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1.0 INTRODUCTION

Urban stormwater runoff is a major source of pollution in
the Chesapeake Bay.[1] To achieve targeted reductions in nu-
trient loadings to the Bay, stormwater management must be im-
proved.(2] Because laws mandating stormwater management are
relatively new, most local governments have not yet developed
comprehensive programs. Few stormwater programs are well fi-
nanced (3], and one-third or more of all stormwater manage-
ment facilities are inadequately maintained [4,5,6]. It is
clear that expenditures for stormwater management must in-
crease if water quality goals are to be achieved.

Stormwater management historically has been financed with
general revenues from property taxes. Most local officials,
however, have considered stormwater management a low priority
activity, at least relative to other important local pro-
grams. As a result, reliance on property taxes to finance
stormwater management has proven inadequate. The best alter-
native to property taxes appears to be stormwater utility
charges, which are "user" charges paid by owners of proper-
ties in proportion to some estimate of the amount of runoff
from their properties.

The Chesapeake Bay Nutrient Reduction Program (Draft) rec-
ognizes that costs to implement urban stormwater controls
will increase and that new funding sources will be needed.

It proposes a stormwater utilities program.[7]

This guide has been written for local officials so that
they can make informed decisions about creating utilities.
This guide focuses on the financial, or revenue-generating
aspects of utilities. Several of the many political, legal,
administrative, and managerial aspects also are addressed,
but only in a general way.

In the following section, stormwater utilities are de-
fined, and their potential for revenue-generation is summa-
rized. Subsequent sections concern the rationale behind the
utility approach, general considerations in planning
utilities, and details of establishing rate structures and
estimating user charges.

This guide is based on the results of a survey of
utilities by the Sediment and Stormwater Administration (SSA)
[8], on articles published by officials and consultants in-
volved with stormwater utilities, and on various technical
reports. The survey, (A Survey of Stormwater Utilities), as
well as many of the references, also may be of interest to
individuals. Questions concerning the material herein should
be addressed to the Sediment and Stormwater Administration,
Maryland Department of the Environment.
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generating potential for a stormwater utility in Prince
George's County range from $4.9 to $23 million (Table 2.2).
In this example, both of the estimates of revenues per acre
are higher than the per capita estimate. This result occurs
because most of the data on which the estimates are based are
for municipalities, not counties. By estimating the charges
on a county-wide basis, the acreage to be charged increases
more, proportionately, than does the population. As a re-
sult, the estimated revenues per acre are gréﬁter than the
estimated revenues per capita. ‘

Prince George's County presently has one of the most com-
prehensive flood control and stormwater management programs
in Maryland. The County's annual expenditures for these pur-
poses are approximately $11,000,000. [13] Thus, current ex-
penditures are near the mean of the crude per capita esti-
mates, and near the low end of the estimates per acre.
Assuming that the amount of revenues raised by other -
utilities are indicative of the amount that could be raised
in Maryland, it appears that Prince George's County could
raise additional revenues by establishing a utility. Flood
control and stormwater programs in Prince George's County are
financed by a dedicated property tax of 13.5 cents per $100
assessed valuation. [14] No other local governments in Mary-
land spend as much or have such a large funding source. It
is likely, therefore, that the relative gain from creating
utilities would be greater in other jurisdictions.

Like any governmental entity, the ability of a stormwater
utility to generate revenues is governed ultimately by the
willingness of people to pay for stormwater management. Rev-
enues generated by existing utilities elsewhere are in-
dicative of people's willingness to pay, but these amounts
should not be regarded as absolute bounds. In any given
situation, residents may be willing to pay more or less than
the amounts cited here. A method for preparing more accurate
estimates of the revenue generating potential of a utility,
including typical user charges, is described in Section 5.

Table 2.2 Hypothetical Estimates of Stormwater Utility
Revenues in Prince George's County.

Units | Range of Total Annual Revenués
Per Capita $4.9 - 18.1 Million \
Per Developed Acre $§9.0 - 21.7 Million

Per Acre $8.0 - 23.0 Million

From Residences 2.2 - 7.8 Million




3.0 THE RATIONALE FOR THE UTILITY APPROACH

Many people find it rather strange to be asked to pay user
fees to a utility for the stormwater that runs off their
property. This is because they are used to thinking about
runoff (if they think about it at all) as something that oc-
curs naturally, not something that is at least partially the
result of pgpple's decisions. Similarly, most people view
stormwater management as a government service to solve a pub-
lic problem, not a service that they use to manage runoff
that they themselves generate. The utility approach thus in-

volves a redefinition of the way in which people think about
runoff and stormwater management. The basic perspective is
that runoff is a man-made problem, and that owners of prop-
erty are responsible for it.

Stormwater management historically has been provided by
government and financed by property taxes. The rationale for
government involvement is that there is a public benefit to
the managing runoff. The rationale for the financing
mechanism, taxes, is either (1) that higher-valued properties
benefit more or (2) that owners of higher-valued properties
are able to pay more for a public good, the benefits of which
are avallable to everyone and cannot be quantified.

With the utility approach, the benefits of stormwater man-
agement are deemphasized, and emphasis is placed on the cause
of the problem. Individual property owners are viewed as
generators, and the role of government is to control the dis-
charges. To finance the government's activities, property
owners pay user charges in amounts proportionate to their
discharges. The rationale for the utility approach, there-
fore, is the "polluter pays" principle. Neither property
values and ability to pay nor perceived benefits and willing-
ness to pay generally are considered.

Three definitions follow from this discussion [15]:
* Users are properties that add runoff to a system;

* Beneficiaries are people or properties that gain from
stormwater management (e.g., are protected from flood
damage or benefit from improved water quality):

* User charges are dedicated fees paid by generators of
stormwater based on the amount of runoff that leaves
their property.

The utility approach consists of practical application of
these definitions. Care must be taken in the formation of
utilities, particularly their rate structures, because
utilities frequently are subject to controversy. Four of 19

P



utilities surveyed by the Administration reported legal chal-
lenges; in each case, the rate structure was questioned.
Courts, however, have upheld creation of stormwater utilities
and user fee systems. Cyre (1986) has summarized the legal
standard that has evolved ([16]:

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

This standard is important. It says that local jurisdic-
tions must have rational bases for making estimates of runoff
and determining charges, but that runoff from parcels need
not be measured precisely. Reasonably accurate estimates
will suffice. Equally important, the standard does not men-
tion benefits or beneficiaries. Utility rate systems may be
based on costs, not benefits. In fact, the user charges im-
posed by most utilities are cost based and do not take ben-
efits into consideration.

. There is a consensus among public works officials that the
utility approach is the best way to finance stormwater man-
agement. [17] The main reason for their preference is obvi-
ocous: utilities are a stable, secure source of funds. Another
important factor, however, is that many officials believe
that the utility approach is more equitable. Many people
think that user charges based on one's contribution to the
problem are more fair than property taxes. The American Pub-
lic Works Association (APWA) has concluded [18]:

The user charge and the utility concept
are the most dependable and equitable
approaches available to local governments
for financing stormwater management.

Planning for a stormwater utility involves determining the
best way to apply the concepts discussed above in a par-
ticular locale. Various steps in the planning process are
discussed in the following section.



4.0 PLANNING STORMWATER UTILITIES

The formation of a stormwater utility involves systematic
consideration of a series of political, managerial, finan-
cial, and technical issues. These include:

* determination of the best administrative structure for
stormwater management;

* estimation of revenue requirements;

* identification of potential sources of revenues and al-
location of revenue requirements among sources;

* development of a billing systenm;.
* adoption of a stormwater utility ordinance; and
* implementation of a public information program.

Each of these issues is addressed briefly in this section.
The financial aspects of utility planning, including a gen-
eral approach to estimating user charges, are discussed in
detail in the following section.

4.1 Administrative and Managerial Considerations

Stormwater management historically has been inadeqguate, in
part because responsibility for various activities has not
been defined clearly. Therefore, planning for a utility of-
ten begins with what is sometimes referred to as a "func-
tional requirements study.” [19] Such a study involves de-
termination of the scope of activities necessary to manage
stormwater and identification of the administrative depart-
ments best suited to perform each activity. Functions
typically performed by utilities include administration,
planning, design and engineering, operations and maintenance,
regulation and enforcement, construction, and, sometimes, wa-
ter quality management. Clear specification of responsi-
bilities for these activities will help solve management
problems caused by fragmentation. It also will help a util-
ity meet requirements for fiscal accountability.

Information on institutional structures for 19 utilities
is included in the SSA publication, A Survey of Stormwater
Utilities. Utilities generally are operated by or within De-
partments of Public Works, although this is not always the
case. In some communities, a variety of Departments are in-
volved, including the Departments of Finance, Utilities, En-
vironmental Regulation, and Planning and Zoning. A common
arrangement is for an agency such as the Department of Public
Works to have responsibility for planning, design and




engineering, and operations and maintenance, and for the De-
partment of Finance to have responsibility for billing.

At least two jurisdictions in Maryland recently have com-
pleted studies to determine how best to organize stormwater
management. Prince George's County prepared an analysis when
planning how to assume responsibilities for stormwater man-
agement from the Washington Suburban Sanitary Commission.
[20] Anne Arundel County studied various administrative ar-
rangements for stormwater management as part of a study to
determine how best to organize watershed management programs.
{21] Although these studies were not prepared as part of ef-
forts to establish utilities, they are good examples of func-
tional analyses. The Prince George's County study is par-
ticularly useful because of the tables and figures used to
illustrate and evaluate institutional alternatives.

An issue that merits special consideration in a functional
analysis is whether stormwater management facilities should
be maintained by the public or private sector. A strong ar-
gument in favor of private maintenance is that maintenance by
the private sector limits the direct public costs of
stormwater management. However, recent surveys indicate that
private stormwater management facilities are not being main-
tained as well as public facilities. [22,23] The APWA sug-
gests that maintenance activities are best carried out by the
entities with the "greatest interest in the specific benefits
associated with each maintenance operation.” [24]) APWA also
has identified factors to be considered in deciding whether
detention facilities are to be privately or publicly owned,
and notes that ([25]:

there appears to be a preference for and a trend
towards public ownership ..... Generally, unless
basins are maintained by public agencies, long
term adequate maintenance can not be assured.

The Sediment and Stormwater Administration generally agrees
with this conclusion.

4.2 Estimating Revenue Requirements

Determination of revenue requirements, or the total costs
of stormwater management, is an important step in utility
planning and is the first step in preparing the utility fi-
nancial plan. Cyre (1987) has published ball-park estimates
of costs for stormwater management. He reports that in most
cities, basic stormwater administration, engineering, and re-
active maintenance costs $15 to $25 per gross acre. (26] He
also projects that comprehensive management, including drain-
age master plans, preventive maintenance, and major capital
improvements may cost $100 or more per gross acre. Only two



of the six utilities that provided this information to the
Administration currently spend more than $100 per developed
acre. [27]

Accurate estimation of the costs of comprehensive
stormwater management is complicated and time-consuming. Es-
timates of costs (i.e., revenue requirements) should be de-
veloped for all the functions of the utility. In practice,
the range of activities financed by utilities varies greatly.
Some utilities (e.g., Fort Collins, Colorado) fund both O&M
and capital projects with utility revenues. [28] Others
(e.g., Austin, Texas) use utility revenues only for planning
and 0&M and finance capital improvements by issuing general
obligation bonds that are repaid with property tax revenues.

Sources of the information necessary to estimate total
costs include historic records, old drainage and watershed
plans, public works personnel, and unit costs for specific
activities that are published in the literature. For ex-
ample, Grigg (1986) reports costs for mowing, debris removal,
and other routine activities. [29]

A current master drainage plan is essential for projecting
costs of stormwater management, particularly costs of capital
improvements. Accurate identification of capital improve-
ments is necessary because maintenance costs often are pro-
Jected as a percentage of capital improvements. Master plans
are helpful for another reason: contested utilities are more
likely to be upheld if charges are based on a master plan
that specifies costs associated with a comprehensive
stormwater program.

Frequently, maintenance costs are projected as a percent-
age of debt for capital improvements. King County, Washing-
. ton, estimates that cost for maintenance of all facilities is
0.43% of total debt. [30] Schueler (1987) estimates that
maintenance costs for best management practices range from 3%
to 10%, although he notes that few reliable data for estimat-
ing costs exist. [31]

4.3 Identification and Allocation of Revenue Sources

Identification of potential sources of revenues and al-
location of revenue requirements among sources comprises the
remainder of the utility financial plan. Financing methods
for each of the utility's functions and the amount to be
raised by each should be specified. Table 4.1, in which fi-
nancing options are grouped according to the purpose for
which the funds typically are used, provides a general frame-
work for this process. [32] As is shown, taxes and user
charges are the only options for financing capital improve-
ments and operations and maintenance, which are the most

10
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costly aspects of stormwater management. While other me thods
of financing exist (e.g., development fees), these are used
primarily for financing stormwater management activities as-
socjated with new development. Based on survey results,
these sources usually account for less than 10% of a
utility's revenues. Given the inadequacy of property taxes
as a revenue source, it is clear that the major task in this
part of the planning process is selection of a utility rate
structure and estimation of user charges.

When implementing a utility, planners must decide who will
be charged, how they will be charged, and whether there will
be any exemptions. Generally, in planning studies, estimates
of user charges are developed from basic land use informa-
tion; it is not necessary to have detailed data concerning
the amount of impervious area on individual properties. For
implementation, however, most utilities need this informa-
tion. To obtain the data, it usually is necessary to
digitize aerial photos or tax maps. The task of measuring
parcels, if undertaken, is done during development of the
billing system. It is one of the most time-consuming and ex-
pensive tasks in the creation of a utility. '

4.4 Billing Considerations
Options for billing systems include:

1. Adding stormwater Charges to other utility bills (e.g.,
water and sewer bills);

2. Adding stormwater charges to property tax bills;
3, Creating a new, separate billing system.

Advantages and disadvantages of alternative methods are pre-
sented in Table 4.2.

In practice, most utilities modify existing billing sys-
tems, adding new components as necessary to accommodate in-
formation needs or to include users not already on existing
systems. Only four of 19 utilities surveyed by the Adminis-
tration created entirely new billing systems. [33] Two of
these were utilities that serve multiple jurisdictions. Most
utilities use information from tax files and water accounts
to construct billing systems; less than half of those sur-
veyed digitized photos during implementation. Most utilities
bill users monthly; some bill classes of users (e.g., com-
mercial, industrial) with different frequencies.

In Maryland, if utilities were established, they most

.likely would be on a county-wide basis that would serve, at
least nominally, multiple jurisdictions. Depending on the

12
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current scope cf county services and existing billing sys-
tems, it is likely that ne=w systems would have to be created.

A useful document for understanding aspects of creating a
billing system is the publication by URS Corporation, Surface
Water Management, The Utility Approach: Drainage Utility Ser-
vice Charge, Customer Account Development Process. [34] The
development of a billing system consists of the preparation
of a master account file, a billing file, and, in some cases,
a transactions file. The MAF is a complete list of all prop-
erties (users) to be charged and includes information neces-
sary to calculate the charge (e.g., parcel address, land use
code, exemption code, impervious area, relevant map numbers).
The billing file contains data used to prepare bills, includ-
ing owner name, address, account number, billing dates, and
current balance. Programs may be written so that certain in-
formation needed in the billing file is "looked up”" in the
MAF.

Cyre (1987) reports that the costs to develop and imple-
ment the MAF, billing file, and support systems can range
from $50,000 to $150,000 for professional services plus $3 to
$10 per account. (35]) His data are somewhat higher than data
collected by the SSA indicate: utilities reported costs to
develop billing systems ranging from $0.05 to §7.82 per ac-
count. [36] The 19 stormwater utilities surveyed by the Ad-
ministration report annual billing costs per account ranging
from $1.00 to $8.64. The data show that the cost of billing
can account for anywhere from 1.4% to 16.3% of total revenues
from charges. The cost of billing apparently accounts for
more than 5% of total revenues for seven of the 11 utilities
for which these data are availablée. Estimates of the per-
centage of delinquent accounts range from approximately 0.2%
to 10%. Nine of the 10 utilities reporting this information
have delinquency rates less than five percent.

4.5 Stormwater Utility Ordinances

Prior to implementation of a utility, local governments
must adopt legislation (ordinances or resolutions) that
specifies the scope of the utility's activities, its rate
structure, details of billing, and other items. This usually
involves modification of existing ordinances. 1In Maryland,
most local stormwater ordinances are patterned after a model
ordinance written by the SSA. {37] The model ordinance, how-
ever, contains no references to stormwater utilities. The
SSA, therefore, has prepared a supplemental publication,
“"Sample Stormwater Utility Ordinance," as a guide for local
officials interested in establishing utilities. [38] It is
based on a review of utility ordinances adopted by 19 local
governments, and is available on request from the SSA.
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4.6 Public Information Programs

Sixteen of the 19 utilities surveyed by the SSA reported
that public information programs were undertaken prior to
implementation. [39] Most local officials stated that public
information program were helpful and, in some cases, critical
to successful implementation, although some utilities
apparently have been established without informational pro-
grams. Public information programs typically include public
meetings, slide shows, and mailings of informational bro-
chures to residents. Some governments enlist the support of
established citizen's organization, create formal citizen's
advisory committees, and mail sample bills to residents. De-
tails concerning the public information programs conducted by
various utilities are included in A_Survey of Stormwater
Utilities. Examples of informational materials developed by
various utilities also are available from the SSA.

4.7 General Considerations

Most utilities have been formed to fund operations and
maintenance and flood control programs; funding of water
quality programs has not been as important. Nearly one-third
of the utilities surveyed were formed in response to severe
flooding. [40] Only two cited concern over poor water qual-
ity.

Creation of a utility typically reguires a substantial
amount of time. Utility representatives report planning pe-
riods prior to authorization ranging from seven to 12 months
to more than 2.5 years. [(41] The planning period reported
most frequently was 1.5 to 2.0 years. Implementation gener-
ally proceeds rapidly. Most (75%) of the utilities surveyed
were implemented within six months after authorization: one
required between two and two and one half years.

Eleven utilities report that consultants were retained to
assist in the development of the utility. Most retained
engineering firms; some used management or financial consult-
ants. Consultants typically performed tasks such as the de-
velopment of billing systems and the preparation of master
plans.

15



§.0 ESTIMATING USER CHARGES

This section presents a methodology for estimating typical
stormwater user charges based on data readily available in
Maryland. The approach suggested here, which involves esti-
mating charges based on general land use data, should provide
accurate enough information about potential revenues for lo-
cal officials to determine whether a utility should be cre-
ated. However, because the approach does not involve estima-
tion of the actual amount of impervious area on individual
parcels, it is not sufficient for implementation.

5.1 Data Needed to Estimate Charges
Information needed to determine typical charges includes:
1. Land use data;

2. Rate factors derived from runoff coefficients for
all land uses;

3. Revenue requirements for stormwater management.
Land Use Data

The land use data needed to estimate charges include land
use categories (not zoning information), total acreage in
each category, the total number of parcels in each category,
and parcel area data (average parcel area is sufficient for
initial planning studies).

In Maryland, these data are available from the Department
of Assessments and Taxations, which maintains a uniform par-
cel file for 19 of the State's major jurisdictions. Data for
five other jurisdictions also are available, but in a differ-

ent format. The Department of State Planning has analyzed
the taxation parcel files and summarized its findings in the
Development Planning Series -- '85, Report 2: Residential

Land Use in Maryland, 1985, An Analysis Based on Assessments
and Taxation Parcel Files. [42] This report includes average
parcel size data for improved and unimproved parcels for all
jurisdictions except Baltimore City. Updated data based on
1987 tax files are available for individual counties from the
Department of State Planning. [43]

Tables 5.1 and 5.2 are excerpts from the 1985 report that
show how the data are presented for the standard land use
categories. Table 5.3 is a condensation of Table 5.2 in
which residential acreage categories have been re-grouped to
correspond to residential acreage categories for which rate
factors are available.
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Table 5.1. Land Use Data for Prince George's County [42].
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Table 5.2. Residential Land Use Data for Prince George's
County [42].
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Table 5.3. Acreage Estimates for Residential Land Use,
Prince George's County.

Residential

Acreage Total Total ~ Average

Category Parcels Acres Acreage
o - 0.5 128,882 26,372 .20

> 0.5 -1.0 7,216 §,249 .13

> 1.0 5,058 24,015 4.75

As will be illustrated in the following example, these av-
erage parcel size data are useful for quickly preparing esti-
- mates of charges for typical parcels given different rate
structures. The data must be interpreted with caution, how-
ever, because of the assumptions in the Department of State
Planning's classification system. For example, any parcel
with an improvement with a market value of more than $10 was
classified as "improved." [44] Thus, parcels in improved and
unimproved classifications may not correspond with the cat-
egories of developed and undeveloped that typically-are used
in the calculation of stormwater charges. To actually estab-
lish a utility, therefore, the parcel data must be refined.

Similarly, the land use categories that are used in the
files are not entirely suitable for determining charges. For
example, the "exempt"” category in the files includes parcels
that are exempt form property tax. These parcels may or may
not be exempt from a utility charge. PFor example, a non-
profit, tax-exempt hospital most likely would be liable for a
stormwater utility charge, while other tax-exempt uses (e.g.,
a state forest or park), might not be.

In practice, the actual size of all parcels to be charged
must be determined. Most utilities use the exact size of
parcels (e.g., acres or square feet) in the billing algo-
rithms. Others (e.g., Cincinnati, OH) assign parcels Area
Range Numbers (ARNs) which represent categories that include
all parcels with areas in a certain range. [45] The Cincin-
nati algorithm assigns an ARN of 1 to parcels with areas of 1
to 2000 feet, and ARN of 2 to parcels with areas of 2001 to
4000 feet, and so on, in 2000 square foot increments.

Rate Factors

Rate factors are numbers based on standard runoff coeffi-
cients which are assigned to parcels so that charges reflect
actual runoff and the respective burden each property places
on the stormwater system. Theoretically, to reflect runoff
precisely, rate factors should include total area, percentage
of impervious area, soil type, slope, and other factors.
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However, impervious area is the only factor that usually is
used. This is because the calculations necessary to incorpo-
rate all relevant factors are not warranted economically.

For planning studies, rate factors generally are based
simply on land use categories. Land use categories typically
vary by jurisdiction: therefore, matching land use categories
with rate factors requires some judgement. Rate factors gen-
erally are derived from runoff coefficients in the Rational
Method. [46] In practice, the specific rate factors used by
utilities vary greatly. Because of the potential for vari-
ability, rate factors must be chosen carefully. Analyses by
the Administration indicate that estimated charges to users
in a given land use category could vary by as much as 60% de-~
pending on the rate factors and structure that are used.

For initial planning studies in Maryland, the SSA recom-
mends use of the rate factors presented in Table 5.4. The
SSA computed these factors based on estimates of the average
amount of impervious area for parcels in different land use
categories included in the Soil Conservation Service's publi-
cation, “Urban Hydrology for Small Watersheds" [47] and, to a
lesser degree, in the Rational Method.

The rate base is defined as all categories of users to be
charged. Thirteén standard and five nonstandard land use
categories are included in Table 5.4. Under the utility con-
cept, every parcel should pay to the extent it generates run-
off. In practice, however, it is common for certain catego-
ries of parcels to be exempt by edict rather than because
they generate no runoff. Land uses sometimes considered for
exemptions include public parcels such as government office
complexes and street rights-of-way, tax-exempt parcels such
as hospitals and churches, and agricultural and undeveloped
land. A useful planning exercise to determine the effect of
removing various land use categories from the rate base,

During implementation, when the data used to determine
charges must be refined, there are no hard and fast rules for
selecting rate factors and choosing the rate base. To derive
rate factors, many utilities measure the amount of impervious
area on all nonresidential parcels and on a statistically
significant sample of residential parcels. Rate bases fre-
quently are determined for political as much as technical
reasons. For example, public office complexes and institu-
tional, tax exempt users frequently are large generators of
stormwater. The utility approach is attractive in part be-
cause these types of uses, which do not generate revenues
under a property tax system, often pay stormwater charges.
Charging these uses, however, can be very controversial.

20



Table 5.4. Recommended Rate Factors for Stormwater Utility
Planning Studies. '

Average
Land Use Category Percent Impervious —_Rate Factor
Agriculture - .10
Commercial .85 .82
Commercial Residential .70 .68
Exempt .26
Parks .07 . .11
Playgrounds .13 .17
Schools .50 .50
Industrial .72 .70
Apartments .65 .64
Not Perc - .00
Residential
Acreage < 1/8 .65 .40
(town houses) .
1/8 < A < 1/4 .38 (.40 is average for
1/4 < A < 1/3 .30 Acreage < 1/2)
1/3 < A < 1/2 .25 ,
1/2 <A< 1 .20 .23
1 < Acreage .12 .16
Res Agr - .16
Res Comm - .64
Condominium - .64
Condo Comm - .68
Marshland - . .00

Other Nonstandard Categories

Cooperative - .64
Mobile - .64
Group Quar - .64
Motel - .82
Other - .50

Note: Estimates of the average percentage of impervious
area are from SCS TR-55 or the Rational Method. The
estimate of .65 for apartments was taken from the
TR-55 estimate for town houses. A "-" in the average
impervious column means that no estimate corresponded
directly with the land use category. The rate fac-
tors were determined by selecting figures for a com-
parable use (e.g., Res Agr was assigned the same rate
factor as Residential [1 < Acreage]).
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Hospitals and churches have been involved in suits against
utilities, arguing that they should be exempt from any pay-
ments to local government. Property owners have argued that
charging public properties makes them pay twice: property
taxes for the public parcel, and stormwater charges for their
own properties.

Similarly, although some utilities charge agriculture and
undeveloped land, these practices also are controversial.
Owners of undeveloped land have argued successfully in court
that they should not be charged since they have not altered
natural conditions. 1In any real case, the issue of the rate
base must be resolved by the city council or county board
through a public forum.

Revenue Requirements

Section 4 describes considerations in estimating costs or
revenue requirements for stormwater management. In practice,
the scope of activities funded with utility revenues varies.
The rate structure should be designed so that the sum of
charges for all parcels is equal to the revenue requirements.

In Maryland, no two jurisdictions will have the same rev-
enue requirements. Costs will have to be estimated from a
variety of sources. For example, in Prince George's County,
one source of information about revenue requirements is the
“"transfer" study prepared by the County prior to its assump-
tion of stormwater management activities from the Washington
Suburban Sanitary Commission (WSSC). In 1986 the WSSC gener-
ated approximately $10.5 million from an ad valorem property
tax dedicated for purposes of stormwater management. [48]

The County projects that tax revenues will increase gradually
through 1991 to $14.2 million. These estimates are suffi-
cient for planning purposes. Any jurisdiction planning a
utility must obtain or prepare comparable estimates.

5.2 A General Approach for Planning Studies

A general approach to developing a utility rate structure
involves two steps:

1. Estimation of a charge per "equivalent runoff unit";

2. Determination of the charge per individual parcel.

Equivalent runoff units (ERUs) are used to represent run-
off from a parcel. They are the units for which stormwater

charges are levied, and they are calculated by multiplying a
rate factor times a parcel area.
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Estimation of Charge per Equivalent Runoff Unit

The charge per equivalent runoff unit (ERU) 1is determined

by:

6.

. Assigning a rate factor to each general land use

category;

Determining the total acreage in each category;

. Multiplying the rate factors times the total acre-

age in each category to obtain the number of ERUs
per category;

Selecting categories to be included in the rate
base;

Summing the ERUs for all categories in the rate
base; and

Dividing the revenue requirements by the total
ERUs.

A géneral equation for computing the charge per ERU is:

where

C/ERU =R/ [ B (F xA)] (a)
C/BERU = the charge per ERU
R = revenue requirement for the
utility stormwater programs
F = the rate factor for each land

use category
A = the total acreage for each land
use category in the rate base
F x A = the ERUs for a given land use
category.

Estimation of Parcel User Charges

Typical parcel user charges can be estimated after a
charge per ERU has been determined. To obtain the charge per
the individual parcel area is multiplied times its
rate factor and the charge per ERU. Some utilities also add
surcharges or provide credits depending on the particular
features of the parcel.

parcel,

A general equation for calculating stormwater user charges

is:
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PC = [PA x F x (C/ERU)] + CR;SC (b)
where

PC = the charge for a parcel

PA = the area of the parcel

P = the rate factor for the parcel land
use

C/ERU = the charge per equivalent runoff

unit

CR;SC = a credit or surcharge (e.g., for
on-site retention or location in a
floodplain). ’

These equations frequently are referred to as billing al-
gorithms. In practice, the algorithms used in different com-
munities vary.

5.3 Worksheet

The SSA has developed the worksheet presented in Figure
§.1 to assist Maryland counties and cities in evaluating op-
tions for stormwater utilities. Use of the worksheet essen-
tially involves application of the two equations presented
above. Steps in using the worksheet are explained below in
the context of an example for Prince George's County. The
data needed to complete the worksheet are an estimate of rev-
enue requirements, land use categories for all parcels, and
total area (acreage), average parcel size, and rate factors
for each category. The SSA recommends that the worksheet be
completed using a spreadsheet software program for a personal
computer. Use of a spreadsheet permits planners to analyze
the effects of excluding different land use categories from
the rate base very efficiently. The example presented below
includes this type of sensitivity analysis.

5.4 An Example: Estimating Typical User Charges For
Prince George's County

An example of the use of the worksheet will be completed
using data for Prince George's County. To complete the
worksheet, one must:

1. Obtain Revenue Requirements. Data from the Prince
George's County transfer study will be used. It will be as-
sumed that the revenue requirement for the County in 1988
will be $11 million. '

2. Select Rate Factors. The rate factors presented in
Table 5.4 will be used in this analysis.

3. Obtain Land Use Information. Tables 5.1 and 5.3
present average parcel size and total acreage per category
for all land use categories in Prince George's County.
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4. Determine rate base. In this example, sensitivity
analyses will be done to evaluate effects of including
various land use categories in the rate base. 1In the initial
example, it will be assumed (A) that all categories of land
will be charged, including exempt, agricultural, other, and
unimproved (i.e., undeveloped). Other scenarios considered
are (B) no charges to agriculture or unimproved; (C) no
charges to agriculture, unimproved, or exempt; and (D) no
charges to agriculture, unimproved, exempt or other.

5. Compute ERUs and Charge Per ERU. The total number of
ERUs for each land use category is determined by multiplying
each category's total acreage times. its rate factor. The
charge per ERU is determined by dividing the revenue require-
ment by the sum of the ERUs for all categories to be charged.

If a spreadsheet is being used, all one need do is enter
the land use data, rate factors and the appropriate equations
as specified in Figure 5.1, If the example is being com-
pleted by hand, equation (a) from above:

C/ERU =R /[ S (F xA))
becomes:

C/ERU = 11,000,000 / [.40(26,372) + .23(5,249) +
.16(24,015) + .64(0) + .64(3,745) + .64(444) +
.64(218) + .64(231) + .82(276) + .70(2,605) +
.50(27,751) + .82(10,074) + .10(69,106) +
.50(7,179) + .10 (110,290)])

Solving this equation gives:
C/ERU = 190.90

The charge per ERU necessary to generate $11 million for
stormwater management in Prince George's County would be
$190.90, assuming that all parcels would be charged.

6. Determine of Typical Charges Typical charges for an
average parcel in each land use category can be computed by
multiplying the average parcel size times the rate factor
times the charge per ERU. A spreadsheet does this quickly,
or, as above, equation (b) could be used and the charges
could be determined by hand. Typical charges for average
sized parcels in each land use category in Prince George's
County are presented in Table 5.5.
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Sensitivity Analysis

Actual charges, of course, would vary with the size of in-
dividual parcels and, more importantly, depend on the catego-
ries included in the rate base. 1In Case A (Table 5.5) all
parcels are charged. 1In practice, it is likely that some of
these parcels (e.g., agricultural, unimproved, exempt) would
not be charged. Tables 5.6, 5.7, and 5.8 present typical
charges based on alternate rate bases. In Case B (Table
§.6), agricultural and unimproved parcels are removed from
the rate base. In Case C (Table 5.7), agricultural,
unimproved, and exempt are removed from the rate base. In
Case D (Table 5.8), the "other" land use category, in addi-
tion to the agricultural, unimproved, and exempt categories,
is removed.

The effect of removing categories from the rate base is to
increase the charges for parcels in other categories. In
this instance the charge per ERU doubles from $190.90 to
$380.92 when the categories of agriculture, unimproved, ex-
empt, and other are removed. Consequently, the charges for
parcels in categories remaining in the rate base (e.g.,
residential, commercial, industrial) also double (Figure
§.2). For example, residential charges (0 -.5 acres) in-
crease from $15 to $30 dollars annually as the rate base
shrinks. The distribution of total revenues from user
charges by land use category for these data (Cases A through
D) is shown in Figure 5.3. It is clear from these data that
decisions about properties to be included in the rate base
must be made very carefully.

Observations

The results of this example are useful for decision makers
who must weigh the impact of a utility on the public. 1In
this case it was shown, given the limitations of the data,
that annual residential charges could vary as much as 100X
per year depending on the categories included in the rate
base.

It is instructive to compare these estimates of charges to
current stormwater tax levies. Presently, parcels in Prince
George's County are assessed at a rate of 13.5 cents per $100
assessed valuation. Homes are assessed at 50% of market
value. Hence, an owner of a home valued at $50,000 and as-
sessed at $25,000 presently pays $33.75 annually in storm-
water taxes. Similarly, the owner of a home valued at
$100,000 would pay $67.50 annually. In this case, it appears
that replacement of property taxes with user charges as the
principal source of revenues would have distributional im-
pacts favorable to residential users.
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Strengths and Weaknesses of the Example

The basic strength of the preceding example is that it
provides decision makers with a good understanding of the fi-
nancial implications of establishing a stormwater utility at
a minimum cost. The major weaknesses relate to the quality
of data that was used in the analysis.

There are three major sources of error in the data:

1. Land uses for parcels may be misclassified (e.g., in
this example, the classification of parcels consid-
ered improved in the Taf Assessor's files as "devel-
oped" may be misleading’):

2. The area of the parcels may be inaccurate;
3. The rate factors may be inappropriate.

As long as people understand that this example is a plan-
ning exercise meant to show typical charges given average
parcel size and general rate factors, these sources of error
are not significant. These sources of error could be sig-
nificant, however, in the actual implementation of a utility.

Another limitation of the data, not the approach, concerns

the way in which data are computerized by the Department of
State Planning. Generally, the land use data available from
Department are for an entire county, including all political
jurisdictions within it. In certain counties, some mu-
nicipalities may have responsibility for their own stormwater
programs. In these situations, the potential rate base for
the county should exclude land within the municipalities.
The Department cannot provide land use data for counties ex-
clusive of municipal data without undertaking additional, ex-
pensive computer runs. People planning utilities at the lo-
cal level must assess the data in specific cases to determine
whether this poses a problem.

5.5 Considerations in Implementation

The preceding section raised a number of issues that must
be considered during the actual creation of a utility. These
and others are reviewed briefly in this section. In general,
all the details of the rate structure must be worked out.

“In the tax files, any property with an improvement worth more than $10
is classified as "improved". Inspection of files indicates, however,
that most (e.g., 95%) improved properties include structures.
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Credits and Surcharges'

Many utilities issue credits or add surcharges to utility
bills depending on special characteristics of a parcel.
There is no single, correct rationale for determining credits
or surcharges. Some utilities (e.g., Fort. Collins, CO)
provide credits for on-site retention of stormwater. Boul-
der, Colorado imposes surcharges on parcels located in flood-
Plains because these parcels receive additional benefits. On
the other hand, the City of Portland, Oregon exempts parcels
from stormwater charges if the parcels drain directly to re-
ceiving waters. Portland's rationale is that these fa-
cilities make no use of storm drainage systems and therefore
should not have to pay. As is evident froa these examples,
parcels granted exemptions in Portland quite possibly would
be surcharged in Boulder.

Table 5.9 lists special features that have been included
in rate structures of different utilities. Although consid-
eration of credits or surcharges is not critical during ini-
tial planning studies, these must be determined during imple-
mentation. )

Table 5.9. Special Features of Utility Rate Structures.

* Separate charges for capital improvements
and operations and maintenance

* Credits for on-site management

Surcharges for parcels in floodplains

* Exemptions for parcels that drain directly
to receiving waters

* Rebates for elderly

* In kind payment by schools that provide
education about stormwater management

* Procedures for appealing charges

*

Considerations in Setting Charges

Most stormwater utilities establish a single charge per
ERU that is applied regardless of land use. At least one,
however (Denver, Colorado), has devised a progressive rate
structure that charges properties which are intensively de-
veloped higher unit rates than properties that are less de-
veloped. The Denver rates correspond to ranges of impervious
area: the greater the percentage of impervious area, the
higher the unit rate. ~

Many utilities assign a uniform charge or flat rate to all

single family residential parcels below a certain size. This
eliminates the need to determine and use the actual acreage
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(and imperviousness) for most residential parcels (which
typically account for 60% to 80% of all parcels).

At least eight of the utilities surveyed by the SSA have
designed rate structures so that the equivalent runoff units
are scaled to represent single-family equivalents (SFEs) .
[49] SFEs are computed in one of two ways:

1. By adjusting all factors equally so that the prod—
uct of the average residential area and the
residential rate factor is one; or

2. By dividing the amount of impervious area on all
non-single family residential parcels by the aver-
age amount of impervious area on single family
residential parcels.

In either case, the ratios between residential rate fac-
tors and factors for other land uses remain the same, as do
relative payments.

SFEs have been used mainly because planners believe that
people can understand the user charge concept easier when
runoff is expressed in terms of the amount generated by a
typical single family residence. Also, the use of SFEs
rather than ERUs facilitates billing because the base charge
is then the single family residence charge. Between 60% and
80% of all parcels are single family residences.

Appeal Procedures

Almost all utilities have some procedure for appealing
charges. Appeal procedures are necessary to provide users
with opportunities to contest charges that they believe have
been calculated inaccurately.

In fact, errors in new billing systems are common.
Sources of data (e.g., Tax Assessor's files) commonly used
for construction of utility billing files often contain large
numbers of errors, both in parcel size and land use classifi-
cation. Even if parcels have been measured specifically for
the creation of the utility billing system, errors should be
expected. The sheer volume of information that is processed
is a factor in the introduction of error to the systen.

5.6 Criteria for Evaluating Rate Structures

This section is a discussion of criteria for the evalua-
tion of rate structures. Eight criteria are presented. The
criteria were developed and used by Camp, Dresser, & McKee,
Inc. and Priede Sedgwick, Inc. in an evaluation of alterna-
tive rate structures for the City of Tampa, Florida. [50]
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Two criteria concern sources of error that can affect the
calculation of charges. These are:

1. The charge should be based on a reasonably accurate,
technically defensible measure of runoff;

2. The data base used to determine charges and prepare
the billing system should be accurate.

The use of average rate factors for a land use category
rather than measurements of the amount of impervious area on
a site ignores the variability that exists among parcels
within a given classification. Use of average factors
eliminates the need to measure impervious area of parcels,
but does so at the cost of a departure from the main prin-
ciple of the utility, (i.e., that people should pay in rela-
tion to their specific contribution) and the associated loss
of equity. Decision makers must evaluate this trade-off be-
tween equity and efficiency when planning for the utility.

Errors in the data base include errors in the measurement
of total parcel area and total impervious area, as well as in
land use classification. Sampling of alternative data bases
for use in the rate structure can help planners and decision
makers determine whether the amount of error is too great and
whether corrective measures (e.g., re-measurement of parcels
with digitizing equipment) are warranted. Quantitative stan-
dards for levels of accuracy can aid in the decisions whether
certain databases should be used (e.g., 95% of all parcels in
files must be classified and measured correctly).

Additional criteria concern equity:

3. Users in different classes should pay in proportion to
the runoff their classes generate relative to others,

4. Users within a class should pay in proportion to
their contribution to the total runoff generated by
the class.

In general, calculation of a charge per ERU as described
above will help ensure equity among classes of users. Use of
a progressive rate structure like the one in Denver, however,
departs from this criterion.

The use of average rate factors significantly affects eq-
uity among users within a given class. CDM suggests use of
statistical test for evaluating Criterion 4 (e.g., the con-
tribution of the smallest and largest parcels should be
within two standard deviations of the mean; 60% of the par-
cels should fall within one standard deviation of the mean).
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Other criteria are:

5. The structure should be legal and politically
acceptable;

6. The structure should be flexible;
7. The structure should generate adequate revenﬁes;

8. The initial costs of implementing the structure should
not be exorbitant.

The acceptability of a rate structure depends on the at-
titude of citizens towards additional charges and the size of
the charge. Flexibility refers to whether it is easy to
modify the structure to accommodate changes in it (e.g., can
the rate for a given class of users be modified without hav-
ing to reprogram the entire structure). Revenue adequacy is
assured if the charge per ERU has been computed in the manner
described above. As noted, greater equity can be achieved,
for example, if the amount of impervious area on all parcels
is measured during implementation. However, costs for this
may be excessive.

§.7 Concluding Comments on User Charges

Criterion-5 in the preceding section states that the rate
structure should be legal and politically acceptable. While
this criterion seems intuitively obvious, the importance of
it cannot be stressed too much. The bottom line is that for
any utility proposal to be successful, people must be willing
to pay the charges. Though the professional journals carry
many examples of utility success stories, there are enough
examples of failed attempts that officials should not take
the decision to create a utility lightly.

Regardless of other considerations, the major factor that
seems to influence the response of people to a utility pro-
posal is the size of the proposed charge. Proposals for
utilities with fees in the range of §1 to $2 per month for
single family residences seem to have been accepted, while
proposals for higher fees seem to have been rejected. 1In
Tampa, Florida, for example, a proposal for a utility with
monthly residential fees in excess of $4 was stopped by pub-
lic opposition despite a concerted education progranm.

Cyre (1986) suggests that users seem to be willing to pay
from one-third to one-half as much as they pay for water or
sewer bills, whichever is lower, and that there "seems to be
a psychological ceiling on stormwater charges of $3 per month
for residences." [51] The City of Bellevue, however, which
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has increased fees gradually over time, now charges single
family residences $4.40 per month. [52]

Eight of the 19 utilities surveyed by the SSA report that
they have increased rates. [53] Portland, Oregon, for ex-
ample, has increased rates eight times. Thus, experience
suggests that the best approach to implementing a utility is
to begin with relatively low charges and to increase them
over time.
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6.0 SUMMARY

The State of Maryland has made a commitment to implement
new programs to control the quantity and quality of urban
stormwater runoff. It is clear that new programs will re-
quire new sources of funding. Experts agree that the best
way to finance stormwater management is the utility approach,
and many communities recently have created stormwater
utilities. The rationale for the utility approach is
simple: people should pay for the stormwater management in
relation to their use of the service. 1In practice, this
means that people pay according to the amount of runoff from
their property.

Stormwater utilities throughout the United States are
raising substantial amounts of money for stormwater manage-
ment. Charges to single family residences are relatively
modest: they range from $1.25 to $4.40 monthly. No utilities
currently exist in Maryland. Thus, creation of utilities,
even with charges at the low end of this spectrum, would .
greatly increase funds available for stormwater management.

Planning for a utility involves systematic consideration
of a variety of technical, administrative, financial, and po-
litical issues. However, even with efficient planning and
management, new facilities cannot be constructed and main-
tained, and stormwater management cannot be provided, if
people are not willing to pay. It seems, therefore, that in
most cases, the financial issues are the critical ones. The
experience of other utilities seems to indicate that people
will accept utilities if charges are not too high. While
this experience is helpful, whether a utility will be ac-
cepted in any particular case depends on the amount of the
proposed charges and other specifics of the proposal. Local
‘officials must use their judgement to determine whether the
utility approach is appropriate for their situation.

This guide outlines a brief, general approach to estimat-
ing user charges that local officials in Maryland can use in
utility planning studies. With this approach, officials can
easily assess the effects of a variety of factors on user
charges. While this approach should yield enough information
for local officials to determine whether to establish a util-
ity, officials should recognize that significant effort is
required to actually implement a utility. As noted, the time
required to plan a utility easily can approach or exceed two
Years, and implementation can be expensive.

The Sediment and Stormwater Administration can provide

technical assistance to local officials interested in estab-
lishing a utility. Inquiries are encouraged.
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