCREASE
The current Sanitary District tax add-on is $0.013 per $100 of assessed real estate value. It would need to increase
to meet the desired funding levels of the stormwater program, as outlined above.
During the feasibility study, one critical point of consideration will be that tax value does not relate particularly
well to stormwater demand because the assessed value of a tax parcel does not correspond to how much
stormwater runoff it generates. Stormwater runoff from impervious areas places demand on existing infrastructure,
creates a need for system upgrades, and degrades water quality. These demands reflect most of the cost drivers for
the stormwater program. While there are cases where small impervious area and small property value are
correlated, there are also cases where there is no clear relationship between property value, which is the basis of a
tax, and demand placed on the stormwater system. For example, warehouses, retail stores, and parking lots may
have large expanses of property and hard surfaces that prevent or impede infiltration but have low tax valuation.
The impervious surface on these properties places a significant demand on the County’s drainage system since all
or most of the rain that falls on these properties needs to enter the drainage system, causing infrastructure wear and
tear, transporting pollutants, and increasing the potential for flooding and infrastructure damage. Conversely,
dense, small-footprint properties may have small impervious areas, but have comparatively high property tax
valuations. Examples of this situation are High Rise Apartment and High-Rise Commercial example properties
shown below in
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Customer Impacts, Table 3.
In addition, under a tax funding approach, tax exempt properties do not pay toward the costs of the stormwater
program. Approximately 2% of the County’s parcels (by parcel count, not total area or value) are tax-exempt, e.g.
churches, government, and public schools, excluding rights-of-way. These properties are contributing runoff but
not contributing to the tax revenues that pay for needed maintenance and improvements of the storm drainage
system now and in the future. This increases the financial burden on other properties. During Phase 1 of the
feasibility study, Raftelis will assess whether an ad valorem tax increase would burden one class of properties more
than another.
As we describe in Stormwater User Fee Based on Impervious Area section, a stormwater fee provides the County
with the ability to recognize private investment in stormwater management through reduced fees under a credit
program. A tax funding approach is not well suited for credit programs. Because taxes are not related to the
amount of runoff generated from a parcel, properties with higher tax valuations will pay more toward stormwater
management regardless of the actual demand they place on the stormwater system. For that reason, tax funding
does not provide a mechanism for payers to reduce their costs by undertaking various green practices to reduce
impervious area or runoff from their properties, or to incentivize and drive behavioral changes that integrate the
public into the solution.
Despite the drawbacks, implementing a tax increase is less administratively intensive than creating a new user fee.
The County already has a tax collection system in place. Additionally, the County residents are already familiar
with taxes while they may not be familiar with the concept of a stormwater user fee. Moreover, the current tax
payments are tax-deductible while a stormwater user fee would not be. The County also has the ability to provide
tax relief or deferrals to qualified taxpayers, such as the elderly, disabled veterans, and surviving spouses of
members of the armed forces killed in action. If the tax increase is implemented, it would initially require
additional public engagement with the County residents, but administrative needs for ongoing support would likely
remain at the current level.

STORMWATER USER FEE BASED ON IMPERVIOUS AREA
Our benchmarking survey of 10 peer jurisdictions, 8 of which are in Virginia, shows that all surveyed stormwater
utilities charge their customers based on parcel impervious area, as described in Basis of Fee section below. A
stormwater fee would be charged to every property with impervious surface in the County irrespective of tax status.
This is different from the tax-based approach, under which tax-exempt properties would not contribute toward the
County’s stormwater needs.
The user fee model is better suited to supporting a credit program than a tax-based fee because it is based on the
amount of impervious area, which directly correlates with runoff. Customers who reduce runoff from their
properties by implementing stormwater best management practices (BMPs) can reduce their stormwater user fee by
obtaining a credit, as discussed further below. The availability of ongoing stormwater fee credits may incentivize
more implementation of BMPs that treat impervious area to meet or exceed the jurisdiction’s development
requirements. Treatment that exceeds these requirements could also create one-time treatment credit (separate from
an on-going fee credit) that could be purchased by a developer to offset their own treatment requirement. Careful
consideration should be given to the relationship between one-time treatment credits that are available to
developers and ongoing fee credits that are available to stormwater customers to ensure that desired incentive
structure is being maintained. For example, continuing stormwater treatment through BMPs can count toward the
County’s MS4 compliance. Implementing a credit program would allow the County to double-purpose its existing
Land Disturbing Activity (LDA) Program and to offer developers an increased menu of options.
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If the County decides to go forward with a stormwater user fee, it would continue to have a stable source of
funding for the stormwater program dedicated only to stormwater system maintenance, repair and remediation
efforts, and other program activities. Importantly, shifting the stormwater program from an ad valorem tax on real
estate to a user fee would strengthen the County’s intention to exclude bonds issued for the stormwater program
from the County’s General Fund (General Obligation) bonding capacity. This predictable bonding capacity, subject
to new debt policies and coverage limitations specific to the Stormwater Management Fund, would allow the
County to plan in the mid- and long-term and provide the means to execute the projects laid out in its capital plan.
With the user fee funding source in place, the stormwater program will not have to directly compete with as many
other priorities as it does currently and allow the County to increase its infrastructure capacity and comply with
more stringent regulatory requirements from its MS4 permit.
Unlike the tax funding, a stormwater user fee would be similar to the County’s water and wastewater utilities in
that fees would be charged based on the demand that each ratepayer (in this case, each property) places on the
drainage system. Impervious area on the property translates to demand on the stormwater system since it is highly
correlated with the peak and total volume of runoff. Thus, a fee based on impervious area is generally considered
fairer and legally defensible as it is directly proportional to cost drivers. (More information on stormwater rate
structures can be found below in
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Implications of Potential Rate Structures).
Moreover, impervious area-based fees have a strong precedent in the State of Virginia. As stated in the County
Manager’s Message preceding the FY 2021 budget: “Many Virginia communities have transitioned to a
stormwater utility as a mechanism for planning and managing a comprehensive stormwater program. There are 21
Virginia Municipal Stormwater Association jurisdictions (VAMSA), 19 of which have created formal stormwater
utilities, leaving only Fairfax and Arlington Counties as districts.” Many jurisdictions have recognized the relative
advantages of funding their stormwater program through a user fee. However, despite being the last two programs
funded strictly through tax revenues, Fairfax County’s and Arlington County have quite different program funding
circumstances. Fairfax County’s tax base is much larger due to its larger area compared to Arlington County. In
addition, Fairfax County does not have to maintain as much drainage infrastructure as Arlington County, since
Virginia Department of Transportation (VDOT) owns and maintains the vast majority of roads within that
jurisdiction. Also, Fairfax County does not share the geographic size and density constraints of Arlington, giving it
the ability to adopt and enforce stormwater and overland flow remedies that are not available to Arlington County,
e.g., stormwater basins as a condition of development. Thus contrasted with the situation in Fairfax County,
conditions on the ground in Arlington County may provide cause to consider the stormwater user fee as a viable
alternative to tax-based funding.
As part of evaluating the feasibility of a stormwater utility, Arlington County will also consider the ease and/or
burden of implementation of a new utility and its ongoing administration. In advance of any changes to the
funding mechanism for stormwater, Arlington County anticipates extensive civic engagement to communicate new
concepts – such as “impervious area” and the “ERU” – to its customers and solicit input and feedback. Significant
effort will need to be applied to the initial setup of the utility, including making policy decisions and hiring new
staff to administer the program. Assuming a utility moves forward, a number of administrative decisions and
creation of a new administrative unit and processes must be undertaken, including but not limited to:
1. Establishing a billing format and methodology; choices include:
o independent billing;
o as an addition to existing water/sewer utility bill; or
o as a separate line item on property tax bills.
2. Ongoing operational needs could include the addition of staff necessary for:
o billing and administration;
o customer support and inquiries;
o resolution of disputes and handling of appeals;
o increased GIS analysis and administration; and
o approving, tracking, and administering credits.
Based on our experience, we estimate is that the utility could be implemented in about 18 months and could be in
effect as early as mid-FY 2022. The County could choose to align the user fee start date with the beginning of
FY 2023.
A final consideration is that achieving increases for a user fee would be viewed independently from any tax rate
increase. While a new utility charge is still part of the overall impact to the homeowner, there is a different type of
political and public scrutiny on utility rates rather than tax rates. However, both utility and tax rates are part of the
same process for advertisement and approvals.
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HYBRID FUNDING MODEL
The County could also consider a hybrid funding model that would add a stormwater user fee to the existing tax
add-on. Under this model, existing components of the stormwater program could be covered through revenues
from the existing tax add-on while revenues from the new user fee could cover new program elements, such as
bond repayment that is associated with the planned capital program. A similar approach is employed by the City of
Alexandria to fund its stormwater program. This hybrid approach could allow the County to continue to exempt
the tax-exempt properties from the tax add-on and would reduce the burden imposed by the stormwater user fee on
such properties.
One drawback of the hybrid approach is the administrative burden it would place on the County. The stormwater
program staff would need to implement the user fee following all the considerations outlined above. The staff
would need to continue to maintain accurate impervious area records to preserve the accuracy of the fee.
Communicating the hybrid approach to customers may also prove challenging. Lastly, allocating cost of service of
specific new projects or program elements to tax revenue source to user fee revenue source could introduce
additional complications in the future.
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Implications of Potential Rate Structures
RATE STRUCTURE COMPONENTS
A stormwater rate structure may have several components. Every component should be considered from the
standpoint of fairness and proportionality to cost drivers in order to ensure the rate structure’s legal defensibility
and appropriateness for the costs of the stormwater program. The following three components are often found in
stormwater rate structures, with the first being by far the most common:
1. Impervious area (IA) charge – Customer is charged on the basis of impervious surface on the property. By
definition, impervious surfaces do not allow stormwater to infiltrate. Greater amounts of IA contribute to
runoff and increase the burden on the municipal stormwater system. As mentioned in Benchmarking of
Regional Peer Jurisdictions section below, all stormwater utilities across the Country use IA as a basis for
their fees.
2. Gross area (GA) charge – A customer’s fee could also be based in part on the overall size of the parcel. By
itself, GA doesn’t directly correlate with all stormwater cost drivers like IA does, but it does correspond to
some of them. It should be noted that a rate structure that considers both GA and IA tends to shift program
costs to customers who own larger parcels.
3. Fixed or minimum charge – Every customer could be required to pay a fixed or minimum charge to cover
the costs of stormwater utility administration, which are distributed evenly among all customers regardless
of customer class or property size. For example, it costs the same amount to generate a bill for a
commercial customer as it does for a residential customer. However, while this fixed charge can fairly
recover some costs, adding this type of charge tends to shift program costs to smaller customers.
As mentioned above in our discussion of stormwater funding mechanisms, the most common stormwater rate
structure is an impervious area rate structure, with the units of charge for non-residential customers being
equivalent residential units, or ERUs. An ERU is a unit of measures that it tailored to a specific utility and is
typically determined as the median size of impervious area on residential parcels within the utility’s service area.
Alternatively, the utility may use a preset unit of measurement as its standard unit, such as an increment of 1,000
SF of IA. The ERU is considered the best practice in the industry as it establishes parity between the residential and
non-residential customer classes and accurately represents the proportionately related burden on the stormwater
conveyance system.

SINGLE-FAMILY RESIDENTIAL RATE STRUCTURE CONSIDERATIONS
Residential stormwater rate structures can vary widely from utility to utility. Single-family residential customers
typically represent the largest segment of customer for a stormwater utility by number of parcels (though not
necessarily by gross or impervious area). There are several alternatives to designing the single-family residential
component of the rate structure, as outlined below. It is also important to define the term “single-family residential
customer” as it can be limited to single-family detached homes only or it can include duplexes, triplexes, or
condominiums up to a certain unit count.
1. Flat residential rate – All single-family residential customers are charged the same unit fee, whether that is
the fee per ERU or per another pre-determined unit. This approach to residential billing is the easiest to
implement, explain to ratepayers, and maintain data for billing. However, it is potentially less fair than
other approaches if the utility’s service area includes many different types of residential properties.
2. Tiered residential rate – Single-family residential customer class is segmented into several sub-classes
defined by common characteristics, which, for stormwater, is typically the amount of IA. Usually, tiered
rate structures have between 2 and 6 tiers. Each single-family residential customer is assigned to a tier. All
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customers in the same tier are billed the same increment of the unit fee. For example, Baltimore uses 3 tiers
to bill Tier 1 as 0.6 ERU, Tier 2 as 1 ERU, and Tier 3 as 2 ERU. This approach balances the financial
burden for stormwater runoff between different classes of residential properties. However, it also greatly
increases the data maintenance requirement for utility administration. For example, each single-family
residential property needs to be assigned to its proper tier.
3. Create a ceiling for residential properties – In some cases, the utility may choose to cap the size of the
largest residential tier at a preset ceiling of IA. Single-family residential customers who have more IA on
their properties than this preset value will be billed as if they are non-residential customers, i.e., in
increments of billing units that more closely reflect their measured IA than the residential rate structure
does. This approach is fair from the standpoint of shifting the burden of payment to the properties that
contribute the most runoff to the stormwater system. This approach imposes some additional
administrative burdens, including data acquisition and maintenance requirements. Impacts to large
impervious area customers also need to be considered.

CREDIT AND INCENTIVE PROGRAMS
A stormwater credit is typically a reduction in customer’s stormwater service fee. Credit programs are designed by
stormwater utilities to encourage, stimulate, and recognize investments in private stormwater management and to
drive desired behavior by property owners. Ongoing or one-time credits are granted to customers for reducing
demand upon the stormwater drainage system and reducing the cost for stormwater management for the
municipality. Some credit programs feature one-time credits, commonly called incentives, which are intended to
incentivize a specific one-time action, such as purchasing a rain barrel or participating in a stream clean-up event.
Though the effect of each individual stormwater management practice may be small, in aggregate, the practices
reduce the cost of managing and treating stormwater over time. Therefore, the credit allows the utility to recognize
the reduced systemic burden by its customers and offer a discount to customers who employ these stormwater
management practices.
In addition to incentivizing customers to employ best management practices, a credit system is an unbiased policy
that allows customers who place a lower demand upon the public stormwater system to pay less towards its
operation, maintenance, and growth. Credits are a common price break type, are widely accepted, and are fairly
intuitive for customers to understand. Credits’ impact on revenues tend to be low to moderate (typically 1-5% of
revenues). Credits are conditioned on the customer’s active participation and investment of time and/or money.
Types of credits can include:
1. Water quantity (volume reduction, peak flow attenuation)
2. Water quality
3. Low Impact Development (LID) / Green Infrastructure
4. Permeable surfaces / Green roofs
5. Stormwater education
6. Participation in large organized events that positively contribute to stormwater quality (stream clean-ups,
removal of paved surfaces, or tree plantings)
7. Self-maintenance of private stormwater system
8. Drainage system bypass
9. National Pollutant Discharge Elimination System (NPDES) permit
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Benchmarking of Regional Peer Jurisdictions
The Raftelis team and Arlington County initially identified 11 peer communities for comparison of stormwater rate
structures and rates. These peer communities include several jurisdictions in eastern Virginia, the City of
Charlottesville in western Virginia, and other systems outside of Virginia located in the Mid-Atlantic. The peer
jurisdictions surveyed represent a variety of programs with a range of stormwater rates, populations served, and
affordability programs, among other stormwater program components.
Table 1: Populations of Surveyed Municipalities
Municipality

Population

Washington, DC (DOEE)

705,749

Baltimore, MD

602,495

Chesterfield County, VA

327,745

Prince William County, VA

280,813

Norfolk, VA

248,853

Arlington County, VA

236,842

Chesapeake, VA

222,209

Richmond, VA

197,790

Alexandria, VA*

153,511

Stafford County, VA**

128,961

Charlottesville, VA

43,511

Falls Church, VA

12,332

* Note that Alexandria, VA supplements revenues from the stormwater user fee with revenues from an ad valorem
tax to fund its stormwater program.
**Note that even though Stafford County, VA has an active stormwater management program, stormwater utility
and rate information was not available online, and County employees could not be reached due to the COVID-19
shutdown. For these reasons, Raftelis focused on the remaining 10 communities for this survey.

BASIS OF FEE
Most stormwater utilities in the U.S. use measured or estimated impervious area as the basis of stormwater fees.
The industry best practice is a rate structure based on measured impervious area. Most utilities have a uniform flat
rate for single-family residential (SFR) parcels. One-third of utilities employ a tiered residential rate structure.1
Following national trends, utilities surveyed for this effort all used impervious area as basis for their stormwater
user fee for both residential and non-residential customer classes.

RATE STRUCTURE: RESIDENTIAL
Among the surveyed utilities, residential rate structures include flat fees, tiered rates, and preset units of impervious
area.

1

Black & Veatch Management Consulting, 2018 Stormwater Utility Study.
https://www.bv.com/sites/default/files/18%20Stormwater%20Utility%20Survey%20Report%20WEB.pdf
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A frequently used rate structure is a flat fee applied to every single-family residential (SFR) property. For surveyed
utilities, all flat rate structures charge single-family residential properties the same rate that is set for one ERU. The
following three communities use a flat fee structure for SFR properties:
1. Chesterfield County, VA
2. Norfolk, VA
3. Chesapeake, VA
The tiered fee structure uses multiple pre-determined levels of fees that are applied to each tier. Residential tiers
allow the utility to categorize their customers based on different factors, such segments of impervious area. This
structure is used to bill SFR properties in the following five communities. Note that in Alexandria, VA and Prince
William County, VA each residential tier is also associated with a property type and is billed for the fraction of the
ERU assumed to exist on each of those property types.
1. Washington, DC (6 tiers)
2. Richmond, VA (5 tiers)
3. Alexandria, VA (4 tiers: Condominium; Townhouse; Typical SFR; Large SFR)
4. Baltimore, MD (3 tiers)
5. Prince William County, VA (2 tiers: Condominium/Townhouse/Mobile Home; SFR)
Rate structures based on preset units of impervious area measure actual impervious area on each residential property
in predetermined units. This type of structure is used by the following two communities:
1. Charlottesville, VA (unit of 500 SF)
2. Falls Church, VA (unit of 200 SF)

RATE STRUCTURE: NON SINGLE-FAMILY RESIDENTIAL
All 10 surveyed systems rely on a parcel’s impervious area as the basis for their non single-family residential fees.
Non-residential parcels are charged for impervious area using billing units: by a number of impervious square feet
or by ERU.
Figure 1: Billing Units (SF) for Non-Residential Stormwater Fees of Surveyed Municipalities
3,500
3,000
2,500

2,800
2,122

2,062

2,059

2,000

2,000
1,500
1,050

1,000

1,000

1,000
500
500

200

0

*Billed in non-ERU incremental billing units. All others billed based on ERUs.
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The table below summarizes residential and non-residential stormwater rate structures for the surveyed
communities.
Table 2: Stormwater Rate Structures for Peer Municipalities
Municipality

Residential Rate
Structure

Residential Billing Unit

Non-Residential Rate
Structure

Chesterfield County, VA

Flat fee based on IA

ERU = 2,800 SF of IA

Per ERU of IA

Chesapeake, VA

Flat fee based on IA

ERU = 2,112 SF of IA

Per ERU of IA

Alexandria, VA

Tiered fee based on IA
(4 tiers)

ERU = 2,062 SF of IA

Per ERU of IA

Prince William County, VA

Tiered fee based on IA
(2 tiers)

ERU = 2,059 SF of IA

Per ERU of IA

Norfolk, VA

Flat fee based on IA

ERU = 2,000 SF of IA

Per ERU of IA

Baltimore, MD

Tiered fee based on IA
(3 tiers)

ERU = 1,050 SF of IA

Per ERU of IA

Washington, DC (DOEE)

Tiered fee based on IA
(6 tiers)

ERU = 2,000 SF of IA

Per billing unit of IA (1,000 SF),
reduced to nearest 100 SF

Richmond, VA

Tiered fee based on IA
(5 tiers)

1,000 SF

Per billing unit of IA (1,000 SF)

Charlottesville, VA

Per billing unit of IA

500 SF of IA

Per billing unit of IA (500 SF)

Falls Church, VA

Per billing unit of IA

200 SF of IA

Per billing unit of IA (200 SF)
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BILL FREQUENCY
Of the 10 communities surveyed, the most common bill frequency is monthly.
Figure 2: Stormwater Bill Frequency for Surveyed Municipalities

3
4

3

Monthly

Semi-Annually

Annually

Four communities bill monthly for stormwater on their utility bill:
1. Washington, DC
2. Baltimore, MD
3. Norfolk, VA
4. Richmond, VA
Three communities bill semi-annually for stormwater on the real estate tax bill:
1. Charlottesville, VA
2. Chesapeake, VA
3. Prince William County, VA
Three communities bill annually for stormwater on the real estate tax bill:
1. Chesterfield County, VA
2. Alexandria, VA
3. Falls Church, VA

EXEMPTIONS
Three of the surveyed systems have exemptions from stormwater fees for at least one type of property. Any
exemptions for Arlington County would need to be reviewed by County Attorney’s Office to be in compliance with
Virginia State law.
Baltimore, MD charges religious non-profits a reduced stormwater fee of $1/ERU/month compared to the normal
commercial rate of $5.45/ERU/month. In addition, local and state government properties, customers in the hardship
program, and selected non-profit organizations are exempt, as directed by Maryland state law.
Chesterfield County, VA exempts federal, state, local, and public entities that hold a permit to discharge stormwater.
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Prince William County, VA exempts agricultural croplands and undeveloped properties from being charged a
stormwater fee.

CREDITS PROGRAMS
All 10 of the surveyed systems offer stormwater fee credit programs. A credit is an ongoing reduction in the
stormwater fee granted to a customer for decreasing demand on the utility’s stormwater system by implementing
stormwater best management practices (BMPs), thereby reducing the costs of stormwater management by the utility.
The utility can recognize the reduced burden on the municipal stormwater system by offering credits to customers
who reduce their runoff.
A credit system is designed to:
1. Create a nexus of cost drivers and cost recovery mechanism in the rate structure through appropriate fee
reduction opportunities.
2. Reduce public expenditures on stormwater management by fulfilling stormwater management
requirements and meeting other program goals indirectly.
3. Decentralize stormwater management by promoting private sector implementation.
Of the 10 systems with stormwater credit programs, seven credit programs have fee reduction opportunities
available for both residential and non-residential properties. Three of the stormwater credit programs have fee
reduction opportunities available only for non-residential properties. Often, ongoing credit offered by the surveyed
utility is contingent on providing proof of BMP maintenance and functionality.
The systems surveyed offered fee credits for a variety of reasons. The basis for credits included:
1. Green infrastructure (Alexandria, VA; Washington, D.C.; Richmond, VA; Falls Church, VA)
o Examples: reducing runoff, improving the quality of water runoff, etc.
2. Implementation of stormwater best management practices, or BMPs (Baltimore, MD; Washington, D.C.;
Chesapeake, VA; Richmond, VA; Alexandria, VA; Falls Church, VA)
o Examples: Rain gardens, permeable pavement, etc.
3. Reduction impervious surface (Baltimore, MD)
4. Stormwater management systems already in place (Prince William County, VA)
5. Pollution reduction programs (Chesterfield County; Norfolk, VA; Falls Church, VA)
6. Commercial properties that drain to stormwater management facilities (Chesterfield County, VA)
7. Installation of a stormwater management facility (Norfolk, VA)

CUSTOMER ASSISTANCE / AFFORDABILITY PROGRAMS
In addition to credits programs, 3 communities either currently have customer assistance or affordability programs
or are in the process of developing the program. Any proposed programs for Arlington County would need to be
reviewed by County Attorney’s Office to be in compliance with Virginia State law.
In Charlottesville, VA, there is a fee waiver for all Real Estate Relief and Charlottesville Housing Affordability
Program (CHAP) recipients, as qualified by the Commissioner of the Revenue’s Office. Recipients earning tax
relief at 60% or higher will receive the same relief percentage amount on their stormwater bill. For recipients with
an income no greater than $25,000, a stormwater relief grant of 25% will be applied to their second half bill in the
year they qualify. Charlottesville funds this grant from the General Fund. The City Council has authority to fund
assistance programs and allocates this funding as part of the annual budget approval process.

ARLINGTON COUNTY

STORMWATER UTILITY FEASIBILITY STUDY: INTERIM DELIVERABLE 14

In Washington, D.C., the Department of Energy and Environment (DOEE) is currently developing a stormwater
fee discount program to assist all District residents and property owners.
In Baltimore, MD, customers already approved for senior citizen or low-income discounts for water/wastewater
bills will automatically receive a discount on their stormwater fees. Customers who qualify for a hardship
exemption under state law are also exempt from the fee.

TRENDS
Trends regarding residential and non-residential rates, credit programs, and bill frequency emerged from the data
collected in this benchmarking survey.
1. All surveyed communities calculated residential and non-residential rates using impervious area.
2. Half of surveyed communities (5) used tiered rates for billing residential customers.
3. All 10 communities have credit programs. Seven of 10 communities have credit programs applicable to all
properties. The other 3 communities limit credit programs to non-residential properties.
4. While credit programs are common, only three communities have stormwater affordability programs.
5. Further, only three stormwater utilities offer fee exemptions for certain types of properties.

LESSONS LEARNED
Implementing a stormwater utility, deciding on the optimal rate structure, and switching to fee funding the
stormwater program can be a daunting task. A number of the peer municipalities were contacted regarding lessons
learned from implementation, including Alexandria, Baltimore, Chesterfield County, Falls Church, Manassas,
Norfolk Park, and Washington, D.C. Key themes across surveyed organizations are:
1. Civic engagement is necessary throughout the process of utility consideration, implementation, and
ongoing utility administration with all levels of the community. Stakeholder groups include residential,
commercial, faith-based organizations, environmental organizations, and other tax-exempt organizations.
o Providing access to a tool or platform to allow calculation of fees is helpful during the engagement
process.
2. Utilizing proven technology and methodology for measuring imperviousness will significantly reduce
complaints and appeals.
3. Fee structures should be easy for the community to understand.
4. Program policies should align with community goals.
Several of the surveyed communities offered some specific lessons they learned during the process.
Alexandria, VA
Alexandria staff believes public engagement and education is critical to the development of a stormwater utility.
Before charging stormwater fees, Alexandria did an extensive outreach and education campaign that included
public workshops, a series of informative letters, and had an online viewer map where residents and businesses
could estimate their stormwater utility bills.
Additionally, Alexandria implemented a tiered rate structure where each tier is tied to a residential land use type.
Thus, every residential parcel of the same type (e.g., condominium, townhouse, SFR) is charged the same fee. This
rate structure is easy to communicate to the public, easy for the public to understand, and avoids administration
costs associated with more complicated residential rates.
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Chesterfield County, VA
Chesterfield County staff acknowledge the difficulties of developing a stormwater utility and advises Arlington
County to develop policies and practices that reduce administrative burden. Chesterfield County chose to charge
residential customers a flat fee, which reduces administrative burden and limits the amount of residential customer
complaints the County receives. Fees are billed on the County real estate bill, which allows the County to more
easily charge all properties.
To encourage customers to manage stormwater on site, Chesterfield County offers credits up to 100% and has a
comprehensive process for customers to contest their stormwater fee.
Lastly, Chesterfield County advised Arlington County to implement policies that work best for their community.
For example, gravel is not counted as impervious surface in Chesterfield County because a disproportionate
number of properties with gravel parking lots house non-profit organizations. Chesterfield County staff made the
decision to not count gravel as impervious because they believed it was the best policy for their community.
Washington, DC
Washington, DC Department of Energy and Environment (DoEE) first started charging a stormwater user fee in in
the 2000s as a result of an MS4 permit from the EPA. Since its inception, the utility has grown and changed to
meet new iterations of the MS4 permit and to fund pollution control efforts. Speaking from several decades of
experience, DoEE staff has two pieces of advice for Arlington County.
Firstly, DoEE advises to be able to clearly and simply explain the purpose of the fee to help gain public acceptance.
The County should communicate to the public when a decision is made in accordance with a compliance
obligation. This approach helps the public understand why stormwater maintenance is necessary and how revenues
generated from stormwater fees are used.
Secondly, revenue collected from the County’s stormwater fees should be managed in an enterprise fund used to
fund only stormwater program needs. The enterprise fund ensures stormwater fees are exclusively used to fulfil
stormwater compliance needs and cannot be diverted to other municipal projects or programs.
Baltimore
According to Baltimore City staff, a sustainable funding source for stormwater has been positive for Baltimore. The
City is now able to implement long-term stormwater plans and invest in capital work that relates to flood
mitigation. However, the City acknowledges the difficulties associated with developing a stormwater utility.
Baltimore’s advice to Arlington centers on incorporating feedback from diverse stakeholders and the importance of
public perception of stormwater while implementing a fee.
While developing Baltimore’s Stormwater Utility, the City obtained guidance from a Credit Task Force. Members
of the task force actively participated in discussions which helped shape the current credit program. However,
Baltimore stresses the importance of diversity among task force members. The City missed getting input from small
and medium sized commercial and industrial businesses, for whom the stormwater fee had a relatively large impact
compared to the businesses’ tax, water, and sewer bill. Since these businesses weren’t included in the discussion
sooner, these businesses appealed to Council members and the program ended up with a legislated reduction that
limits the stormwater fee based on the businesses’ tax value. Additionally, religious leaders were not included in
the Credit Task Force. When they presented their case to Council, they also received a new legislated stormwater
reduction. Credits offered through legislated reduction were not a part of the City’s original credit program and
result in a significant revenue reduction.
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Baltimore contends that public messaging and public understanding of stormwater is important. The City defended
the stormwater utility by asserting that the State and Federal government were requiring the City develop a utility
to comply with the MS4 permit. However, City staff wishes messaging had been positive, affirming that the
development of a stormwater utility was the right thing to do for the City, for water quality, and other elements of
the water system. Additionally, Baltimore experienced the unpredictability of public perception. In 2012, Baltimore
experienced a sink hole from a large, collapsed stormwater pipe that shut down a city block for six months. The
City anticipated the event would be a good example of why investment in infrastructure was needed. Rather,
businesses decided that since the sink hole already happened, an event of its kind was unlikely to occur again.
Baltimore’s utility was implemented in the context of a state law that, among other requirements, mandated state
and local government properties’ stormwater exemptions.
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Customer Impacts
One of the goals of this Interim Deliverable was to provide insight into potential stormwater fee impacts upon
different types of properties in Arlington County. Raftelis worked with County staff to select a wide variety of
properties and apply the fee structures and rates from the communities that we surveyed to those properties. This
exercise was for illustrative purposes only and is not an actual calculation of fees for any particular property.
Raftelis digitized the following properties with direction from the County:
1. Three single-family detached homes of different sizes and one attached townhouse,
2. Three apartment complexes (including a high-rise complex),
3. Seven commercial properties varying in size and use, and
4. Seven tax-exempt properties including government, educational, and religious properties.
These properties appear in Table 3 below. The table also includes the measured impervious area for each property.
For each sample property, projected fees were calculated as if the properties were located within the peer
jurisdictions rather than in Arlington County and were billed annually. (Note, however, that 5 out of the 10
jurisdictions actually bill on a monthly basis, as described in the Bill Frequency section above.) In addition, we
provided the current Sanitary District tax bills (“Current Arlington Sanitary District Tax Amount” column in
Table 3) for sample properties. This allows the County to compare the magnitude of these properties’ current
contributions to defraying stormwater costs to their potential contributions under stormwater user fee rate
structures from surveyed jurisdictions.
The City of Alexandria is the County’s nearest neighbor and is of particular interest for this study. Alexandria
implemented their impervious area-based stormwater fee in May of 2017. As noted in Table 2 above, Alexandria’s
rate structure contains 4 residential tiers – condos, townhomes, typical single-family homes, and large single-family
homes – while non-residential parcels are billed based on impervious area per ERU of 2,062 square feet. The City
charges $140 annually for 1 ERU of impervious area. Because of Alexandria’s proximity, Table 3Table 3 below
includes specific fees for the County’s sample properties as if they were located in Alexandria.
To show the range of what the County’s stormwater fee may look like beyond the example of Alexandria, we
computed the projected fee as if the County’s example properties were located in other 9 benchmarked
jurisdictions. However, Table 3 shows these projected fees from 2 jurisdictions that resulted in the lowest and
highest fees. This range comparison illustrates the variety of outcomes different rate structures can generate. For
example, Chesterfield County resulted in the lowest fee for the sample properties due to the combination of its
ERU being the largest billing unit (2,800 SF) and its rate being one of the lowest among the utilities included in the
study. On the other hand, Falls Church’s rate structure produced the highest projected fees for the County’s sample
properties due to its small billing unit (200 SF) and its rate. This comparison illustrates how a rate structure can be
adapted to suit a utility’s needs, while increasing fairness and allowing for community-specific modifications and
units.
Properties with larger impervious areas have larger stormwater user fees in this sample, demonstrating that charges
are based on the demand each property places on the municipal stormwater system. Note that this relationship is
often lost when fees are tax-based because building values are not always proportional to building footprints.
Moreover, properties that are tax-exempt do not pay for stormwater under the existing approach. This is shown in
the “Current Arlington Sanitary District Tax Amount” column of Table 3 below. Government-owned properties,
schools, universities, churches, and parks included in this sample are all tax-exempt in Arlington County. It is
worth noting that the sample federal property (Arlington Hall, the National Guard’s Readiness Center) has
significantly more impervious area than the other sample properties – over 1.5 million square feet – and is taxexempt.
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The table shows the wide range of rate structures that peer jurisdictions are using and how the resulting stormwater
user fees vary widely among jurisdictions. This is valuable information for the County as it considers modifying its
stormwater funding mechanism. It also shows that fees vary widely among municipalities in Virginia, reflecting
that every utility’s different needs determine its units of service and rate structure.
Table 3: Sanitary District Annual Tax (estimated) and Projected Annual IA-based Fees for Sample
Properties in Arlington County, VA (rounded to nearest dollar)

Property

2020
Assessed
Value

Current
Arlington
Sanitary District
Tax Amount

Impervious
Area (SF)

Alexandria,
VA

Chesterfield
County, VA
(Lowest Fee)

Falls Church,
VA
(Highest Fee)

Single-Family Residential
Small House

$419,700

$55

1,419

$140

$25

$147

Typical House

$686,900

$89

2,129

$140

$25

$202

Large House

$2,076,100

$270

5,870

$234

$25

$551

Townhouse

$686,600

$89

988

$59

$8

$92

Multi-Family Residential
Apartments
(assumed 100 units)

$26,061,800

$3,388

93,198

$3,920

$833

$8,556

Apartments (2)
(assumed 100 units)

$29,366,200

$3,818

148,510

$3,920

$1,325

$13,641

High Rise
Apartments
(400 units)

$45,881,500

$5,965

237,309

$15,680

$2,120

$21,793

Commercial
High Rise
Commercial

$97,136,000

$12,628

62,198

$4,228

$555

$5,710

Hotel

$28,800,400

$3,744

74,152

$5,040

$663

$6,812

Hotel 2

$61,828,900

$8,038

23,335

$1,582

$208

$2,148

Small Commercial

$1,205,000

$157

13,658

$924

$123

$1,267

Medium Commercial

$37,896,300

$4,927

130,951

$8,890

$1,170

$12,026

Mall

$625,290,100

$81,288

918,604

$62,370

$8,203

$84,346

Transportation

$128,364,400

$16,687

52,786

$3,584

$473

$4,847

$4,564

$600

$6,187

Tax-Exempt
Local Government
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Property

2020
Assessed
Value

Current
Arlington
Sanitary District
Tax Amount

Federal Government

$203,234,800

Park

Chesterfield
County, VA
(Lowest Fee)

Falls Church,
VA
(Highest Fee)

Impervious
Area (SF)

Alexandria,
VA

$0

1,517,456

$103,026

$13,548

$139,316

$95,382,400

$0

330,229

$22,428

$2,948

$30,331

Church

$21,994,100

$0

88,652

$6,020

$793

$8,152

Public School

$54,056,900

$0

242,261

$16,450

$2,163

$22,252

Private School

$45,435,600

$0

402,297

$27,314

$3,593

$36,940

University

$33,460,700

$0

353,182

$23,982

$3,153

$32,424

ARLINGTON COUNTY
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Next Steps
Following the delivery of this Interim Deliverable report, Raftelis will continue with its scope of work —
conducting a stormwater needs assessment, evaluating rate structure options, and providing other related
recommendations that will inform the feasibility of the stormwater utility fee. Some specific steps include:
1. Compile and identify stormwater needs over a 10-year utility rate planning horizon (April – May 2020).
2. Develop draft financial plan model (May – September 2020).
3. Conduct a detailed evaluation of 3 potential rate structures and customer impacts in each scenario (May –
July 2020).
4. Determine billing and customer service options (May – July 2020).
5. Provide staffing and resource recommendations (June – August 2020).
6. Estimate implementation costs (August – September 2020).
7. Deliver draft report for review (September 2020).
Additional topics that the Feasibility Study will cover in detail include affordability considerations and the
treatment of government entities and MS4 permit holders.
This stormwater utility feasibility study should be completed by September 24, 2020, which is six months from the
date of the purchase order for this effort.
Upon completion of this stormwater utility feasibility study, Arlington County will be in a position to decide
whether to proceed with a user fee implementation or to pursue the ad valorem tax increase.

ARLINGTON COUNTY
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