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1.0 INTRODUCTION

Urban stormwater runoff is a major source of pollution i~

the Chesapeake Bay.[l] To achieve targeted reductions in n~

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. [1]

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 afso 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 secti9ns 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 9f_ Stormwater ~Lti..lj,.!.ies), 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.

1
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Table 2.1 Examples of Utility Charges and Revenues [101.

Total SFR Annual Annual
Service Monthly Revenues from Annual Charges as Revenue/ Revenue/
Area SFR Charge Charges (all Revenue/ % of all Developed Developed Total Gross

Utili ty Population (1987) categories) Capita Charges Acreage Acre Acreage Acre

Ann Arbor, MI 108,000 $3.63 NA NA NA NA NA HA NA

Auburn, WA 30,000 NA $818,000 $27.27 NA NA NA HA NA

Austin, TX 450,000 $1. 30 $4,440,000 $9.87 62% 88,000 $50.45 160,000 $27.75

Billings, MT 85,000 NA $804,831 $9.47 NA NA NA NA NA

Boulder, CO 90,000 $1. 67 $859,453 $9.55 37% 11,401 $75.38 16,762 $51.27

Cincinnati, OH 385,000 $1. 38 $3',990,000 $10.36 32% 35,450 $112.55 49,920 $19.93

Corvallis, OR 42,000 $2.15 $546,000 NA 40% NA NA NA NA

Everett, WA 150,000 $1. 83 $1,100,000 $7.33 NA NA NI\. UA NI\.
c...>

Ft. Collins, CO 80,000 $2.20 $1,078,219 $13.48 NA NA NA NA NA

Kent, WA 31,000 NA NA NA NA NA NA NA NA

Louisville/
Jefferson 684,565 $1. 75 $8,200,000 $11.98 NA 97,344 $84.24 242,079 $33.87
County, KY

Medford, OR 45,000 $2.95 $850,000 $18.89 NA NA NA NI\. NA

Portland, OR 400,000 $1.88 NA NA 24% NA NA HA NA

Renton, WA 34,460 $2.50 NA NA NA NA NA NA NA

Roseville, MN 36,000 $1.43 $530,000 $14.72 NA 5,540 $95.67 8,724 $60.75

Seattle/
King Co., WA NA $2.49 $7,424,926 NA 51% NA NA NA NA

Tacoma, WA 160,000 $1.97 $1,821,287 $11.38 40% 14,921 $122.06 23,663 $76.97

Vancouver/
Clark Co., WA 52,000 $1. 25 $425,111 $8.18 62% NA NA NA NA

Wooster, OH 20,000 $2.90 NA NA 32% NA NA NA NA
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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 bas.edare
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 greater 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.

Uni ts Range._ of Total Annu§ll__ Revenue~ _

Per Capita $4.9 - 18.1 Million

'\

Per Developed Acre

Per Acre

From Residences

5

$9.0 - 21.7 Million

$8.0 - 23.0 Million

$2.2 - 7.8 Million _



3.0 THE. RATIONALE FOR THE UTILITY APPROACH

Many people find it rather strange to be asked tg pay user
fees to a utility for thestormwater 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 p~ople's decisions. Similarly, most people view
stormwater management asa government.service to solve apub~

licproblem, not a service that th~y use to, manage runoff
that they themselves generate. The utilit~/approachthus in...
volves·a·redefinition·of the way in which people think about
runoff and stormwatermanagement. The basic perspective is
that runoff Is a man-made problem, and that owners. of prop-
erty' are· responsible.f.or it. .

Stormwater management historically has been provided by
governblent aridfinanc~dbypropertytaxes. The rationslefbr
governmeotinvoJ,vement is that there is a public benefit to
the n)snaging runoff: The. rationale for the financing
mechanism, tCixes, is either (1) that higher-valued properties
benefit more or (2) that owners of higher-valued properties
arE! Clble to Jllaymore for apublic>goo~, the benefits of.. which
are available to everyone aod cannot be quantified. .,

With the utility approach, the benefits of stormwater man
agementare dee.mphasized,and emphasis is placed on the cause
of the problem. Individual property owners are view~d as
g~nerators, and the role ofgovtrtrnmentls to control .the dis
charges ... To finance. the government's activities, property
oWllE!rspay user charges In>amountsproportionate to theiz;
discharges. The r.atiooalefor the .utility approach" th.ere- /
forefis the "polluteX' pays II .principle ... Neither J;>ropeI'ty
Values a l1d. abiliity . to>Jllaynori perceivedbenefi ts and willing-
ness to pay.generallyare.considered.

Three definitions follow from thIs· discussion [15]:
~, ,-:, --:' :-' '' ," ':::::: ',' i-' ,:i::,;' "

* Users are properties; that add runoff to a system:

* Beneflciaries.are people or properties that gain from
storJDwatermanagemellt(e.g.,areprotectedfrQJJli flood
damage or benefit fX'omlmproved water quality):'

* User. charges are dedlcatedfe~spaidby generators of
storJnwater/based on the amount ofr\Uloff that leaves
their property.

,
The utility approaCh cooti:Jists of practical application, of

these definitIons. Care must be taken in the formation of
utilities,.par~icularlytheirratestructures,becausE!
utilitiesfrequently>ar.4! $upject to controversy . Four· of 19
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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. eyre (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
ous: 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.

7



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 system;

* 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 inadequate, 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.1I [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 autil
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

8
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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." [24J 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

9



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 ortlyfor planning
and O&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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Table 4.1. Financing Methods for Stormwater Management (after Cyre 1982 and 1983 [32]).

Major Capital Improvements
Redevelopment or
New Development

Use of Revenues

Operations « Maintenance

Source of Revenue~ _

General Fund (property tax)
Utility Fee or Service Charge
Interfund Loans

(for transition to utility)

-Developer/
User Taxpayer
.Pays Pays

x
x

x

Other
Pays

....

......,

General Obligation Bonds
Revenue Bonds
Taxes on other utilities
Grants (federal or state; e.g.,

Community Development Block Grants)
Pay-as-you-go Sinking Fund
Tax Increment Financing

Primarily
New Development

Subdivision Exactions
Developer Incentives
Impact Fees
System Development Charges
General Facilitie. Charge
In-lieu of Construction Charges
Latecomer Fees for Extensions

Regulatory Services
Plan-Review 6"1 Inspection Fees
On-site Facility Inspection Fees
Penalties and Fines

Special Services
& Projects

Local Improvement Districts
Utility Local Improvement Districts
Area of Special Benefit Financing
Special Purpose Taxing Districts
Homeowners' Associations
Voluntary Gifts

x
X

X
X

X
X

X
X
X
X
X
X
X

X
X
X

X
X
X
X

X
X



costly aspects of stormwater management. While other methods
of financing exist (e.g., development fees), these are used ~

primarily for financing stormwater management activities as-
sociated 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., e
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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Table 4.2. Options for Developing a Stormwater Utility Billing System.

Option Frequency A_qY;l.!1ta~ Pisadvantages

e
"IIIl

....
Co)

Add to existing
utility bill

Add to property
tax bill

Create new system

usually quarterly or
bimonthly.

usually annually,
may be semiannually

as determined

account structure is basically
in place

may minimize cost of new system

benefits from local experience
and expertise

minimizes problem of adjusting
to turnovers

more frequent billing may improve
cash flow

reinforces idea that charge is
a service fee and not a tax

tax assessor's files usually
include parcel size and
land use

annual billing may minimize cost
of billing

most parcels to be charged will
be in system

may minimize cost of new system

complete flexibility in
designing system to meet
needs

complete control over
modifications to the system

existing system may not include all
parcels to be charged

may not have control over billing
system

existing system may not include
parcel size or land use data

costs could be high if cost of meter
reading is not factored out of
cost-sharing equation

more frequent billing may cost more

people may confuse sewer charge and
stormwater charge

may not be legal

data in tax assessor's file may not
be accurate enough for computation
of charges

annual billing results in poor cash
flow

people may confuse stormwater charge
with property tax

complicates problems associated with
turnover on parcels

probably highest cost to develop and
maintain

costs of billing are not shared

data for development of system may be
more difficult to obtain



current scope of county services and existing billing sys
tems, it is likely that new 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 ManagementL~g~~tilityApproach: Drainage Uti+ity Set=
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 1I100ked Upll in the
MAF.

Cyre (1981) reports that the costs to develop and imple
ment the HAF, 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 available. 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. In 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,
IISa mple 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 inA 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 requires 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
engineerin~ 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.
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5.0 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 iQformation), 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.

16



•

Table 5.1. Land Use Data for Prince George's County [42].

GEOGRA'HYI PRINCE GEORGE'S COUNTY-SU"NARY TAPE DAn APR 85

IMpROIIED , UNIMPROIIED TGTAL
--------------------------------------------- --------------------------------------------- ------------------
NO. Dr NO. Dr NO, Dr

" NO. Dr
PARCUS PARCEU PARCEU PARCEU
ACRES AUERAOE ACRES TOTAL ACRES AIIERAGE ACRES TOTAL

LAHD USE Sptt. ACRU AtRES . NOT SPEC ACRES SPEt. ACRts ACRES NOT SPEC ACRES • PARCELS ACRES------------ -------- -------- -------- -------- -------- -------- -~------ -------- --------
RESIDENTIAL 141156 55636 .4 0 55636 2'051 35743 1.2 55 3:511l0 170262 91446

COOPERATlIIE 0 0 .0 0 0 0 0 .0 0 0 0 °,
APARTMENT 21S' :J745 1.7 36 3833 972 1518 1.6 • 1:523 :117S :5356

I
CONIIOMINIUN 194O 444 .0 0 444 16 , .6 0 , ''''6 4:53

MOIlLE U 211 19.' 0 218 23 23.0 0 23 12 241

GROUP OUAR 141 231 1.6 0 231 6 39 6.5 0 39 IS4 270

NGTEL S:J 276 5.2 0 276 4 3 •• 0 3 57 279

INDUSTRIAL 278 2605 '.4 0 2605 12:19 4887 3.' 0 4817 ISl7 7492

nupT UfO 27751 23.3 0 27751 644' 23861 3.7 0 23861 7637 '1612

COnnERCIAL 4418 10074 2.3 2 10078 2171 Inl 4.1 17 8759 6608 1',}37

AGRICULTURAL 1389 69106 4'.8 0 69106 IUS 20107 U.3 0 20807 3224 19913

OTHER 146 7179 4'.2 16 7219 U90 14469 12.2 0 14469 13:52 21&88------------ -------- -------- --------
DISTRICT TOTAL 15'888 17726' 54 177377 42734 110290 80 UO:l90 202756 287787
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Table 5.2. Residential Land Use Data for Prince George's
County [42].

GEOGRAPHY' PRINCE GEORGE'S COUNTY-SUKKARY
LAND USE CODE' RESIDENTIAL

IKPROVED PARCELS(ACRES SPECIFIED) ACREAGIE

TAPE DATE APR 85

ACREAGE
INTEIlVALS

PERCENT OF CUKULATIVE CUHULATIVE
NUHBER OF TOTAL NUKBER OF Z OF TOTAL
PARCELS PARCELS PARCELS PARCELS

PERCENT OF CUMULATIVE CUHULATIVE
NUHBER OF TOTAL NUHBER OF Z OF TOTAL AVERAGE
ACRES ACRES ACRES ACRES ACREAGE

CUMULATIVE
AVERAOE
ACREAOE

o - .5
>.5 - 1.0
>l.o - 1.5
>l.5 - 2.0
>2.0 - 3.0
>3.0 - 5.0
>5.0 - 10.0
>10.0 - 15.0
>15.0 - 20.0
>20.0 - 30.0
>30.0 - 40.0
>40.0 - 50.0
>50.0 - 75.0
>75.0 100.0
>l00.0 - 150.0
>150.0 - 200.0
>200.0 - 300.• 0
>300.0 - 500.0
>~"O.O - 750.0
>750.0 - 1000.0
>1000.0 - 10,000
>l0,000

121.882
7216
IUD
'50
8:l5
812
735
140

50
113
19
U
18

8
7
7
o
3
o
o
o
o

91.30
5.11
.'8
.67
,61
.58
.52
.10
.04
.04
.01
,01
.01
,01
.00
.00
.00
.00
.00
.00
.00
.00

128882
136098
137488
138438
UU93
140105
140840
140980
141030
141083
141102
141113
14U31
141139
141146
14U53
141153
14U56
14U56
141156
14U56
14U56

91.30
96.42
97.40
98.07
98.68
99.24
99.78
99.88
99.91
99.95
99.96
99.97
99.98
99.99
99.99

100.00
100.00
100.00
100.00
100.00
100.00
100.00

26372
5249
1687
1750
2114
3306
4791
1678

881
1268

658
493

1107
696
887

1410
o

128'
o
o
o
o

47.40
9.43
3.03
3015
3.80
5.94
8.61
3.02
1.58
2.28
1.18.8'
1.99
1.25
1.5'
2.53

.00
2.32

.00

.00

.00

.00

26372
31621
33308
35058
37172
40478
4526'
46947
47828
49096
49754
50247
51354
52050
52937
54347
54347
55636
55636
55636
55636
55636

47.40
56.84
5'.87
63.01
64.81
72.76
81.37
84.38
85.'7
88.25
89.43
90.31
'2.30
93.55
'5015
97.68
97.68

100.00
100.00
100.00
100.00
100.00

.20

.73
1.21
1.84
2.47
4.07
6.52

11.99
17.62
23.92
34.63
44.82
61.50
87.00

126.71
201.43

.00
429.67

.00

.00
.00
.00

.20

.23

.24

.25

.27

.29

.32

.33

.34

.35

.35

.36

.36

.37

.38.3'.3'.3'

.39

.3'.3'.3'
UNIKPROVED PARCELS (ACREB SPECIFiED) ACREAOE

o - .5
>'5 - 1.0
>l.0 - 1.5
>1.5 - 2.0
)2.0 - 3.0
>3.0 - 5.0
>5.0 - 10.0
>l0.0 - 15.0
>15.0 - 20.0
>20.0 - 30.0
)30.0 - 40.0
>40.0 - 50.0
>50.0 - 75.0
>75.0 - 100.0
>l00.0 - 150.0
>150.0 - 200.• 0
>200.0 - 300.0
>300.0 - 500.0
>500.0 - 750.0
)750.0 - 1000.0
>1000.0 - 10,000
>10,000

23920
2161

568
370
485
505
456
169

97
126

55
27
48
25
24
13
o
o
2
o
o
o

82.34
7.44
1.96
1.27
1.'7
1.74
1.57

.58

.33

.43
,1'
.0'
.17
.09
.08
.04
.00
.00
.01
.00
.00
.00

2U20
2.081
2664'
27019
27504
2800'
28465
28634
28731
28857
28912
2893'
28987
2'012
2'036
2'04'
29049
2'049
29051
29051
2'051
2'051

82.34
8'.78
91.73
93.01
94.67
'6.41
97.'8
U.56
98.90
99.33
99.52
99.61
99.78
99.87
99.95
99.99
99.99
99.9'

100.00
100.00
100.00
100.00

4769
1501

690
665

U93
2031
3184
2081
1693
3065
1'25
122:1
2'21
2093
2751
2623

o
o

1335
o
o
o

13.34
4.20
1.93
1.86
3.34
5.68
8.91
5.82
4.74
8.58
5.39
3.42
8.17
5.86
7.70
7.34

.00

.00
3.73

.00

.00

.00

4769
6270

-6960
7625
8818

1084'
14033
16114
17807
20872
22797
24020
26941
29034
31785
34408
34408
34408
35743
35743
35743
35743

13.34
17.54
1'.47
21.33
24.67
30.35
3'.26
45.08
49.82
58.3'
63.78
67.20
75.37
81.23
88.93
96.27
96.27
96.27

100.00
100.00
100.00
100.00

.20

.69
1.21
1.80
2.46
4.02
6.98

12.31
17.45
24.33
35.00
45.30
60.85
83.72

114.62
201.77

.00

.00
647.50

.00

.00

.00

.20

.24

.26
,28
.32
.3'.4'
.56
.62
.72
.79
.83
.93

1.00
1.0'
1.18
1.18
1018
1.23
1.23
1.23
1.23

NO. OF IHP. PARCELS. ACREAGE SPECIFIED
NO. OF IMP. PARCELS. ACREAGE NOT SPEC.
TOTAL

141156 ClOO.O'
o ( .0'

141156
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NO. OF UNIMPROVED PARCELS. ACREAGE SPECIFIED
NO. OF UNIMPROVED PA~CELS. ACREAGE NOT SPEC.
TorAl

29051
55

29106

'9.11
.21



Table 5.3. Acreage Estimates for Residential Land Use,
Prince George's County.

Residential
Acreage Total Total Average
Category Parcels Acres Acreage

0 - 0.5 128,882 26,372 .20
> 0.5 - 1.0 7,216 5,249 .73
> 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 mayor may
not be exempt from a utility charge. For 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.

19



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

Land Use Category
Average

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

Ot~er Nonstandard Categories

Cooperative
Mobile
Group Quar
Motel
Other

.64

.64

.64

.82

.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]) .

21



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. In any real case, the issue of the rate
base must be resolved by the city councilor county board
through a public forum.

Revenue Reguirements

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 Qparge per Equivalent Runoff Unit

1. Assigning a rate factor to each general land use
category;

2. Determining the total acreage in each category;

3. Multiplying the rate factors times the total acre
age in each category to obtain the number of ERUs
per category;

4. Selecting categories to be included in the rate
base;

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

6. Dividing the revenue requirements by the total
ERUs.

A general equation for computing the charge per ERU is:

C/ERU = R .I [ '!l (F x A)] (a)

where
C/ERU = 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 o~ Parcel User Cha~~s

Typical parcel user charges can be estimate~after a
charge per ERU has been determined. To obtain]~~e charge per
parcel, the individual parcel area is multipliea times its
rate factor and the charge per BRU. Some utilities also add
surcharges or provide credits depending on the particular
features of the 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 parce.l
PA = the area of the parcel
F = the rate factor for the parcel land

use
C/ERU = the charge per equivalent):'unoff

unit
CRiSe =acredit or surcharg.e (e.g. ,for

on--siteretention 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
5.1 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 fora 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 p'resented 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 Geqrge's County. To complete the
worksheet, one must:

1. Obtain Revenu~. Requirements. Data from the Prince
George'sOounty transfer study will be used. It will be as
sumedthatthe 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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- e e
Figure 5.1. Worksheet for Calculation of Stormwater User Charges.

1 2 3 4 5 6 7 8 9 10 11 12

10) Compute total revenues per category by multiplying column 8 times
column 10.

8) Compute annual charge for all categories in column 8 by multiplying
column 2 times column 7 times charge per ERU (column 6, row 41).

11) Compute percentage of t.otal revenues paid by user category in column 12
by dividing values in column 11 by total for column 11.

3) Enter total acreage in each land use category in column 3.
(from Dept. of State Planning or local source)

% of Total
Revenues

Total
Revenues

( $)

Monthly
Charge Number of

($) Parcels

Annual
Charge

($ )

Average
Acre/

Parcel
Cost/

ERU ($)

Revenue
Requirement

( $)

1) Enter land use categories to be charged in column 1.
(Use data from Dept. of State Planning or local data.)

2) Enter rate factors in column 2. Use factors in Table 5.4 or
data consistent with local practices.

5) Enter revenue requirements in column 5, row 41.

STEPS FOR USING WORKSHEET TO CALCULATE USER CHARGES

4) Compute ERUs. Multiply column 2 times colum
in column 4. Subtotal ERUs for developed p
Sum ERUs for all categories in row 41 (column 4).

7) Enter average parcel sizes in column 7 (from Dept. of State
Planning) •

6) Compute charge per ERU in column 6, row 41, by dividing
column 5, row 41, by column 4, row 41.

9) Compute monthly charge in column 9 by dividing column 8 by 12.
Enter total number of parcels in each category in column 10.

ERU
Total

Acreage
Rate

Land Use Factor

1 Agriculture
2 Commercial
3 Comm Res
4 Exempt
5 Park
6 Playground
7 School .
8 Industrial
9 Apartments

10 Not Perc
11 Residential
12 o - 0.5 Acres
13 >.5 - 1.0 Acres
14 > 1.0 Acres
15 Res Ag
16 Res Comm

l\) 17 Condominium01 18 Condo Comm
19 Marshland
20
21 Non-standard
22
23 Cooperative
24 Mobile/Trailer
25 Group Quar
26 Motel
27 Forest Cons
28 Detached S-F
29 o - .5 Acre
30 > .5 - 1 Acre
31 > 1 Acre
32 Attached S-F
33 Garden Apt.
34 High Rise
35 Other
36
37 Subtotal (Dev. )
38
39 Unimproved
40
41 Grand Total



4. 'p'e~e~miQ.~..._!:~!:~_~_~.~. In this example, sensitivity
analyses will be done to evaluate effects of including
various land use categories in the rate base. In 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. C~t..EL~B-.\!~__~.!!Q... ..Char9:!!._.E~_L_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 x A)]

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(23~) + .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 ~f-!y~9al~h?~~s 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 BRU. 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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Table 5 .5. Cal.culationofStormwaterUtiUtyChargesforP.J:'ince George's County :C,ase A.

(Charges to agriculture, exempt,anciunimproveci.)
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Sensitivity AnalYs.is

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. In Case A (Table 5.5) all
parcels are charged. In 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 CaseB (Table
5.6), 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
5.2). 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. In
this case it was shown, given the limitations of the data,
that annual residential charges co.uld vary as much as 100%
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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Table 5.6. Calculation of Stormwater Utility Charges for Prince George's County: CaseB.
(No charges to agriculture and unimproved.)

Revenue Average Annual Monthly Total
Rate Total Requirement Costl Acrel Charge Charge Number of Revenues % of Total

Land Use Factor Acreage ERU (~) ERU ($) Parcel ($ ) ($ ) Parcels ($) Revenues

Agriculture 0.00 69,106 0 50 0 0 1,389 0 0.0%
Commer.cial 0.82 10,074 8,261 2 523 44 4,418 2,309,755 21.1%
Comm Res 0.68 0 0 0 0 0.0%
Exempt 0.26 27,751 7,215 23 1,679 140 1,190 1,998,365 18.3%

Park 0.11 0 0 0 0 0.0%
Playground 0.17 0 0 0 0 0.0%
School 0.50 0 0 0 0 0.0%

Industrial 0.70 2,605 1,824 9 1,824 152 278 507,072 4.6%
Apartments 0.64 3,745 2,397 2 302 25 2,159 651,149 5.9%
Not Perc 0.00 0 0 0 -0 0.0%
Residential 0 0 0 0 0.0%

o - 0.5 Acres 0.40 26,372 10,549 0 22 2 128,882 2,858,123 26;.1%
>.5 - 1.0 Acres 0.23 5,249 1,207 1 47 4 7,216 335,850 3;, 1%

> 1.0 Acres 0.16 24,015 3,842 5 211 18 5,058 1,065,592 9>.7%
Res Ag 0.16 0 0 0- 0 0.0%
Res Comm 0.64 0 0 0 0 0.0%

I\) Condominium 0.64 444 284 0 9 1 8;940 79,302 0:7%(0-
Condo Comm 0.68 0 0 0 0 0.0%
Marshland 0.00 0 0 0 0 0.0%

0 0 0 0 0.0%
Non-standard 0 0 0 0.0%

0 0 0 0 0.0%
Cooperative 0.64 0 0 0 0 0 0,0%
Mobile/Trai ler 0.64 218 140 20 3,513 293 11 38,640 0.4%
Group Quar 0.64 231 148 2 284 24 148 42,011 0.4%
Motel 0.82 276 226 5 1,182 98 53 62,646 0.6%
Forest Cons 0.60 0 0 0 0 0.0%
Detached S-F 0 0 0 0 0.0%

o - .5 Acre 0.40 0 0 0 0 0.0%
> .5 - 1 Acre 0.23 0 0 0 0 0.0%
> 1 Acre 0.16 0 0 0 0 0.0%

Attached S-F 0.64 0 0 0 0 0.0%
Garden Apt. 0.40 0 -0 0 0 0.0%
High Rise 0.64 0 0 0 0 0.0%
Other 0.50 7,179 3,590 49 6,819 568 146 995,604 9.1%

0 0
Total (Dev. ) 177,266 39,682 0 0 159,888 10,944,108 100.0%

0 0
Unimproved 0.00 110,290 0 3 0 0 42,934 0 0.0%

Grand Total 287,555 39,682 11 ,000,000 277 .20 202,822 iO,9U,108 100.0%



Table 5.7. Calculation of Stormwater Utility Charges for Prince George's County: Case C.
(No charges to agriculture, unimproved, and exempt.)

Revenue Average Annual Monthly Total
Rate Total Requirement Cost/ Acre/ Charge Charge Number of Revenues % of Total

Land Use Factor Acreage ERU ($) ERU ($) Parcel ( $) ($) Parcels ($) Revenues

Agriculture 0.00 69,106 0 50 0 0 1,389 0 0.0%
Commercial 0.82 10,074 8,261 2 639 53 4,418 2,823,064 25.8%
Comm Res 0.68 0 0 0 0 0.0%
Exempt 0.00 27,751 0 23 0 0 1,190 0 0.0%

Park 0.11 0 0 0 0 0.0%
Playground 0.17 0 0 0 0 0.0%
School 0.50 0 0 0 0 0.0%

Industrial 0.70 2,605 1,824 9 2,229 186 278 619,761 5.7%
Apartments 0.64 3,745 2,397 2 369 31 2,159 795,857 7.3%
Not Perc 0.00 0 0 0 0 0.0%
Residential 0 0 0 0 0.0%o - 0.5 Acres 0.40 26,372 10,549 0 27 2 128,882 3,493,298 31.9%
>.5 - 1.0 Acres 0.23 5,249 1,207 1 51 5 7,216 410,488 3.8%

> 1.0 Acres 0.16 24,015 3,842 5 257 21 5,058 1,302,404 11.9%
Res Ag 0.16 0 0 0 0 0.0%

CrJ
Res Comm 0.64 0 0 0 0 0.0%
Condominium 0.64 444 284 0 11 1 8,940 96,926 0.9%C Condo Comm 0.68 0 0 0 0 0.0%
Marshland 0.00 0 0 0 0 0.0%

0 0 0 0 0.0%
Non-standard 0 0 0 0.0%

0 0 0 0 0.0%
Cooperative 0.64 0 0 0 0 0 0.0%
Mobile/Trailer 0.64 218 140 20 4,293 358 11 47,227 0.4%
Group Quar 0.64 231 148 2 347 29 148 51,347 0.5%
Motel 0.82 216 226 5 1,445 120 53 76,568 0.7%
Forest Cons 0.50 0 0 0 0 0.0%
Detached S-F 0 0 0 0 0.0%

o - .5 Acre 0.40 0 0 0 0 0.0%
> .5 - 1 Acre 0.23 0 0 0 0 0.0%
> 1 Acre 0.16 0 0 0 0 0.0%

Attached S-F 0.64 0 0 0 0 0.0%
Garden Apt. 0.40 0 0 0 0 0.0%
High Rise 0.64 0 0 0 0 0.0%
Other 0.50 1,179 3,590 49 8,335 695 146 1,216,862 11.1%

0 0
Total (Dev. ) 171,265 32,467 0 0 159,888 10,933,801 100.0%

0 0
Unimproved 0.00 110,290 0 3 0 0 42,934 0 0.0%

Grand Total 287,555 32,467 11,000,000 338.81 202,822 10,933,801 100.0%
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Table 5.8. Calculation of Stormwater Utility Charges for Prince George's County: Case D.
(No charges to agriculture, unimproved, exempt, and other.)

Revenue Average Annual Monthly Total
Rate Total Requirement Cost/ Acre/ Charge Charge Number of Revenues % of Total

Land Use Factor Acreage ERU ($) ERU ($) Parcel ($) ($ ) Parcels ($) Revenues

Agriculture 0.00 69,106 0 50 0 0 1,389 0 0.0%
Commercial 0.82 10,074 8,261 2 718 60 4,418 3,173,976 29.1%
Comm Res 0.68 0 0 0 0 0.0%
Exempt 0.00 27,751 0 23 0 0 1,190 0 0.0%

Park 0.11 0 0 0 0 0.0%
Playground 0.17 0 0 0 0 0.0%
School 0.50 0 0 0 0 0.0%

Industrial 0.70 2,605 1,824 9 2,506 209 278 696,798 6.4%
Apartments 0.64 3,745 2,397 2 414 35 2,159 894,783 8.2%
Not Perc 0.00 0 0 0 0 0.0%
Residential 0 0 0 0 0.0%

o - 0.5 Acres 0.40 26,372 10,549 0 30 3 128,882 3,927,521 36.0%
>.5 - 1.0 Acres 0.23 5,249 1,207 1 64 5 7,216 461,513 4.2%

> 1.0 Acres 0.16 24,015 3,842 5 290 24 5,058 1,464,295 13.4%
Res Ag 0.16 0 0 0 0 0.0%
Res Comm 0.64 0 0 0 0 0.0%

(,,) Condominium 0.64 444 284 0 12 1 8,940 108,974 1.0%
~ Condo Comm 0.68 0 0 0 0 0.0%

Marshland 0.00 0 0 0 0 0.0%
0 0 0 0 0.0%

Non-standard 0 0 0 0.0%
0 0 0 0 0.0%

Cooperative 0.64 0 0 0 0 0 0.0%
Mobile/Trailer 0.64 218 140 20 4,827 402 11 53,098 0.5%
Group Quar 0.64 231 148 2 390 33 148 57,730 0.5%
Motel 0.82 276 226 5 1,624 135 53 86,085 0.8%
Forest Cons 0.50 0 0 0 0 0.0%
Detached S-F 0 0 0 0 0.0%

o - .5 Acre 0.40 0 0 0 0 0.0%

> .5 - 1 Acre 0.23 0 0 ° ° 0.0%
> 1 Acre 0.16 0 0 ° 0 0.0%

Attached S-F 0.64 0 0 0 ° 0.0%
Garden Apt. 0.40 0 0 0 0 0.0%
High Rise 0.64 0 0 0 0 0.0%

Other 0.00 7,179 0 49 0 0 146 0 0.0%
0 0

Total (Dev. ) 177,265 28,877 0 0 159,888 10,924,773 100.0%
0 0

Unimproved 0.00 110,290 0 3 0 0 42,934 0 0.0%

Grand Total 287,555 28,877 11 ,000,000 380.92 202,822 10,924,773 100.0%
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Figure 5.2. Comparison of Average Annual Utility Charges for Residential,
Commercial, and Industrial Users.
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Figure 5.3.

e

Distribution of Utility Charges Under Different Rate Bases.
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Streggths and ~~~_knesses of the_Ex§lmple

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 mislead~ng );

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 sourc.es 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.

lIn 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 from 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 thesatne, 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.

~eal 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 system.

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 concerti'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 revenues;

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 fora givan class of users be moc!if ied without hav
ing to J:'eprogram 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, costa for this
may be excessive.

5.7 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 ahouldnot.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 $2 per month for
single family residencesse.emtohave been accepted, while
proposals for higher fees seem to have been rejected. In
Tampa, Florida, for example, a proposal for a utility with
monthly residential fees in excess of$~was stopped by pub
lic opposition despite a concerted education program.

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 ceil.ingon stormwaterchar.ges of $3 per month
for residences." [51J The City of Bellevue., however, which

38



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
n~w 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 apprQach is
simple: people should pay for the stormwater management in
relation to their use of the service. In 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 $4.40 monthly. No utilities
currently exist in Maryland. Thus, creation of utilities,
even with charges at the low end of thi$ 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
off icials must use their jUdgement to dete.rmine 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.

40



7.0 NOTES

1. U.S. Environmental Protection Agency, Chesapeake Bay
Liaison Office. Chesapeake Bay Nonpoint Sour.ce
Progra~s. Annapolis, Maryland, January 1988.

2. Maryland Department of the Environment. "Maryland's
Chesapeake Bay Nutrient Reduction Plan, 1985 - 2000."
Baltimore, Maryland, May 1988.

3. Maryland Department of Natural Resources, "Maintenance of
Stormwater Management Structures, A Departmental
Summary," July, 1986.

4. Geis, Aelred, and Joe Tassone. "Survey of Stormwater
Management Structures." 1983.

5. Maryland Department of Natural Resources. "Maintenance of
Stormwater Management Structures, A Departmental
Summary". Stormwater Management Division, Maryland
Water Resources Administration, July 1986.

6. Pensyl, L. Kenneth and Paul F. Clement. "Results of the
State of Maryland Infiltration Practices Survey. II

Sediment and Stormwater Administration, Maryland
Department of the Environment, Annapolis, Maryland,
1987.

7. Maryland Department of the Environment, "Maryland's
Chesapeake Bay Nutrient Reduction Plan, 1985 
2000." May, 1988, p. 9.

8. Lindsey, Greg. "A Survey of Stormwater Utilities. II

Sediment and Stormwater Administration, Maryland
Department of the Environment, Annapolis, Maryland,
March, 1988.

9. American Society of Civil Engineers. "Street User
Fees." Civil Engineering, December, 1985, p. 43.

10. Lindsey, "A Survey of Stormwater Utilities," March, 1988,
p.3.

11. Maryland Department of State Planning. "Profile of Prince
George's County." June, 1986, p. 2.

12. Maryland Department of State Planning. Development
Planning Series - '85, Report 2: Residential Land
Use in Maryland, 1985: An Analysis Based on
Assessments and Taxation Parcel Files. Publication
No. 85-24, Baltimore, MD, October 1985, pp. 61-2.

13. Prince George's County, Maryland. Report to the County
Executive: Feasibility Study on the Transfer of the
WSSC's Storm Drainage Functions to the Prince
George's County Government. Prince George's County,
MD, December 1986.

14. Ibid.
15. Camp Dresser « McKee Inc. "A Utility Approach to

Stormwater Management". Presented to Sediment and
Stormwater Division, Maryland Water Resources
Administration, September 1986.

41



"Introduction to Stormwater Utility
Water Resources Associates, Bellevue,

16. Cyre, Hector J. "Developing and Implementing a
stormwater Management Utility". Paper presented at e
International Public Works Congress and Equipment
Show, New Orleans, LA, September 23, 1986.

17. Authors who have recently summarized their experience
with stormwater utilities include:

Abbott, Wayne H. and McNamee, Porter, and Seeley. "Ann
Arbor Stormwater Utility First in State."
Unpublished paper, City of Ann Arbor, Michigan,
March, 1985.

Baxter, Rolland. "Initiating User Fees for A Drainage
Utility." City of Corvallis, Oregon, September,
1919.

Cyre, Hector J.
Financing" .
WA, no date.

Cyre, Hector J. "Stormwater Management Financing".
Paper presented to the International Public Works
Congress, Houston, TX, by Water Resources
Associates, Bellevue, WA, September 1982.

Cyre, Hector J. "New Options for Stormwater Financing".
APWA Reporter, April 1983.

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

Engemoen, Marc and Roger E. Krempel. "A Utility Approach
to Comprehensive Stormwater Management". Public
Works, April 1985, pp. 68-11, 92.

Ferrari, Leilani. "Surface Water Fees Used to Reduce
Urban Flooding". Public Works, August 1981,
pp. 66-61.

Godfrey, K. A., Jr. "Tampa Does It With Mirrors". C!yl1.
Engineering, December 1985, pp. 41-43.

Gologowski, Gregory and Aaron Dowling. "Review of
Approaches and Techniques Used to Assist in Financing
the Retrofitting of Existing Urban Storm Drainage
Systems," in Stormwater Management: "An Update".
Martin P. Wanielistra and Yousef A. Yousef, editors.
University of Central Florida, July 1985.

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

Nazarenus, Dottie, and Jan Kimzey. "Financing the
Floodplain." Unpublished paper, City of Fort
Collins, Colorado, 1981.

Poertner, Herbert G. "Better Way to Finance Stormwater
Management". Civil Engineering. ACSE, April 1981.

Priede, Nilo. "Financing Stormwater Management Through a
Utili ty". in Stormwater Management L. IiAn Update".
Martin P. Wanielistra and Yousef A. Yousef, editors.
University of Central Florida, July 1985.

42



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

Stitt, Thomas A. "Stormwater Management Utility: An
Innovative Approach to Drainage Problems of a Mature
City". Paper presented at International Public Works
Congress and Equipment Show, New Orleans, LA,
September 23, 1986.

Stitt, Tl10mas A. "Establishing a Stormwater Management
Utility". Public Works, September 1986, pp. 126-127,
150, 152, 154, 156.

Stitt, Thomas A. "Solving Drainage Problems". APWA
Reporter, November 1986, p. 18.

Wallace, Robert P. "Tampa's Stormwater Management
Utility". Paper presented at International Public
Works Congress and Equipment Show, New Orleans, LA,
September 23, 1986.

Warren, Richard E. "street Fares". Civil Engineering,
November 1986, pp. 50-53.

18. American Public Works Association (APWA). Urban
Stormwater Management. Special Report No. 49,
Prepared by APWA Research Foundation and Institute
for Water Resources of the APWA, Chicago, IL, 1981,
p. 263.

19. Cyre, "Developing a Stormwater Management Utility, "
1987.

20. Prince George's County, 1986.
21. Anne Arundel County contracted with Purdom and 3eschke,

Inc. to prepare an analysis of institutional approaches
to it watershed management program. Officials at the
County may be contacted for information about the study.

22. Maryland Department of Natural Resources, "Maintenance of
Stormwater Management Structures, A Departmental
Summary," 1986.

23. Pensyl, L. Kenneth and Paul F. Clement, "Results of the
State of Maryland Infiltration Practices Survey,"
1987.

24. APWA, Urban Stormwater Management, p. 217.
25. Ibid.
26. Cyre, "Developing a Stormwater Management Utility, "

1987.
27. Lindsey, "A Survey of Stormwater Utilities," March 1988.
28. Ibid.
29. Grigg, Neil S. Urban Water Infrastructure. 30hn Wiley &

Sons, New York, NY, 1986, pp. 140-1.
30. Government Finance Research Center (Municipal Finance

Officers Association). Planning for Urban Stormwater
Management: Financial Issues and Options (Draft).
Washington, DC, May 1980, p. 111-13.

43



31. Schueler, Thomas. Controlli!!.9: Urban RunQJt':'-_...~_I)racticaJ.
Manual for ~lanning and Designing Urban BMPs.
Metropolitan Washington Council of Governments,
Washington, DC, 3uly 1987.

32. Cyre, "Stormwater Management Financing" (1982), "New Op
tions for Stormwater Financing" (1983).

33. Lindsey, "A Survey of Stormwater Utilities," March,
1988, p. 13.

34. URS Corporation. "URS White Paper, Surface Water
Management, The Utility Approach, Drainage Utility
Service Charge, Custome.r Account Development
Process". Virginia Beach, VA, February 1987.

35. Cyre, "Developing a Stormwater Management U~llity," 1987.
36. Lindsey, "A Survey of Stormwater Utilities," March, 1988,

p. 13.
37. Maryland Department of Natural Resources. IIModel

Stormwater Management Ordinance". Stormwater
Management Division, Maryland Water Resources
Administration, August 1983.

38. Lindsey, Greg. IISampl e Stormwater Utility Ordinance."
Sediment and Stormwater Administration, Maryland
Department of the Environment, Annapolis, Maryland,
May, 1988.

39. Lindsey, IIA Survey of Stormwater Utilities," March, 1988.
40. Ibid., p. 34-6.
41. Ibid., p. 10.
42. Maryland Department of State Planning, October 1985.
43. People who wish to receive the most current information

from the taxation parcel files should contact the
Maryland Department of State Planning, Planning Data
Office, 301 W. Preston, Baltimore, MD, 21201,
(301) 225-4510.

44. Maryland Department of state Planning, October 1985,
p. v.

45. Cincinnati, Ohio. Ordinance 281-1985 (ordaining Chapter
720 of the Cincinnati Municipal Code, Stormwater
Management Code), pp. 1-28.

46. The Rational Method is a technique for estimating peak
discharge from a property. Runoff is calculated using a
runoff coefficient, a property area, and a measure of
rainfall intensity. The method is discussed in most
hydrology texts. See, for example:

Wanielista, Martin P. Stormwater Management, Quanity and
Quality. Ann Arbor Science, Ann Arbor, MI, 1983.

47. Soil Conservation Service, Engineering Division. Urban
Hydrology for Small Watersheds (Technical Release
55). U. S. Department of Agriculture, June 1986.

48. Prince George's County, 1986.
49. Lindsey, IIA Survey of Stormwater Utilities, II March, 1988,

p. 13-8.

44



50. Camp Dresser & McKee Inc. and Priede Sedgwick, Inc.
City of TampaStormwate!,__Utili ty Implementation _
Program Phase I Evaluations. Prepared for the City of
Tampa, FL, August 1984.

51. Cyre, "Developing and Implementing a Stormwater
Management Utility". 1986.

52. Bissonnette, Pam. "Bellevue's Urban Storm Water Permit
and Program ll

• Urban Runoff Quality-Impact aI.1..9
Quality Enhancement Technology. Proceedings of an
Engineering Foundation Conference, Henniker, New
Hampshire, 23-213une, 1986.

45



•

•

•



FINANCING STORMWATER CONTROLS IN HARFORD COUN1Y:
A PRELIMINARY INVESTIGATION

FINAL REPORT

August 8, 1991

Prepared By:

Jim George
Greg Lindsey

Sediment and StormwaterAdministration
Maryland Department of the Environment

2500 Broening Highway
Baltimore, Maryland 21224



1.0 INTRODUcnON

CONTENTS

...........................................

2.0 ADMINISTRATIVE ORGANIZATION AND RESPONSIBILITIES .

3.0 REVENUE REQUIREMENTS .

3.1 Current Operating Costs " _ .
3.2 Costs of Proposed and Potential Programs .
3.3 Current and Projected Capital Costs .
3.4 Trends in Costs for Stormwater Controls .
3.5 "Cost Summary .

.
4.0 OPTIONS FOR FINANCING STORMWATER CONTROLS .

4.1 Current Sources of Revenues .
4.2 Potential Sources of Revenues .
4.2.1 Estimating Revenues from Property Taxes .
4.2.2 Estimating Revenues from User Charges .
4.2.3 Advantages and Disadvantages of

Taxes and User Charges .
4.3 Summary, Conclusions, and Recommendations .

5.0 SUMMARY AND ADDITIONAL CONSIDERATIONS " .

REFERENCES

APPENDICES



•

1.0 INTRODUCfION

The State of Maryland passed the Stormwater Management Act in 1982. Regulations
promulgated in 1983 required all incorporated counties and municipalities to adopt
stormwater management ordinances by 1984. The local programs are to provide controls
that will "maintain after development, as nearly as possible, the predevelopment runoff
characteristics." In addition, local governments must manage programs to implement
provisions of the State's Sediment Control Program, and Maryland's Critical Areas Laws
where applicable.

In 1987 Congress passed the Water Quality Act, a comprehensive overhaul of the Clean
Water Act. Section 319 of the Act requires all states to develop assessment and
management reports that outline strategies to control nonpoint source pollution. In
response, Maryland's primary goal has been to implement the Chesapeake Bay Nutrient
Reduction Plan for which quantitative goals already were in place (i.e., a 40% reduction
in nutrient loadings to the Chesapeake Bay by the year 2000).

T1}ese statues, regulations, and policies reflect concerns about the negative impacts of
stormwater ninoff on the quality of streams and rivers in Harford County that are
tributaries of the Chesapeake Bay. A number of stormwater policies, programs, and
projects have been identified to control the quantity and improve the quality of runoff.
This report focuses on options available for financing these activities. .

Contents of Report

This report begins with a description of administrative and managerial considerations for
-collection and management of stormwater in Harford County. County departments
responsible for various aspects of stormwater management are identified. This
description is followed by a discussion of revenue requirements for stormwater controls.
Costs are estimated for existing and proposed activities, including expanded m.aintenance
programs. To the extent possible, costs. are presented by administrative department and
function.

Next, current and potential sources of revenue are described. Two major potential
sources, property taxes and user charges, are evaluated against s"everal criteria including
ease and cost of administration, and fairness. Legal requirements, options for billing,
and other issues related to the formation and implementation of a user charge system
are reviewed in the appendices.!-

Definitions

The stormwater control system includes structures and natural waterways used for the
collection, conveyance, storage, treatment, and disposal of stormwater runoff in a manner
that prevents accelerated channel erosion, increased flood damage, and/or degradation
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of water quality. The stormwater control system conventionally has comprised two .
distinct elements: (1) storm drain systems and (2) stormwater management structures.

The storm drain system, which includes facilities used primarily to collect and convey
runoff, includes two basic elements:

(a) open systems consisting of natural watercourses, and

(b) closed systems consisting of pipes and other structures constructed specifically for
the purpose of transporting runoff.

The Harford County Stormwater Management Ordinance provides a specific definition
of stormwater management, which distinguishes it from stormwater drainage or .
conveyance. This definition of stormwater management also includes two basic
elements:

(a) for Quantitative control, "a system of vegetative and/or structural measures
.which ... control the increased volume and rate of surface runoff caused by man
made changes to the land."

(b) for Qualitative control, "a system of vegetative and structural measures which...
control water pollutants which are transported by and contained in stormwater
runoff."

In this report, the terms stormwater control systems, stormwater controls, and stormwater
system are used to refer to both stormwater management and storm drainage. The term
flood control occasionally is used interchangeably with quantity control and refers mainly
to control of the peak and duration of runoff flows. Consistent use of these definitions
will help avoid confusion. In general, the discussion of financing options that follows
applies to stormwater management controls (Le., to both drainage and management).
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2.0 ADMINISTRATIVE ORGANIZATION AND RESPONSIBILITIES

The Harford County Department of Public Works (DPW) bears primary responsibility
for both storm drain systems and stormwater management. Data on current policies are
limited because the County has f~iled to return the Department of Environment's data
form mailed in 1990 as part of the administrative component of the triennial review of
the Harford County stormwater program.

The DPW Division of Environmental Affairs has primary responsibility for stormwater
management. Environmental Affairs is divided into two offices: the Office of
Engineering and the Office of Enforcement, which were created in place of the Division
of Stormwater Management in FY 1989-90. The Division of Environmental Affairs,
Office of Enforcement issues grading permits, inspects construction sites for compliance
with sediment control plans, performs inspections of stormwater management facility
construction and conducts follow-up maintenance inspections. In addition, the
Enforcement investigates sediment control and water drainage complaints. The Office of
Enforcement also works closely on programs administered by the DPW Division of
Planning and Zoning, and manages public education programs on environmental issues.

The Division of Environmental Affairs, Office of Engineering supports the Office of
Enforcement by performing design reviews and issuing stormwater management permits.
In addition, the Office of Engineering is conducting a study to evaluate the viability of a
stormwater management fee in Harford County. Storm drain inlet maintenance and pipe
replacement is managed by the DPW Division of Highway Maintenance and Operations.

The DPW Division of Planning and Zoning administers several grant-funded stormwater
management projects. One is the Urban Forestry Grant and the another is the Coastal
Zone Management Grant. Both of these activities build upon the recognition that
forested lands provide water quality benefits. In the case of the coastal management, the
intent is to preserve, renovate and enhance forested lands to provide buffer areas along
the Chesapeake Bay. In addition, work on the Chesapeake Bay Critical Area Plan is
administered by Planning and Zoning.

The Department of :Natural Resources, Soil Conservation District works closely with
DPW in areas concerning stormwater management. The District approves
.erosion/sediment control plans prior to construction, reviews small pond designs for dam
safety, and serves on the HarfOfd County Development Advisory Council and
Environmental Task Force.

An organization chart of the Harford County Government is provided in Figure 1.
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3.0 REVENUE REQUIREMENTS

Revenue requirements are the costs of all stormwater control programs and functions.
This study considers two basic components of revenue requirements: (1) the cost of
existing programs and functions and (2) the cost of potential programs considered
necessary for achieving stormwater control objectives. These two componen~ can
include both operating and capital costs. A good estimate of the total costs is necessary
to establish priorities for financing and to determine the amount of revenues from
different sources necessary to pay for the programs.

A difficulty in determining the cost of existing stormwater control programs is that costs
generally are reported by administrative unit (department), not by program orfunction.
The Harford County Budget is very detailed and provides line items fOf many
stormwater management items. The budget does not delineate stormwater drainage .
development and maintenance activates as thoroughly as it does stormwater management
activities. Hence, an accurate estimation of stormwater control costs is not available.
Costs reported here provide an indication of the order of magnitude of control costs.

The challenge in estimating costs of potential functions not currently performed by the
County is that few data are available on which to base such cost estimates. The cost
estimates for new functions were developed from a variety of data sources and are
considered accurate only within an order of magnitude. A rough cost estimate for
maintenance of structures can be performed based on recent site-survey information
compiled by MDE and general engineering formulas.

3.1 Current Operating Costs

Direct Uperating Costs

Direct operating·costs are those incurred by operating agencies that provide direct
services to County residents. The costs include salaries, consultant costs, and other
budgeted expenses not funded by capital funding mechanisms. The FY 1990 operating
expenses for stormwater controls, summarized in Table 1, were estimated to be $990,492.

The Highway Division costs are assumed to be associated with primarily starIn drainage
activities such as ditch maintenance. These operating expenses for storm drainage
systems development and maintenance do not include costs for storm sewers, hence, this
is only a partial estimate of the storm drainage costs. The cost of road drainage ditch
maintenance is estiinated, arbitrarily, to be one third of the $300,000 for road shoulder
maintenance or $100,000 plus $5,200 for sediment control repairs after highway
maintenance work has occurred totaling $105,200. In addition, within the Highway Fund,
the County budget lists $70,905 under an entry entitled "Dir DPW-Stormwater".
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The funds not used by the Highway Division are assumed 'to be for stormwater
management. These include $57,645 for the Soil Conservation District, $624,892 for the a
Environmental Affairs Division of the DPW, and $131,850 the Department of Planning •
and Zoning activities.

Indirect Operatini Costs

Indirect operating costs are those incurred by County agencies that provide support
services (e.g., Legal, Financial. etc.) to operating agencies. As a rule-of-thumb, indirect
operating costs may be estimated as 20 percent of total payroll costs of the operating
agencies. In turn, payroll costs account for roughly anywhere from 75% to 95% of total
direct operating costs related to controlling stormwater.

An estimate of the total payroll costs for current programs is $841,918 or 85% of the
total costs. Using the rule-of-thumb estimate of 20 percent of total payroll costs leads to
an estimated indirect operating cost of $168,384. These costs are summarized in
Table 1.
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Table 1 - Estimated Costs of Stormwater Programs in FY 1990-91

OPerating COSts

~r~

~total

DEPARTMEIT OF allSERYATlCII OF IATWAL REsaltCES

Soil ton8erV8tion District

Department Indirect Costs

DEPARTMEIT Of JltllLIC WlItICS

E".,i~al Affairs Division
• Office of Engineering
•. Office of Enforcement
• Office of Acininistration

Highwey·Divisioni

• Dir DPW·Stormwater
• 14aintenance and Operations

Department Indirect Costs

DEPARTMEIlT OF PlAIIIIIIlG All) ZCIIIIlG

• Critical Area Plan •••
• Urban Forestry Grant
• Costal Zone Management Grant

Department Indirect Costs

......... eo· ....

(Division Subtotal)

(Division Subtotal)

(Division Subtotal)

$ 57,645«

$ 9,800

$106,703
S437,601
$ 80,588«
S624,892

$ 70,905
$105,200«
$176,105

$136,169

$ 50,0002

$ 19,150
$ 62.700
$131,850

$ 22,415

S 67,445

S 937,166

$ 154,265

capital Costs· (llot currently Available)

Current Program Total
Proposed Program Total
Indirect Cost Total
Capital Cost Total

Grand Total

$ 990,492
$ Not Est imated
$ 168,384
$ Not Available

$1,158,876

NOTE: The symbol' < <' indicates uncertainty associated with the estimate. All cost estimates are
extracted from the FY 90-91 County Budget.

The Highway Division funds are managed as a separate budgetary/accounting entity, .

2 Low estimate based on past figures.
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3.2 CQsts Qf PropQsed and PQtential Pro~rams

As discussed belQw in SectiQn 3.4, the general trend in HarfQrd CQunty is tQward
increased stQrmwater management activities. Activities that may be warranted in the
future include watershed planning, improved maintenance Qf facilities, and retrofit
prQjects.

Watershed Plannin~

Watershed planning is necessary tQ establish water quality gQals and tQ identify actiQns
that can be taken to achieve the gQals. A majQr cQmpQnent Qf a watershed plan is the
identificatiQn Qf retrofit prQjects that can reduce pQllutiQn from areas Qf existing
develQpment. Due tQ physiQgraphic differences, Qbjectives and projects will vary by
watershed. The CQst Qf watershed planning can vary significantly depending Qn the
problems that exist within a given watershed and the level Qf detail needed in the plans.

NQ watershed-specific estimates Qf the CQsts tQ prepare plans are available fQr this·
repQrt; hQwever, the fQllQwing rough estimate may be used as a guideline. Prince
GeQrge's CQunty estimates that a watershed plan fQr an area apprQximately 100 square
miles in size CQsts approximately $500,000. There are 448 square miles in HarfQrd
CQunty. Based Qn Prince George's CQunty rule-Qf-thumb, the CQst Qf cQmpleting
watershed plans fQr all Qf HarfQrd CQunty CQuid be abQut $2,240,000. Because Harford
CQunty is mQre rural than Prince GeQrge's CQunty, this rule-Qf-thuII}b may Qver estimate
the CQst Qf watershed planning.

Given current expenditures Qn stQrmwater programs, these CQsts, if accurate, seem
extremely high. The State has nQt mandated the preparatiQn Qf watershed plans, and,
given the high CQsts· Qf such planning activities, it is unlikely that they wbuld be
undertaken by the CQunties vQluntarily. Nevertheless, this estimate provides a
reasQnable indicatiQn Qf the magnitude Qf CQsts that CQuid be incurred if watershed
planning was required. Given the pQtential magnitude Qf such CQsts, it is clear that CQsts
WQuid have tQ be phased in Qver time.

ImprQved Maintenance

The CQunty has twQ basic respQnsibilities with respect tQ maintenance:

(1) the CQunty must inspect private facilities and use its regulatQry authQrity tQ enfQrce
necessary maintenance; and

(2) the CQunty must inspect and maintain facilities that the CQunty CQnstructs Qr has
assumed Qwnership Qf.
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State regulations require that all existing facilities be inspected for maintenance at least
once every three yearsJ

• Recent investigations by the Sediment and Storrnwater
Administration show that mainte'nance of structures in Harford County is inadequate.
The County's computerized inventory contains 259 facilities. In 1990, SSA randomly
selected 101 sites for inspection. The DPW staff was able to provide plans for only 52 of
the 101 facilities in the sample. While the County's inventory indicated that 47 of the
sites in the sample had received as-built approval, approval dates were found on only
eight of the plans that SSA obtained.

SSA inspectors were able to locate and visit 95 of the iOI sites selected for inspection,
but were able to inspect only 70 of them. Most of the remaining 25 sites still were in the
construction phase. SSA concluded that the County's system for tracking project reviews
and implementation was poorly organized and out-of-date.

Inspectors found that 60% of the sites were functioning hydrologically, and that about'
67% were providing water quality benefits. Routine maintenance was needed at 71% of
the facilities and about 44% of the dry basins and dry wells warranted immediate
enforcement action (Le., there were major repairable problems that prevent proper
function, lesser repairable problems that influence function, or problems that are hazards
to human safety or property). In general, improvements in the inspection and
maintenance program is needed if these facilities are going to function over time. To
the extent that these deficiencies are due to a lack of funds for personnel to maintain, the
inventory, this problem may reflect the need for additional funds.

ie An accurate estimation of the costs of maintaining storrnwater facilities in Harford
County would require historical information on the costs of different maintenance
'activities. While these are not available, rough estimates of maintenance costs can be
developed either from inventory data. from the Maryland Department of Environment
(MDE) inspection data, or from generalized estimates of maintenance costs in the
engineering literature. For example, Schueler (1986) has suggested that three to five
percent of construction costs for stormwater management facilities be allocated annually
for routine and nonroutine maintenance. This latter approach is appropriate fOf rough
planning purposes, and is most appropriate for this report, although for reasons noted
below, a complete estimate cannot be obtained with this crude approach.

A rough estimate of the cost to maintain wet and dry basins in Harford County was
developed using data from Cecil County because drainage area data for basins in Harford
County were not available. In--Cecil County it was determined that, on average over
fourteen wet ~d dry basins, annual maintenance costs were about $1,730 for each basin. It
is assumed that this average cost is a reasonable estimate for Harford County as well. The
number of wet and dry basins in Harford County was ,determined by extrapolating from the

COMAR 26.09.02.10
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70 sites inspected by MOE in 1990. About 48% of the sites inspected were dry and wet
basins, which translates to an estimate of 124 of the 259 sites in Harford County being wet ..
or dry basins. The estimated cost for maintaining 124 basins is about $212,000 per year. .,
Maintenance costs for vegetated swales, dry wells, underground storage, and infiltration
trenches were not estimated and are excluded from this maintenance cost estimate.

In some counties, local officials have found that private homeowner's associations
frequently are unable to maintain facilities adequately. Hence, some jurisdictions are
considering assuming responsibility for maintaining privately-owned structures. SSA is
uncertain as to whether this is tin issue in Harford County. If so, and if County staff and
officials believe that acceptance of maintenance responsibilities by the County would
improve conditions, costs would be expected to be roughly $212,000. Because the
County is only responsible for a fraction of the sites in the County, the cost of 
maintaining wet and dry basins may be a fraction of this estimated cost.

3.3 Current and Projected Capital Costs

Currently·no known capital costs are incurred for stormwater management activities4
;

hOwever, retr-ofitting of existing stormwater management structures is likely to be an area
requiring future funding. Estimates of the costs of retrofitting watersheds for the
purposes of stream restoration or achievement of Chesapeake Bay nutrient reduction
objectives depend on results of future watershed planning activities. No attempt will be
made here to estimate the cost of retrofitting watersheds in Harford County to achieve
water quality goals. As watershed plans are developed, retrofitting projects can be
identified and the costs can be estimated. e'
3.4 Trends in Costs for Stormwater Controls

Few data are available to forecast trends in costs for potential programs, which include
watershed planning, retrofitting, and improved maintenance. Past trends show an
increase in stormwater management activities, and these trends are likely to continue.
Harford County is growing rapidly: in 1990 it ranked seventh out of 23 counties in the
State for annual population growth (1.76 percent)s. In addition, between 1984 and 1988,
County staff supporting stormwater management activities grew from five to twelve
persons.

Regulations governing stormwater management are becoming more strict and are
expected to require additional staff and cost more to administer. Maryland, in
coordination with other states in the Chesapeake Bay watershed, has mandated more

Anticipated capital costs for "flood prop. acquisition" were noted in the FY 90-91 budget in the amounts
of $559,000 (FY 92-93) and $360.000 (FY 94-95).

5 Maryland Association of Counties
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stringent stormwater management practices and set ambitious nutrient reduction goals.
In addition, recent Federal amendments to the Clean Water Act will require NPDES
permits for counties and municipalities. Although Harford County is not presently
required to obtain a permit for its municipal storm sewer systems, it may have to in the
future. In addition, the County must now obtain permit coverage for its activities that
are considered industrial (e.g., landfills, and vehicle maintenance depots).

Lands continue to be developed by the private and public sectors; this will result in
additional infrastructure maintenance requirements in the future. Alternative options for
financing stormwater controls are discussed below in Section 4.0.

3.5 Cost Summary

Current annual direct operating costs are approximately $990,492 for stormwater
controls. Using rules-of-thumb, indirect operating costs associated with current programs
are estimated to be $168,384. Hence, total current costs are estimated to be about
$1,158,876. The County has not established any new objectives for its stormwater
programs, but activities and trends at the State level suggest that eventually, maintenance
or" facilities may need to be improved. and watershed planning and retrofit activities may
be required. While the former (improved maintenance) would not represent a
significant increase in costs, the latter two (watershed planning and stormwater retrofit
activities) could. Capital costs for stormwater controls for FY 1991 are presently not
available.

This study makes only rough attempts to estimate annual costs associated with potential
new programs ($212,000 for stormwater facility maintenance, and some fraction of
$2,240,000 as a phased-in watershed planning effort). Although few data are available
for projecting future operating and capital costs. it is certain that needs will increase.
Trends discussed above indicate a qualitative upward trend in stormwater management
activities, and increased development suggests an increase in stormwater drainage
activities, but it is difficuit to determine from readily available data what the actual trend
in stormwater control costs have been.. In general, it is reasonable to believe that
revenue needs will grow at rates higher than inflation.

The anticipated growth of sto~water management revenue needs has several
implications. The first is that revenues sufficient to cover present costs will be
insufficient in coming years. When additional revenues are needed, decision makers will
have to consider several options.- First, the general revenues could be increased through
increased tax and fee rates. Second, changes could be made in priorities to shift
resources from other programs to stormwater management programs. Third, decision
makers could choose to ignore. stormwater management problems at the risk of violating
State and Federal regulations and triggering political and public repercussions. Finally,
new sources of revenues, such as the one discussed in this report, could be developed.
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4.0 OPTIONS FOR FINANCING STORMWATER CONTROLS

This chapter examines options for financing stormwater control programs in Harford e
County. Current sources of revenues are described, and alternatives for financing different
activities are evaluated.

4.1 Current Sources of Revenues

Operating funds for stormwater programs come primarily from the County General Fund,
the Highway Fund, and Grants Fund. In most cases, a revenue subcategory (e.g., property
taxes) is not identified as being the specific source of a particular stormwater control
program. Where it is possible, however, have identified the specific sources.

The FY 1990-91 General Fund amounted to $144,111,331. The General Fund revenues are
classified into seven categories:

Property Taxes 44%
Income Taxes 35%

• Retained Earnings 9%
Other .Revenue 5%
Intergovernment & State 4%

• Investment & Rental 2%
• Permits & Licenses 1%

The FY 1990-91 Highways Fund amounted to $18.216,364. The source of these funds are e
classified as follows:

• Property Taxes 48%
• Intergovernment & State 31%
• Interfund Reimbursement 14%

Investment & Rental 3%
• Other Revenue 2%
• Income Tax 1%

Permits & Licenses 1%

In general it is not possible to state that any sp'ecific activity such as-stormwater control is
financed primarily by a specific type of tax or fee. In one case, the County Operating
Budget indicates that $70,905 in Highway Fund revenues was set aside for "Dir DPW
Stormwater"l, and that this money came from interfund reimbursement. However, in
general, detailed sources for the funding of other highway activities, such as drainage ditch
maiiltenance, are not provided. This was also the case for the General Fund.

It is not dear exactly what this funding is for, but it may be the DPW, Office of the Director's
expenditures on stormwater control.
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In addition, within the General Fund (FY 90), the following sources of revenues are listed,
but the specific activities that they support are not described. These are

• Sediment Control Licenses and Permits $ 12,000
• Stormwater Management Permits $ 45,000

Grading Permit Fees $110,000
Stormwater Management Grant (MOE) $ 72,000

Grant revenues are better documented in the County budget. Funding sources and
disbursements for many, but not all of the grants associated with stormwater controls are
provided in the County Budget. For instance, the Department of Planning and Zoning received
a $19,150 grant from the Maryland Forest, Park and Wildlife Service for Urban Forestry BMPs,
and $62,700 from the Maryland Department of Natural Resources for Costal Zone
Management. It is unclear whether all grants are consistently managed under the Grant Fund
because several grants, such as the Stormwater Management Grant listed above ($72,000) and
Critical Area ~lan Grant, are not mentioned in the Grant Fund section of the County Budget.
It is possible that State funds, which are not managed under the Grant Fund are classified as
an ','Intergovernment & State" revenue source. .

Because informatioQ. about funding sources is incomplete, and the disbursement of funds is
not always apparent, it is difficult to make the connection between the funding sources and
program budgets. Consequently, the current picture of stormwater control funding is
incomplete.

4.2 Potential Sources of Revenues

-MOE has summarized methods for financing stormwater controls in Table 3. A wide variety
of options are available; however, only two sources of revenues are adequate for major cost
items such as operation and maintenance, and debt service on general obligations or
revenue bonds issued to finance retrofit and other capital projects. These, two sources are
General Fund tax revenue (primarily property taxes) and user charges.

While property taxes are based on the value of property (land and improvements), user
charges are based on some surrogate measure that correlates with or is representative of the
amount of runoff that leaves a property. Usually this surrogate is the percentage of
impervious area on a property. In the following subsections, the methods used in this study
to calculate property tax-based stormwater revenues and user charge-based revenues are
illustrated. Both the tax-based-3.Ild user charge-based approaches impart costs according to
different land uses (e.g., industrial, residential, and commercial), but the distribution of the
costs varies between the two approaches. These distributions are compared and discussed.

In the following illustrations, revenue requirements for stormwater managementin Harford
County are estimated,to be $1,500,000. This nuniberwas selected arbitrarily. his sufficient
to cover current stormwater .management costs, some unknown fraction of costs for storm
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drain systems, and/or potential costs for maintenance, watershed planning, and retrofit
activities. The figure is illustrative only, and should be replaced with more accurate
estimates if or when they become available. e
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Table ;Z Financing Methods for stormwater Controls (MDE 1988) .

Developerl
User Taxpayer Other

Use 0 f R§!.;.v.;:e:.:,n:.:u::.;e:::.s=--__. .;:os.;:oo=urce Q r R.~~~~. P::...::.a..y-=s~__---'P:..:::aY§. . J:~Ys

Operations & Maintenance
General Fund (property tax)
Utility Fee or Service Charge
Interfund Loans

(for transition to utility)

x
x

x

General Obligation Bonds
Revenue Bonds
Taxes on other utilities
Grants (federal or state: e.g ••

Community Development Block Grants)
Pay-as-you-go Sinking Fund
Tax Increment Financing

Major Capital Improvements
Redevelopment or
Hew Development

Primarily
New Development

Subdivision Exactions
Developer Incentives
Impact Fees
System Development Charges
General Facilities Charge
In-lieu of Construction Charges
Latecomer Fees for Extensions

Regulatory Services
Plan Review & r~spection Fees
On-site Facility Inspection Fees
Penalties and Fines

Special Services
& ?:,ojects

Local Improvement Districts
Utility Local I~provement Districts
Arna of SpeciaJ Benefit Financing
Special Purpose Taxing Districts
Homeowners' Associations
Voluntary Gifts
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4.2.1 Estimating Revenues from Property Taxes .

Ad valorem taxes levied on the assessed value of real property (Le., property taxes) are the e
largest single source of revenues in the County budget. The way in which a property tax
works is straight forward: assessors estimate the market value of properties and then
determine assessed value at a rate established by law. Currently, properties are assessed at
approximately 45% of market value. For example, if a residential property is valued at
$100,000, its assessed value is about $45,000. The tax rate is levied per $100 of assessed
valuation. If the tax rate were $1.00 per $100 assessed valuation, the annual tax on a
property with an assessed value of $45,000 (market value of $100,000) would be $450. The
tax on any parcel can be determined from data in the County's tax assessment files.

Table 3 is a worksheet developed to illustrate ~ow potential revenues from property taxes
can be estimated for all of Harford County. The worksheet uses 1990 data from the
Assessments and Taxation Files. Because some cities may manage separate stormwater
programs, a correction could be used to make the estimate more accurate. To implement
this correction, parcels within the nonparticipating jurisdiction could be subtracted from the
rate baSe. This type of procedure was not used in. this study; however, an illustrative
example drawn from Cecil County is presented in Appendix B.

Column Cl is the list of land use categories that Harford County and the State Department
of Assessments and Taxation use to record data about properties. .

Column C2 contains the number of parcels in each land use category. For example, there
were 103 parcels classified as industrial land use in Harford County in 1990 (these data are
for actual land use, not zoning).

Column C3 contains estimates of the average value of a parcel in each land use category.
The average value of the 103 industrial parcels in 1990 was $1,552,784 per parcel.

Column C4 contains estimates of the average assessed value of a parcel in each category.
The values in C4 were computed by multiplying the values in- 0 by 0.45 (e.g., the average
assessed value of an industrial parcel is $698,753 = $1,552,784 * 0.45).

Column CS contains estimates of the taxable base in each category. The taxable base is
defined here as the total assessed value. The values in C5 are computed by multiplying the
number of parcels (Column CZ) by the average assessed value per parcel (Column C4). For
example. the tax base for industrial land use is $71,971,538= 103 * $698,753. (Note that a
multiplication by 100 is implied for the presentation of values in this column.)
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Column C6· contains an estimate. of a. revenue.. requirement. In this case, the requirement
is $1,500,000. This number was selected to represent a rough estimate of Harford County's
operating budget for stormwater control.

Column C7 contains an estimate of the tax rate per $100 of assessed valuation necessary
to meet the revenue requirement. This is calculated by dividing the revenue requirement
(bottom of Column C6) by the total taxable base (total summation of Column C5)
$1,500,000/$27,996,913 = $0.0536.

Column C8 contains estimates of the annual property taxes for an average-valued parcel
in each category that would be required to generate the arbitrary revenue requirement of
$1,500,000. The values in C8 were computed by dividing the average assessed values
(Column C4) by 100 and multiplying the result by $0.0536. For example, the average annual
tax for an industrial parcel would be about $374 = ($698,753 ll00 ) * $0.0536.

Column C9 contains estimates of the total tax paid by all parcels in each land use category (to
generat~ $1,500,000 in revenue). These values were calculated by multiplying the number of
parcels (Column CZ) by the average annual property tax (Column C8). For example, in sum,
the 57 industrial parcels would pay approximately $38,560 = $374 * 103.

Column (;10 contains the percent of total tax paid by each land use category. These values
were computed by dividing the amounts paid by all parcels in each land use category
(Column C9) by the total revenue ($1,500.000). The portion paid by the Industrial Sector
is about 3%.
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Table 3

Illustrative Worksheet for Estimating Stormwater Revenues e
From Property Taxes in Harford County, Maryland

Property Tax (51.5M Revenue Requi rement)
(DRAFT - 1990 Data)

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10

Average Average Tax Rate Yearly Tax Total Fraction
Land Use NUJi:)er of Valuel Assessed Tax Base Revenue Per 5100 Per Average Paid By Paid By
Category Parcels Parcel Value (x 100) Required Valuation Parcel Category Parcel

Agriculture 1,330 149,843 67,429 896,810 36.13 48,049 0.03
Conmercial 1,692 382,247 1n,011 2,910,429 92.16 155,933 0.10
COllIn Res 5 270,280 121,626 6,081 65.16 326 0.00
Ex~t n7 1,693,199 761,940 0 0.00 0 0.00

Park
Playground
School

Industrial 103 1,552,784 698,753 719,715 374.37 38,560 0.03
Apartments 188 935,982 421,192 791,841 225.66 42,425 0.03
Not Perc 9 31,022 13,960 1,256 7.48 67 0.00
Residential

< 1 Acre 35,461 93,767 42,195 14,962,742 22.61 801,664 0.53
> 1 Acre 10,073 121,212 54,545 5,494,357 29.22 294,373 0.20

Res Ag 695 114,743 51,634 358,859 27.66 19,227 0.01
Res COllIn 29 124,176 55,879 16,205 29.94 868 0.00
Condominiun 1,680 62,406 28,083 471,789 15.05 25,277 0.02
Condo COllIn 22 136,050 61,223 13,469 32.80 n2 0.00
Marshland 0 0 0 0 0.00 0 0.00

Non-standard

Cooperative 0 0 0 0 0.00 0 0.00 -Mobil/Traile 0 0 0 0 0.00 0 0.00
Group Quar a 0 0 a 0.00 a 0.00
Motel a 0 0 0 0.00 0 0.00
Forest Cons a 0 a 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0 0 0 0.00 0 0.00
> .5 - 1 Ac 0 0 0 0 0.00 0 0.00
> 1 Acre 0 0 0 0 0.00 0 0.00

Garden Apt. 0 0 0 0 0.00 0 0.00
High Rise 0 0 0 a 0.00 0 0.00
Other 0 0 0 0 0.00 0 0.00

Total (Dev.) 52,014 26,643,554 1,427,491 0.95

Uni~roved 14,070 21,375 9,619 1,353,358 5.15 n,509 0.05

Grand Total 66,084 $27,996,913 $1,500,000 $0.0536 51,500,000 1.00
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4.2.2 Estimating Revenues from User Charges

e Estimating potential revenues from charges in a jurisdiction is a straightforward process of
summing up the individual user charges of all of the rate payers in the rate base. In this
context the rate base is defined as the land use categories2 that will be assessed user
charges.

For planning purposes, the procedure is simplified by grouping users according to similar
land uses and estimating the average charge based on the average-sized parcel within each
land use category. The charge for the average parcel in each land use category is multiplied
by the number of parcels within the category yielding a revenue subtotal for that category.
These subtotals are then summed across all of the land use categories to give an estimated
total revenue for the County.

The worksheet used to implement this procedure is described in further detail in the
illustration below. In this particular case, residential user charges (for parcels less than one
acre) were set at a rate that would generate $1,500,000 given an assumption that the average
impervious area of these parcels is 3,000 sq.ft. Table 4 is a worksheet used to facilitate the
procedure; the purpose of each column is described below. Bec~use some "incorporated
places"may manage separate stormwater programs, a more accurate estimation than
performed below would be to subtract out contributions from these "incorporated places".

It is not the intent of this section to explore user charge systems in depth. It is worth noting,
however, that user charge algorithms allow considerable flexibility in adjusting the
distribution of charges among different land use categories. Six alternative user charge
systems are presented in Appendix B. These provide a sense of the available options and
illustrate different resulting distributions 'of charges.

Column Cl is the name of the land use category. In the cases of Exempt and Residential
land uses, subcategories are defined to allow finer distinctions in stormwater runoff
characteristics.

Column C2 is the number of parcels in each land use category.

Column C3 is the average parcel size for each land use category expressed in acres. For
the Residential land use category, weighted average parcel sizes were calculated for parcels
greater than, and less than one acre using the data displayed in Appendix A

Land use categories are standard descriptive classifications (e.g., industriaL commerciaL residentiaL
undeveloped. and others). As an approximation. it is assumed that stormwater runoff characteristics
per unit area are the same for all parcels in a given land use category.
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Column C4 contains the user charge rate factors, which represent the typical percentage of
impervious cover on a property. For example, the rate factor for industrial parcels is 0.70
implying that. on average, about 70% of each industrial parcel is covered by imperVious e
material. These factors reflect standard hydrologic runoff coefficients such as those used in
the Rational Method of runoff estimation.

For three land use categories (two Residential, and Residential Agriculture) the rate factor
is not applicable (na) because the average impervious area was fixed based on information
in the engineering literature. This practice is one means of ensuring that user charges for
residential parcels greater than one acre do not differ vastly from charges for parcels less
than or equal to one acre. Other approaches described in Appendix B do not rely on fIXing
the area.

This column can also be used to control whether or not a land use category is included in
the rate base. Table 4 illustrates a case in which zero values are inserted for agriculture,
exempt, and unimproved land use categories thereby excluding them from the rate base.

Column CS is the average impervious area per parcel for each land use category. This
average impervious area is expressed in square feet. The values are calculated as the
(average acres per parcel) x (proportion of impervious area) x (43,560 ft/acre). That is,
(C3) x (C4) x (43,560 ft/acre). Note, (C4) is the rate factor. As noted in the description of
C4, the impervious area was fixed for three of the land use categories rather than being
based on this calculation.

Column C6 is the number of Single Family Equivalent (SFE) units. An SFE is defined as
the ratio: (impervious area of an average parcel for a given land use) / (average impervious
area of a residential parcel less than 1 acre). In the worksheet it is calculated as C5/C5*
where C5* is the particular value of C5 for Residential < 1 Acre3

, which in this case is
multiples of 3,000 square feet4

•

_.
Most of the alternative approaches presented in Appendix B of this report defme the SFE with respect
to the average parcel size among residential parcels less than one acre. In two approaches, however, the
delineation of the residential land use is much fmer. In those cases, the SFE is defmed with respect to
the average parcel size among residential parcels less than 1/4 acre.. As a consistent rule, all of the
approaches presented in this report defme SFEs with respect to the smallest subclassification of
residential land use. Furthermore, when referring to the smallest subclass the term "typical residential
parcel" is often used.

The amount of square feet in an SFE for a given county could be calculated by multiplying a runoff
coefficient times the average parcel size. The decision to select a value of 3,000 sq.ft. here was motivated
by the desire to'standardize SFE charges across all counties for a state-wide study (George, 1991).
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For the purposes of this study, this dimensionless unit equals one for a typical single family
living on a residential parcel of less than 1 acre. Since most people are familiar with
residential land use, SFEs allow a comparison among land use categories based on a
familiar measure. Once defined, SFEs also facilitate the user charge calculations, although
they are not necessary to meet these ends.

Column C7 is the number of SFEs per land use category. This is equal to the average
number SFEs per parcel multiplied by the number of parcels in the given land use category.
That is, (C2) x (C6). The column is summed to a total at the bottom.

Column C8 is the Total County Revenue Generated per year. It is the product of $8.33
(the charge per SFE) times the sum of column C7 (the grand total number of SFEs for the
county).

Column C9 is the charge per SFE, which in the present case is $8.33/SFE. It is calculated
as the fraction (C8*) / (C7*) where the star indicates the values that are used are from the
bottom of the respective column.

Column CIQ' is the typical annual charge for each land use category. It is the amount that
would be paid by the owner of an average sized parcel in the given land use category. It is
calculated as the typical number of SFEs times the charge per SFE ($8.33), or (C6) x (C9*)
where the star indicates the value is from the bottom of the column.

Column ell is the total amount of revenue generated by a given land use category. It is
the product of the average annual charge and the number of parcels for the given land use
category. It is calculated as (CIO) x (C2). '

Column C12 is the percentage of the total revenue paid by the given land ,US~ category. It
is the total revenue per category divided by the grand total revenue for the entire county. It
is calculated as (Cll) / (C8*) where the star indicates the value is from the bottom of the
column.
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Table 4

Illustrative Worksheet for Estimating Revenues From e
Stormwater User Charges in Harford County, Maryland

C1 C2 C3 C4 1':5 C6 C7 C8 C9 C10 C11- C12

Average Typical Ntm:ler of
Nl.Ili:ler of Average Rate Sq. Ft. Number of SFEs per Revenue Dollars Typical

Land Use Parcels per Acrel Factor Impervious SFEs per Land Use Requirement Per ArnJal Total $ by X Paid by
Category Land Use Parcel (X Imp.) per Parcel Parcel Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.00 0 0.00 0 0.00 0 0.00
Comnercial 1,692 2.7 0.82 96,442 32.15 54,393 267.70 452,947 0.30
COllIn Res 5 4.0 0.68 118,483 39.49 197 328.88 1,644 0.00
Ex~t 727 122.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 a 0.00
School 0.50 0 0.00 a 0.00 a 0.00

Industrial 103 64.3 0.70 1,960,636 653.55 67,315 5,442.25 560,551 0.37
Apartments 188 2.7 0.64 75,272 25.09 4,717 208.94 39,280 0.03
Not Perc 9 0.8 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 35,461 0.33 na 3,000 1.00 35,461 8.33 295,293 0.20
> 1 Acre 10,073 3.34 na 4,500 1.50 15,110 12.49 125,821 0.08

Res Ag 695 11.2 na 4,500 1.50 1,043 12.49 8,681 0.01
Res COllIn 29 4.1 0.64 114,301 38.10 1,105 317.27 9,201 0.01
Condominhlll 1,680 0.05 0.64 1,394 0.46 781 3.87 6,500 0.00
Condo COllIn 22 0.05 0.68 1,333 0.44 10 3.70 81 0.00
Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non'standard

Cooperative a 0.0 0.64 a 0.00 0 0.00 a 0.00
Mobi llTrai le 0 0.0 0.64 a 0.00 0 0.00 0

~eGroup Quar 0 0.0 0.64 0 0.00 0 0.00 a
Motel a 0.0 0.82 a 0.00 a 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac a 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 • 1 Ac a 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 a 0.00
High Rise a 0.0 0.64 0 0.00 0 0.00 a 0.00
Other a 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 52,014 180,131 $1,500,000 1.00

Unimproved 14,070 4.2 0.00 0 0.00 0 0.00 0 0.00

-Grand Total 66,084 180,131 51,500,000 $8.33 $1,500,000 1.00

,.

4-11



4.2.3 Advantages and Disadvantages of Taxes and User Charges

Because property taxes and user charges are based on different measures (i.e.,. property
values and impervious land area, respectively), their respective burdens across land use
categories differ. The following illustration explores how much owners of average valued
parcels would pay under a property tax system versus how much they would pay for average
sized parcels under a user charge system. We applied both approaches under the
assumption that it was necessary to generate $ 1.5 Million in revenues.

Two alternate applications of the user charge system are explored. The first case, presented
in Table 5, excludes agricultural and unimproved land uses from the rate base. The second
case, presented in Table 6, includes these two land uses. The property tax approach remains
unchanged in both cases. The distribution of the total revenues among land use categories
is presented as a percentage for both the tax and user charge systems.

As indicated i~ Table 5, the distribution of payments under the two systems is significantly
different. Residential property owners generally would pay less under a charge system,
while nonresidential users generally would pay less under a tax system. For example, to
raise $1,500,000 in taxes, the owner of an average priced residential property valued at
$93,767 would have .to pay $22.61 annually, and the owner of an averaged priced industrial
property valued at $1,552,784 would have to pay about $374 annually.

Under a charge system, the owner of a residential property less than or equal to one acre in
size would pay only $8.33 annually, while the owner of an average sized industrial parcel of
64.3 acres would pay about $5,442 annually. In addition, under a charge system the
industrial sector would bear th~ bulk of the cost at 37% with the residential sector bearing
the next largest portion at 28%. whereas under a property tax system these proportions
would be 3% for the commercial sector and 73% for residential parcels. The largest
average annual user charge of $374 would be paid by property owners in the industrial
sector. while the largest average annual property tax payment would be $5,442, also paid by
owners in the industrial sector. This last comparison also represents the largest difference in
payments for the average case between the tax and user charge systems, and is more than a
fourteen fold difference.

The exclusion of agricultural and unimproved land use categories from the rate base for the
user charge system accounts in part for the large differences in payment between the two
systems in Table 5. This is because agricultural and unimproved land use categories are
represented in the tax system rate base. but are not present in the user charge system rate
base. Consequently, revenues from these two land use categories must be absorbed by the
remaining land use categories under the user charge system. This source of differences in
the distribution of charges between the two systems is eliminated in the second case
presented in Table 6.
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Table 5

Typical Annual Charges and Property Taxes
Necessary to Generate $1.5 Million

(Agricultural and Unimproved Parcels Excluded From Rate Base)

Average Average
User Property Percent Percent
Charge Tax of Total of Total

Land Use Category ($/year) ($jYear) Charges Taxes

Agriculture 0 36 0% 3%
Commercial 268 92 30% 10%
Comm. Res. 329 65 <1% <1%
Industrial 5,442 374 37% 3%
Apartments 209 226 3% 3%
Residential < 1 acre 8 23 20% 53%
Residential > 1 acre 12 29 8% 20%
Res Agriculture 12 27 <1% <1%
Res. Comm. 317 30 <1% <1%
Condominium 4 33 <1% 2%

Total Developed 100% 95%

Unimproved 0 5· 0% 5%

Grand Total 100% 100%

Notes: User charges are based on the illustration summarized in Table 4. The tax data was drawn from the example summarized above
in Table 3.

Table 6 suriunarizes the distribution of stormwater program revenues under the assumption
that agricultural and undeveloped lands are included in the rate base of a user charge
system (Note that columns 2 and 4 in Table 6 associated with the property tax system are
identical to those in Table 5). Based on the charge structure used to develop Table 6,
agricultural property owners would experience a eleven fold increase in payments in going
from the tax system to the charge system (Le., on average, $36 property tax, and $402 user
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charge)s. This result is a direct reflection of the tax system being property-value based, and
the user charge system being directly proportional to land area; agricultural property taxes
on large parcels (average, 76.5 aetes) of relatively inexpensive land are comparable to the
taxes paid on small, high-valued residential parcels (the average residential parcel size for
those below one acre is 0.33 acres). However, when the charge is proportionate to parcel
size, as it is in the case of user charges, the cost to agricultural property owners naturally
increases.

Table 6

Typical Annual Charges and Property Taxes
Necessary to Generate SI.5 Million

(Agricultural and Unimproved Parcels Included In Rate Base)

Average Average
User Property Percent Percent
Charge Tax of Total of Total

Land Use Category (SIYear) (SIYear) Charges Taxes

Agriculture 402 36 36% 3%
Commercial 116 92 13% 10%
Comm. Res. 143 65 <1% <1%
Industrial 2,367 374 16% 3%
Apartments 91 226 1% 3%
Residential < 1 acre 4 23 9% 53%
Residential > 1 acre , 29 4% 20%..;

Res Agriculture 5 27 <1% <1%
Res. Comm. 138 30 <1% <1%
Condominium 2 33 <1% 2%

Total Developed 79% 95%

Unimproved ,.,,., 5 21% 5%....
Grand Total 100% 100%

Notes: The user charge data was drawn from Worksheet B-5 in Appendix B. The tax data was drawn from the
e?'3D1ple summarized above in Table 3.

s A rate factor of 0.10 was used for agricultural and unimproved parcels. If it were desirable to
decrease tbe contribution from this land use category, tbe rate factor could be reduced (e.g., a factor
of 0.025 would result in an average annual chan~e of about $9 for agricultural parcels).
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Table 6 shows that with the inclusion of the agricultural and unimproved land use
categories, the differences between the user charge system and the tax based system are not ..
as disparate as in the fonner case in which these land use categories were excluded •
(Table 5). Nevertheless, it is cle.ar that differences exist between the tax based system and
user charge systems that raise a number of issues related to the fairness of the systems. In
addition, because the two systems are based on different measures, different administrative
costs are implied.

The advantages and disadvantages of property taxes and user charge financing systems can
be compared by many measures. Several typical areas for comparison are summarized
below:

• Ease and cost of administration;
• Elasticity of the revenue source;
• Deductibility;
• Stability of the revenue source;

Fairness of the revenue measure; and
Whether the system provides incentives for environmental controls.

Ease" and Cost of Administration

Continued reliance on property taxes to finance stormwater controls would not involve
changes from existing practice; therefore. a property tax financing system would be easier
and cheaper to administer than a user charge system. In addition, creation of a stonnwater e
user charge system could involve reorganization of various departments within the Comity
and new responsibilities for various departments. Significant expenses could be involved
with creation of a new billing system, particularly if the amount of impervious cover on each
nonresidential parcels were digitized from aerial photos to determine the appropriate bill.
The equivalent of four to six months of the first year's revenues could be required to pay for
creation of the user charge system. The County Council would have to pass an ordinance to
establish the utility and rate structures. "

Elasticity of Revenue Source

The elasticity of a revenue source refers to its ability to generate increased revenues without
changes in the rate structure. Property taxes generally are considered elastic because the
property owners pay more taxes and revenues to the County -- even without increases in the
tax rate -- because of appreciation of property values. If property values stagnate or decline,
then tax revenues also could decline.

User charges generally are not considered elastic. AlThough revenues from charges may
increase if additional properties are developed. charges to any specific property owner will
not inflate over time. Specific decisions by the County Council would be required to
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increase rates. While this may by desirable from the perspective of making the Council
accountable, opposition to the rate hikes could delay implementation of rate increases
necessary for funding essential activities.

Deductibility

Individuals may deduct the cost of property taxes from their income when computing income
taxes. Thus, to some degree, the cost of property taxes is offset. User charges such as water
and sewer bills generally are not considered deductible. In some cases (e.g, Baltimore
County's proposal) stormwater user charge bills appear as line items on property tax bills. If
the charges were included on the property tax bill, it is not clear whether they would be
considered deductible.

Stability of Revenue Source

Under a property tax system, stormwater control programs must compete with other
necessary government functions for limited revenues. 0 Historically, these programs have not
fared well in budget allocation processes because they have been given low priority. As a
result, stormwater controls have been poorly funded, particularly with respect to
maintenance activities (which can be deferred) and water quality programs (because people
did not recognize the need for them); Given that competition for limited revenues from
property taxes is expected to increase in the future, creation of a dedicated revenue source
through a user charge system is considered to be a more stable method of funding than
continued reliance on a property tax system. This is because all user charges would be

o placed into a restricted account that could be used only for stormwater programs.

Fairness of Revenue Measures

The fairness of a charge or tax can be evaluated from a variety of perspectives. One
perspective is that a tax or charge is fair if one pays in relation to the extent one uses or
benefits form the facilities or programs provided with the revenues from the tax. For
example, user fees are considered an equitable method of financing water utilities since it
seems fair to charge people for the amount of water they use. A related notion, commonly
called the polluter pays principle, is that people should pay to the extent they create a
pollution problem that the government must solve. This principle suggests that those who
cause water pollution should pay for water quality programs. A different perspective is that
a fair charge is one that is somehow related to one's ability to pay (e.g., a progressive
income tax).

It is thought that a user charge approach might be more fair than a property tax from all of
these perspectives. If owners of property that generate runoff are thought of as "users" of
the public drainage and stormwater management system, the user charge approach is clearly.
more fair than a property tax approach. This is because the size of the parcel and amount
of impervious area of a property, which are the bases of the user charge, are determining
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factors in the amount of runoff from a property; property value is not as directly related to
the amount of runoff from a parcel of land. From the polluter pays perspective, the user
charge approach also would be ~onsidered more equitable. That is, if new programs are e
required to control pollution from runoff, it seems fair that the people who generate the
runoff should pay. Finally, from the ability to pay perspective, charges may be more fair
than taxes. This is shown in Tables 8 and 9 above. Most residential users would pay less
under a charge system than they would under a property tax system, while nonresidential
property owners such as industrial and commercial would pay more under a charge system.
Although it depends on one's perspective, it can be argued that nonresidential property
owners (e.g., industrial) have a greater ability to pay than residential owners. Nonresidential
property owners, at least, can pass the costs along and the charge can be viewed as cost of
running a business in an environmentally sound manner. Overall, financing stormwater
controls with user charges is considered to be more fair than financing with propertY taxes.

Incentives for Environmental Controls

User charge systems are preferable to property tax systems because they provide incentives
for property owners to provide environmental controls. That is, if property owners know
that they will be charged according to the amount of impervious cover on their property,
they have an incentive to minimize cover, thereby reducing runoff. Property tax systems
provide no incentives because they are not based on factors related to runoff. One problem
with incentives for controls is that if numerous property owners (or a few large ones) reduce
the amount of runoff they generate, total revenues might be reduced. Most existing user
charge systems allow nonresidential property owners to earn credits against user charges by
controlling runoff on-site. Awarding credits is equivalent to reducing the rate base. If e
credits were granted for on-site controls. either total revenues would decrease, or the charge
per unit would have to be increased proportionately for all other property owners.

The development of a stormwater user charge system coupled with a credit system for on
site controls may provide incentives for implementation of best management practices
(construction of runoff control structures). For example, if agricultural parcels were in the
rate base credits could be extended to owners of agricultural property who implement Soil
Conservation District approved conservation plans. A credit system also would make the
rate structure more fair. That is, people in new developments who already are required by
State law to pay for on-site controls would not have to pay again. While some level of
credit is reasonable, it may be desirable not to completely eliminate payment. On-site
controls do not eliminate all stormwater discharges. Since downstream water quality is a
public good, one approach is to have all property owners pay something. One consistent
approach to determining a policy on the minimum payment-after-credit is to have that
payment structure equal the amount paid by owners of undeveloped property.

General conclusions about these "relative advantages f+) and disadvantages (-) of property
tax and user charge financing systems are presented in Table 8. For this discussion, we
assume that the user charge system is implemented through the creation of a utility.
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Table 8 . Advantages and Disadvantages of Taxes and User Charge Systems

Evaluation Criterion

Ease of Administration

Cost of Implementation

Elasticity of Revenues

Deductibility

Stability of Revenues
Fairness

User (Polluter) Pays

Ability to Pay

Incentives for Controls

User Charge

?.
+

+
+
+
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5.0 SUMMARY AND ADDITIONAL CONSIDERATIONS

The preceding sections have covered a wide range of issues associated with financing e
stormwater controls in Harford County. The report reviews the administrative organization
and responsibilities, estimates the revenues required to fund most stormwater control
programs, summarizes primary options for financing stormwater controls (property taxes and
user charges), and discusses the advantages and disadvantages of property taxes and user
charges.

Harford County currently spends about $1,158,876 a year on stormwater controls. Current
Accurate Expenditures for storm drain development and maintenance are not available, thus
the figure cited above is likely to under estimate the County's costs. Trends in development
activities and recent environmental legislation suggest that resource needs will increase in
the years to come.

For major expense items, (stormwater management facility operations and maintenance,
watershed planning, and retrofitting), property taxes and user charges are the most viable
options for increasing revenues. Each has advantages and disadvantages. The distribution
of fees paid by property owners depends on the type of financing system that is used.
Residential property owners typically would pay less under a user charge system than a tax
system, while many nonresidential property owners (e.g., industrial and commercial) would
pay more under a charge system. The advantages of a property tax includes elasticity of
revenues. federal tax deductibility, ease of administration, and lower cost of implementation.

User charges appear to be advantageous for a number or reasons including increased ..
stability of revenues, fairness, and providing incentives for controls that benefit the •
environment. If a user charge system were implemented. the County Council would have to
make a number of significant, complex policy decisions. These would include deciding
which land use categories of parcels to include in the rate base6

•

This study is only an initial step in the process of identifying the level of financial resources
that will be needed to meet future stormwater control demands. While current financial
resource needs are modest enough to be met by fees and State grants, this report considers
the viability and desirability of pursuing the use of property taxes or a user charge system in
anticipation of growing resource needs.

6 As a supplement to this report, MDE has appended several findings of the Baltimore County Stormwater
Management Committee. which has recently recommended the formation of a stormwater user charge
system (See Appendices C and D). These slJPplements may help provide insights about issues that are
far off on the time horizon from the perspective of Harford County decision makers.
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GEOGRAPHY' HARFnRD COUNTY-SUMMARY REDISTRIBUTED TAPE DATE APR 90

IMPROVED UNIMPROVED TOTAL

--------------------------------------------- --------------------------------------------- ------------------
NO. OF NO. OF 110. OF 110. OF
PARCELS PARCELS PARCElS PARCElS
ACRES AVERAGE ACRES TOTAL ACRES AVERAGE ACRES TOTAL

LAND USE SPEC. ACRES ACRES NOT SPEC ACRES SPEC. ACRES ACRES NOT SPEC ACRES PARCELS ACRES

------------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------

AGRICULTURAL 1330 101757 76.5 0 101757 416 22306 53.6 0 22306 1746 124063

COMMERCIAL 1692 4602 2.7 0 4602 623 3165 5.1 0 3165 2315 7767

COMt1 RES 5 20 4.0 0 20 1 17 17.0 0 17 6 37

EXEMPT '727 88713 122.0 0 88713 571 6718 11 .8 0 6718 1298 95431

ItIDUSTRIAL 103 6618 64.3 0 6618 103 1031 10.0 0 1031 206 7649

APARTMENTS 188 515 2.7 0 515 1 1 1. 0 . 0 1 189 516

NOT PERC 9 7 .8 0 7 550 600 1.1 0 600 559 607 .~

'0

RESIDENTIAL 45534 45770 1.0 0 45770 11287 22076 2.0 0 22076 56821 67846 '@

:r RES AGR 695 7757 11.2 0 7757 374 3450 9.2 0 3450 1069 11.207 a
t·

I-' ~

RES COMM 29 120 4.1 0 120 0 0 .0 0 0 29 120 :t-

COl/DOMINIUM 1680 83 .0 0 83 144 8 .1 0 8 1824 91

CONDO COMM 22 1 .0 0 1 0 0 .0 0 0 22 1

MARS~LAND 0 0 .0 0 0 0 0 .0 0 0 0 0

---- ------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
DISTRICT TOTAL 52014 255963 0 255963 14070 59372 0 59372 66084 315335
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GEOGRAPHY, HARFORD COUHTY~SUMMARY REDISTRIBUTED
LAND USE CODE, RESIDENTIAL

IMPROVED PARCELS(ACRES SPECIFIED) ACREAGE

TAPE DATE APR 90

PERCENT OF CUMULATIVE CUMULATIVE
NUMBER OF TOTAL NUMBER OF X OF TOTAL
PARCELS PARCELS PARCELS PARCELS

38.49 17524 38.49
20.75 26971 59.23
18.65 35461 77.88
6.81 38560 84.68
3.52 40162 88.20

.4.85 42371 93.05
3.82 44112 96.88
2.08 45058 98.95

.67 45363 99.62

.16 45438 99.79

.12 45491 - 99.91

.04 45511 99.95

.02 45518 99.96

.01 45524 99.98

.00 45526 99.98

.01 45530 99.99

.01 45533 100.00

.00 45534 100.00

.00 45534 100.00

.00 45534 100.00

.00 45534 100.00

.00 45534 100.00

.00 45534 100.00
PARCELS (ACRES SPECIFIED)

PERCENT OF CUMULATIVE CUMULATIVE
NUMBER OF TOTAL HUMBER OF X OF TOTAL
ACRES ACRES ACRES ACRES
---------- ----------

:t>

:v
~at<.

rg
.....
!j'
ca.12

.19

.27

.32

.37

.51

.72

.99
1.17
1. 25
1. 38
1. 44
1. 51
1.60
1. 65
1. 72
1. 81
1. 85
1. 96
L96
1. 96
1. 96
1. 96

.13

.21

.33

.41

.46

.56

.69

.82

.89

.92

.95

.96

.97

.97

.98

.. 99
1. 00
1. 01
1. 01
1. 01
1. 01
1. 01
1. 01

CUMULATIV
AVERAGE
ACREAGE

.12

.35

.72
1. 22
1. 78
2.44
3.93
6.89

11.89
17.37
23.86
34.54
44.54
59.67
83.19

115.82
172.60
273.20
384.10

.00

.00

.00

.00

.13

.37

.72
1. 21
1. 79
2.43
3.82
6.81

11.57
17.12
23.79
33.79
45.29'
59.47
83.15

131.67
163.53
209.20

.00

.00

.00

.00

.00

AVERAGE
ACREAGE

2.84
6.18

10.06
12.85
15.15
22.39
33.81
48.66
58.84
63.25
69.84
73.13
76.96
81.83
84.47
87.61
92.31
94.78

100.00
100.00
100.00
100.00
100.00

4.94
12.56
25.94
34.16
40.41
52.13
66.65
80.74
88.45
91.25
94.01
95.48
96.18
96.96
97.32
98.47
99.54

100.00
100.00
100.00
100.00
100.00
100.00

628
1364
2221
2836
3344
49{,4
7465

10743
12990
13963
15418
16144
16990
18064
18646
193{ll
20377
2092 3
22076
22076
22076
22076
22076

2260
5750

11871
15635
18496
23860
30507
36953
40483
41767
43028
43704
44021
44378
44544
45071
45561
45771
45771
45771
45771
45771
45771

ACREAGE

2.84
3.33
3.89
2.78
2.30
7.25

11. 42
14.,85
10.18

4.41
6.59
3.29
3.83
4.87
2.64
3.15
4.69
2. {f8
5.22

.00

.00

.00

.00

4.94
7.63

13.37
8.22
6.25

11.72
14.52
14.08
7.71
2.80
2.75
1. 48

.69

.78

.36
1. 15
1. 07

. {f6

.00

.00

.00

.00

.00

628
736
858
614
508

1600
2521
3278
2247

973
1455

725
846

1074
582
695

11136
546

1152
o
o
o
o

2260
3491
6121
3763
2861
5365
6646
6446
3530
1284
1261

676
317
357
166
527
491
209

o
o
o
o
o

44.79
63.31
73.87
78.32
80.85
86.66
92.35
96.56

- 98.24
98.73
99.27
99.46
99.63
99.79
99.85
99.90
99. ?6
99.97

100.00
100.00
100.00
100.00
100.00

5056
7146
8338
8840
9125
9781

10423
10899
11088
11144
11205
11226
11245
11263
11270
11276
11282
11284
11287
11287
11287
11287
11287

44.79
18.52
10.56

4.45
2.53
5.81
5.69
4.22
1.67

.50

.54

.19

.17

.16

.06

.05

.05

.02

.03

.00

.00

.00

.00

5056
2090

- 1192
502
285
656
642
476
189

56
61
21
19
18

7
6
6

-2
3
o
o
o
o

17524
9447
8490
3099
1602
2209
1741

946
305
- 75

53
20

7
6
2
4
3
1
o
o
o
o
o

UNIMPROVED

o - .25
>.25 - .5
>.5 - 1.0
>1.0 - 1.5
>1.5 - 2.0
>2;0 - 3.0
>3.0 - 5.0
>5.0 - 10.0
>10.0 - 15.0
>15.0 - 20.0
>20.0 - 30.0
>30.0 - 40.0
>40.0 - 50.0
>50.0 - 75.0
>75.0 - 100.0
>100.0 - 150.0
>150.-0 - 200.0
>200.0 - 300.0
>300.0 - 500.0
>500.0 - 750.0
>750.0 - 1000.0
>1000.0 - '10,000
>10,000

ACREAGE
INTERVALS

o - .25
>.25 - .5
>.5 - 1.0
>1.0 - 1.5
>1.5 - 2.0
>2.0 - 3.0
>3.0 - 5.0
>5.0 - 10.0
>10.0 - 15.0
>15.0 - 20.0
>20.0 - 30.0
>~O.O - 40.0
>40.0 - 50.0
>50.0 - 75.0
>75.0 - 100.0
>100.0 - 150.0
>150.0 - 200.0
>200.0 - 300.0

~ >300.0 - 500.0
t'-J >500.0 - 750.0

>750.0 - 1000.0
>1000.0 - 10,000
>10,000

NO. OF IMP. PARCELS, ACREAGE SPECIFIED
NO. OF IMP. PARCELS, ACREAGE NOT SPEC.
TOTAL

455Y, (100.0)
o ( .0)

45534

NO. OF UNIMPROVED PARCELS. ACREAGE SPECIFIED
NO. OF UIIIMPROVED PA~CELS. ACREAGE HOT SPEC.
TOTAL

11287 (100.0)
o ( .0)

11287



Appendix B

Six Alternative Algorithms for Deducing Stormwater User Charges

Six alternative approaches for estimating revenues generated by a user charge approach are
brietly described below. These charge structure algorithms are primarily intended-to
demonstrate the flexibility of the user charge approach and are not intended to be
exhaustive. It should also be noted that these algorithms, while similar to algorithms used
to implement an actual user charge system, are solely intended for use in estimating
potential revenues.

Summary Descriptions of Six Alternative User Char2e Approaches

The six different approaches are identified by simple names and numbers. The six
approaches summarized below are: FBced SFE (3,000), Fixed SFE (4,000), Quantile,
Detailed, Simplified, Grouped RF (Rate Factors).

Note that for each approach the rate base can be changed (Le., assessing or not assessing
charges for a particular land use category). This represents another layer of options that
could be explored. For our purposes, all six of the approaches were investigated both
including and excluding the agricultural and unimproved land use categories.

Approach 1 "Fixed SFE (3.000)": The name of this approach is drawn from the fact that
the residential SFEs were fixed by professional judgment to 3,000 square feet for residential
parcels less than one acre in areal. .

The residential category is diVided into two groups: parcels < 1 acre, and parcels > 1 acre.
The following average estimated impervious areas are assumed for each residential category:

3,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
4,500 sq. ft. impervious for parcels > 1 acre (1.5 SFE)

Approximately six different rate factors are used for the different land use categories. This
represents a degree of specificity of the rate factors that is mid-ranged with respect to the
other approaches. -

This value is based on typical values found in the technical literature. In Approach 2 this value
is fIxed at 4.000 sq. [1...
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Approach 2 "Fixed SFE (4.000)": Like Approach 1, the residential category is divided into
two groups: parcels < 1 acre, arid parcels ). 1 acre. The following average estimated
impervious areas are assumed for each residential category:

4,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
6,000 sq. ft. impervious for parcels > 1 acre (1.5 SFE)

Approximately six different rate factors are being used for different land use categories.
This represents a degree of specificity of the rate factors is mid-ranged with respect to the
other approaches.

From the standpoint of not over estimating the potential revenues, this approach is more
conservative than Approach 1. At first glance, it may seem counter intuitive that using a
higher impervious area for residential parcels would produce a lower revenue estimate. To
see how this works, consider the following example in which a comparison is made between
SFEs defined to be 4.000 sq.ft./SFE versus 3.000 sq.ft./SFE.

A commercial parcel of 12.000 sq.ft. of impervious area under the Fixed SFE (4,000)
approach pays $20/SFE or (12,000/4,000) x 520/ sq.ft. = $60. Under the Fixed SFE (3,000)
approach. the same commercial parcel is assessed (12,000/3,000) x $20/ sq.ft. = $80. In
both approaches. the same amount of revenue is generated by the residential parcels
because their rates are fixed by definition at S20 and $30 per parcel for the two residential
subcategories. Consequently, the residential land use category does not contribute to
differences in the projected revenue.

Approach 3 "Quantile": Again, the residential category is divided into two groups: Res. <
1 acre, and Res. > 1acre. Rate factors are .used to determine SFEs for the residential land
use category rather than fhing the charge as in Approaches 1 and 2.

This approach corrects for sharp differences in user charges between smaller and larger
parcels that arise when the residential land use category is broken into two categories and
mean acreage values are used to represent typical parcel size. An alternative to the use of
mean acreage values. which are often skewed by infrequent extreme values, is to use the
median (50th percentile) parcel size for parcels less than one acre and the 90th percentile
size as the typical value for parcels greater than one acre'".

The level of specificity of rate factors is slightly increased above that of Approaches 1 and
2 with approximately eight different rate factors being used for different land use categories.

It is the parcel size below which 90 percent of the parcels are smaller, or stated the another way, is the
parcel size for which only 10 percent of the parcels are larger.
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Approach 4 "Detailed": For this approach, the residential category is divided into about 20
acreage intervals according to the data available_ (See Appendix A above). In addition to e
the high level of specificity of the residential category, the rate factors are highly detailed
since a different rate factor is assigned to each of the 20 residential acreage categories. The
SFEs for residential parcels are all computed using rate factors as opposed to being fixed.

This approach represents the most detailed revenue estimation approach of the study,
although it is quite simplified in comparison to actual implementation methods.

Approach 5 "Simplified": This approach was motivated by a key aspect of the approach
used in Austin, Texas, which classifies each land use category into one of three rate factor
groups 0.10, 0.40, or 0.80.

This approach uses rate factors to determine the SFE for the residential parcels < 1 acre,
but fixes the SFE for parcels > 1 acre at 1.5 SFEs. Consequently, the value of the unit SFE
can rise and fall for different estimates between counties, while the SFE for parcels > 1
acre follows that rise and fall. This combined use of rate factors to compute the unit SFE
and fixed SFEs for the parcels > 1 acre is referred to a hybrid treatment of residential
SFEs.

This approach derives its name from the fact that it is characterized by having two simplified
features: the collapsed rate factors and only two residential categories.

Approach 6 "Grouped RF": This approach is based loosely on the Ft. Collins, Texas
approach, which attempts to minimize admimstrative burdens and contested charges by
aggregating users into relatively broad rate factor categories.

Like the Detailed Approach, the level of specificity of the residential category is highly
detailed, and the SFEs for residential parcels are all computed using rate factors. Unlike
the Detailed Approach, however, the level of specificity of the rate factors is simplified by
grouping (hence the name Grouped RF).

The SFE was calculated as (0.60) x (mean acreage) using the smallest residential acreage
interval (0 - 0.25 acres), where 0.60 is the rate factor. '
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Summary Results of Revenue Estimates Based on the Six Approaches

Table B-1 and Table B-2 present the results of the six revenue estimation approaches under
two scenarios. Table B-1 excludes agricultural and unimproved land uses and Table B-2
includes these two land uses. Note that the second case (Table B-2) is directly comparable
to the property tax approach, which also levies costs on the agricultural and unimproved
lands.

The six revenue estimates were all developed under the assumption that residential parcels
less than or equal to 1 acre in size would be charged $20 a year. This assumption contrasts
with an approach where by a single revenue target (e.g., $1.5 Million) is specified for all six
approaches. and annual residential fees are allowed to vary to meet the target. Recall that
for the Detailed Approach the Grouped RF Approach residential parcels are divided into
numerous subcategories. For residential parcels less than one acre are grouped into one
of three categories: those below 0.25 acre, those greater than 0.25 acre and less than 0.5
acre, and those greater than 0.5 acre and less than 1.0 acre. Consequently, the dollar
amount in the column for "Residential, < 1 acre" (Tables B-1 and B-2) is the weighted
averages of the charges associated with these three categories (weighted by number of
parcels)..

Table B-1

Revenues and Payment Distributions
for Six Alternative Stormwater User Charge Structures

(Agricultural and Unimproved Land Uses Excluded)

Percentage Paid by category
(Cost per Average Parcel Size)

Residential
RevenJeS < 1 acre > 1 acre Ca.ercial Incb;trial All Others

Fixed SFE 3,000 $1,968,080 22% 17"1. 46% 12% 3%
($20) ($30) ($667) ($2,114)

Fixed SFE 4,000 $1,676,600 26% 20% 40% 10% 4%
($20) ($30) ($500) ($1,586)

Quantile $1,792,120 25% 38% 23% 6% 8%
($20) ($60) ($310) ($983)

Detailed $2,132,460 24% 28% 30% 8% 10%
($24) ($51) ($471 ) ($1,493)

SiqJlified $1,316,240 33% 26% 24% 7% 10%
($20) ($30) ($237> ($882)

Gr~ RF $2,448,080 18% 25% 28% 6% 0 23%
($20) ($53) ($489) ($1,387>
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Table B-2

Revenues and Payment Distributions e
for Six Alternative Stormwater User Charge Structures
(Agricultural and Unimproved Land Uses InciudedJ

)

Percentage Paid by category
(Cost per Average Parcel Size)

Residential
RevenJeS <1 acre >1 acre C~rc. (rUst:. Agri. l)'IillP· Others

Fixed SFE 3,000 $8,281,560 9% 4% 13% 16% 36% 21% 1%
($20) ($30) (S643) ($13,071) ($2,222) ($123)

Fixed SFE 4,000 $6,469,240 11% 5% 13% 16% 34% 20% 1%
($20) ($30) ($482) ($9,803) ($1,666) ($92)

Quantile $8,466,800 8% 9% 12% 15% 32% 19% 5%
($20) ($79) ($598) ($12,165) ($2,068) ($114)

Detai led $7,544,660 12% 9% 12% 15% 32% 19% 1%
($24) ($53) ($524) ($10,653) ($1,811) ($100)

Si~l ified $4,958,340 14% 6% 11% 16% 31% 18% 4%
($20) ($30) ($323) ($7,682) ($1,142) ($63)

Gr~ RF $8,094,480 9% 8% 12% 13% 32% 19% 7%
($21) ($53) ($554) ($9,892) ($1,962) ($108)

Table B-1 and Table B-2 were developed using two sets· of worksheets provided at the end
of this appendix (Worksheet Set B-1 excludes agricultural and unimproved land uses from _
the rate base, and Worksheet Set B-2 includes these two land uses in the rate base). •

In addition, worksheets for the Fixed SFE (3,000) Approach are provided for three cases in
which $1.5M is set as the revenue target. The first case, Worksheet B-3. excludes. . ~

agricultural and unimproved parcels from the rate base. The second case. Worksheet B-4
brings agriculture into the rate base, but excludes unimproved parcels. The third case,
Worksheet B-5, includes both agriculture and unimproved parcels in the rate base.

Finally, two work sheets using the property tax approach are provided. The first case,
Worksheet B-6, is designed to meet a $1.5M revenue target, and is directly comparable to
the user charge approach presented in Worksheet B-5 noted above. -The second property
tax case. Worksheet B-7, was developed by fixing the residential rate at $20 per year. This
allows comparison with the user charge work sheets that fix residential charges at 20$ per
year. It should be remembered when making comparisons that the property tax approaches
include both agricultural and unimproved parcels in the rate base, where as some of the
cases based on user charge approaches do not include both of these land use categories.

A relatively small rate factor of 0.10 was used for agricultural and unimproved land uses as compared
with 0.80 - 0.82 for commercial. and 0.60 ·0.70 for industrial.
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An Illustrative Sensitivity Analysis: Removal of Elkton Parcels From Rate Base

The City of Elkton (Cecil County) has an independent stormwater control system, and thus
Elkton is not likely to participate in a county-wide utility. The impact of removing Elkton
from the rate base was assessed by reevaluating four of the six utility charge approaches.
This entailed subtracting the appropriate number of parcels for each land use category
based on information in property tax assessment tables, and adjusting the average parcel
size. In general, the average parcel size of the remaining parcels increased slightly. This
seems consistent with the general tendency for lot sizes to be smaller within city limits.

The analysis was based on the assumption that residential parcels less than one acre in size
would be assessed a fixed annual charge of $20. This results in each of the alternative
approaches generating different revenue totals rather than being fixed to meet a $1.5
Million revenue target. Depending on the charge approach, the percentage decrease in
revenues resulting from the removal of Elkton from the rate base ranged from 3.9% to
5.4%. Since the different charge structures generated varying total revenues prior to the
removal of Elkton parcels, the decrease in the dollar amounts are not directly comparable.
Table B-3 presents the analysis results.

Table B-3

Sensitivity Analysis: Removal of Elkton Parcels From User Charge Rate Base

Charge Revenues Generated Revenues Generated Revenue Percent
Approach (Elkton Included) (Elkton Excluded) Decrease Decrease

Fixed SFE 3000 $2,268.600 $2.180,600 $88,000 3.9%

Fixed SFE 4000 $1,823.560 $1.745,340 $78,220 4.3%

Quantile $4,009,720 $3,821,040 $188,680 4.7%

Simplified $1,333,940 $1,262,520 $71,420 5.4%
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Worksheet Set B-1 (page 2 ot' 6)

e FIXED SFE (4,000) Stormwater Utility Charge System for Harford County, MD

(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by % Paid by

Land Use Parcel s Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agricul ture 1,330 76.5 0.00 0 0.00 a 0.00 a 0.00

Conmercial 1,692 2.7 0.82 96,442 24.11 40,795 482.21 815,900 0.28

Conm Res 5 4.0 0.68 118,483 29.62 148 592.42 2,962 0.00

Exempt 727 122.0 0.00 a 0.00 a 0.00 a 0.00
Park 0-.11 a 0.00 a 0.00 a 0.00
Playground 0.17 a 0.00 a 0.00 a 0.00
School 0.50 a 0.00 a 0.00 0 0.00

Industrial 103 64.3 0.70 1,960,636 490.16 50,486 9,803.20 1,009,730 0.34
Apartments 188 2.7 0.64 75,272 18.82 3,538 376.36 70,756 0.02

Not Perc 9 0.8 0.00 0 0.00 0 0.00 a 0.00

Residential
< 1 Acre' 35,461 . 0.33 na 4,000 1.00 35,461 20.00 709,222 0.24

> 1 Acre 10,073 3.34 na 6,000 1.50 15,110 30.00 302,191 0.10
Res Ag 695 .11.2 na 6,000 1.50 1,043 30.00 20,850 0.01 -
Res Conm 29 4.1 0.64 114,301 28.58 829 571.51 16,574 0.01

Condominium 1,680 0.05 0.64 1,394 0.35 585 6.97 11,709 0.00

Condo Conm 22 0.05 0.68 1,333 0.33 7 6.66 147 0.00

:~arsh land 0 0.0 0.00 0 0.00 0 0.00 0 0.00

e Non'standard

'.

Cooperative a 0.0 0.64 0 0.00 0 0.00 0 0.00
~obi lllrai le 0 0.0 0.64 a 0.00 a 0.00 0 0.00
Group Quar 0 0.0 0.64 a 0.00 0 0.00 0 0.00
,'~otel 0 0.0 0.82 a 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 a 0.00 0 0.00 0 0.00
Detached S-F

a - .5 Ac 0 0.0 0.40 a Cl. 00 0 0.00 a 0.0'0

> .5 .. 1 Ac 0 0.0 0.23 a 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 a 0.00 0 0.00 a 0.00

Garden Apt. 0 0.0 0.40 0 0,00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 52,014 148,002 $2,960,040 1. 00

Unimproveo 14,070 4.2 0.00 0 0.00 0 0.00 0 0.00

Grand Total 66,084 148,002 $2,960,040 $20.00 $2,960,040 1.00
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\'1orKsheet ~et B-1 (page 3 of 6i

DETAILED Stormwater Utility Charge System. for Harford County, MD e
(DRAFT - 1990)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by- % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.00 0 0.00 0 0.00 0 0.00

COlTJnercial 1,692 2.7 0.82 96,442 26.20 44,332 524.02 886,646 0.24

COITJn Res 5 4.0 0.68 118,483 32.19 161 643.79 3,219 0.00

Exempt 727 . 122.0 0.00 a 0.00 0 0.00 a 0.00

Industrial 103 64.3 0.70 1,960,636 532.66 54,864 10,653.23 1,097,283 0.29

Apartments 188 2.7 0.64 75,272 20.45 3,845 408.99 76,891 0.02

Not Perc 9 0.8 0.00 a 0.00 0 0.00 0 0.00

Residential
a - .25 17,524 0.13 0.650 3,681 1.00 17,524 20.00 350,479 0.09

>.25 - .5 9,447 0.37 0.250 4,029 1.09 10,341 21.89 206,827 0.06

>.5 - 1 8,490 0.72 0.200 6,273 1. 70 14,468 34.08 289,363 0.08

;> 1 - 1.5 3,099 1.21 0.160 8,433 2.29 7,100 45.82 142,004 0.04

> 1.5 . 2 1,602 1. 79 0.130 10,136 2.75 4,412 55.08 88,233 0.02

> 2 - 3 2,209 2.43 0.100 10,585 2.88 6,353 57.51 127,050 0.03

> 3 - 5 1,741 3.82 0.080 13,312 3.62 6,296 72.33 125,929 0.03

> 5 - 10 946 6.81 0.055 16,315 4.43 4,193 88.65 83,864 0.02

> 10 - 15 305 11.57 0.030 15,120 4.11 1,253 82.15 25,057 C.Ol

> 15 - 20 75 17.12 0.020 14,915 4.05 304 81.04 6,078 0.00

> 20 - 30 53 23.79 0.013 13,472 3.66 194 73.20 3,880 o.OOe
> 30·· 40 20 33.79 0.010 14,719 4.00 80 79.98 1,600 0.00

> 40 50 7 45.29 0.006 11,837 3.22 23 64.32 450 0.00

> 50 - 75 6 59.47 0.005 12,953 3.52 21 70.38 422 0.00

> 75 - 100 2 83.15 0.004 14,488 3.94 8 78.72 157 0.00

> 100 150 4 131.67 0.003 17,207 ~.67 19 93.49 374 0.00

> 150 - 200 3 163.53 0.002 11,471 3.12 9 62.33 187 0.00

> 200 - 300 1 209.20 0.001 7,123 1.94 2 38.71 39 0.00

Res Ag 695 11.2 0.10 48,787 13.25 9,212 265.09 184,236 :L05

~es COITJn 29 4.1 0.64 114,301 31.05 901 621.06 18;011 0.00

Condominium 1,680 0.05 0.64 1,394 0.38 636 7.57 12,724 0.00

Con~o COITJn 22 0.05 0.68 1,333 0.36 3 7.24 159 0.00

Marshland 0 0.0 0.00 0 0.00 0.00 0 0.00

Cooperative 0 0.0 0.64 0 0.00 0.00 0 0.00

Mobil/Traile 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 .0 0.00 a 0.00

Total (Dev.) 52,014 186,558 $3; 731,160 1.00

Unimproved 14,070 4.2 0.00 0 0.00 0 0.00 a 0.00

Grand Total 66,084 186,558 $3,731,160 $20.00 $3,731,160 1.00e
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Workshee i.. Se-c B-1 (page '* of 6)
•

e SIMPLIFIED Stormwater Utility Charge System for Harford County, MD
(DRAFT - 1990)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acrel Factor Impervious Number Land Use Requirement Dollarsl Annual Total $ by % Paid by

Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge. Category Category

Agriculture 1,330 76.5 0.00 0 0.00 a 0.00 a 0.00
Corrrnercial 1,692 2.7 0.80 94,090 16.13 27,290 322.58 545,805 0.21
Corrrn Res 5 4.0 0.80 139,392 23.89 119 477.90 2,389 0.00
Exempt 727 122.0 0.00 a 0.00 0 0.00 a 0.00

Park 0.11 a 0.00 0 0.00 a 0.00
Playground 0.17 a 0.00 a 0.00 a 0.00
School 0.50 a 0.00 a 0.00 a 0.00

Industrial 103 64.3 0.80 2,240,726 384.11 39,563 7,682.18 791,265 0.31
Apartments 188 . 2.7 0.80 94,090 16.13 3,032 322.58 60,645 0.02
Not Perc 9 0.8 0.00 a 0.00 0 0.00 0 0.00
Residential

< 1 Acre 35,461 0.33 0.40 5,834 1.00 35,461 20.00 709,218 0.28
> 1 Acre 10,073 3.34 na 8,750 1.50 15,110 30.00 302,189 0.12

Res Ag 695 11.2 0.10 48,787 8.36 5,812 167.26 116,248 0.05,
29Res Corrrn 4.1 0.80 142,877 24.49 710 489.84 14,205 0.01

Condominium 1,680 0.05 0.80 1,742 0.30 502 5.97 10,036 0.00
Condo Corrrn 22 0.05 0.80 1,568 0.27 6 5.38 118 0.00
Marsnland 0 0.0 0.00 0 0.00 a 0.00 0 0.00

e ~on:standard
Cooperative 0 0.0 0.80 0 0.00 0 0.00 0 0.00
~~obi lITrai le 0 0.0 0.80 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.80 0 0.00 0 0.00 0 0.00
;'1otel 0 0.0 0.80 0 0.00 0 0.00 a 0.00
"orest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.40 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 . 0.80 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.80 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Total (Dev. ) 52,014 127,606 $2,552,120 1. 00

Unimproved 14,070 4.2 0.00 0 0.00 0 0.00 0 0.00

Grand Total 66,084 127,606 $2,552,120 $20.00 $2,552,120 1.00
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WurksheE:t St:t B-1 (pagE: 5 oJ: 6)

QUANTILE Stormwater Utility Charge System for Harford County, MD e(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical
NUli:ler of Acre/ Factor I~rvious NUli:ler Land Use Requirement Dollars/ AlYIU8l Total S by-X Paid by

Land Use Parcels Parcel (I~) per Parcel of SFEs Category (S) SFE Charge . Category Category

Agriculture 1,330 76.5 0.00 0 0.00 0 0.00 0 0.00
Comnercial 1,692 2.7 0.82 96,442 29.92 50,623 598.38 1,012,455 0.25
Conm Res 5 4.0 0.68 118,483 36.76 184 735.13 3,676 0.00

Ex~t 727 122.0 0.00 0 0.00 0 0.00 0 0.00
Parle 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0,00 0 0.00

Industrial 103 64.3 0.70 1,960,636 608.24 62,649. 12,164.85 1,252,979 0.30
Apartments 188 2.7 0.64 75,272 23.35 4,390 467.03 87,801 0.02
Not Perc 9 0.8 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 35,461 0.37 0.20 3,223 1.00 35,461 20.00 709,219 0.17
> 1 Acre 10,073 2.45 0.12 12,807 3.97 40,020 79.46 800,394 0.19

Res Ag 695 11.2 0.10 48,787 15.14 10,519 302.70 210,378 0.05
Res Conm 29 4.1 0.64 114,301 35.46 1,028 709.19 20,566 0.01
Condominil.lll 1,680 0.05 0.64 1,394 0.43 726 8.65 14,530 0.00
Condo COllIn 22 0.05 0.68 1,333 0.41 9 8.27 182 0.00
Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard e
Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobil/Traile 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 . 0 0.00 0 0.00
Motel a 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 a 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac a 0.0 0.40 a 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 a 0.00 a 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt; 0 0.0 0.40 a 0.00 0 0.00 0 0.00
High Rise a 0.0 0.64 0 0.00 a 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 a 0.00 0 0.00

Total (Dev.) 52,014 205,609 14,112,180 1.00

Uni~roved 14,070 4.2 0.00 a 0.00 a 0.00 0 0.00

Grand Total 66,084 205,609 $4.....! 112, 180 S20.00 14,112,180 1.00
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WorkSl1eet Set B-1 (page 0 of 6)
J

e GROUPED RF Stormwater Utility Charge System for Harford County, MD

(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollarsl Annual . Total $ by % Paid by

Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.00 0 0.00 0 0.00 a 0.00

Corrmercial 1,692 2.7 0.80 94,090 27.69 46,855 553.85 937,109 0.24

Corrm Res 5 4.0 0.60 104,544 30.77 154 615.39 3,077 0.00

Exempt 727 122.0 0.00 0 0.00 0 0.00 a 0.00

Industrial 103 64.3 0.60 1,680,545 494.62 50,945 9,892.32 1,018,909 0.26

Apartments 188 2.7 0.60 70,567 20.77 3,905 415:39 78,092 0.02

Not Perc 9 0.8 0.00 a 0.00 0 0.00 0 0.00

Residential

a - .25 17,524 0.13 0.600 3,398 1.00 17,524 20.00 350,480 0.09

>.25 . .5 9,447 0.37 0.250 3,247 0.96 9,028 19.11 180,563 0.05

>.5 . 1 8,490 0.72 0.250 4,162 1.22 10,399 24.50 207,987 0.05

> 1 - 1.5 3,099 1.21 0.250 5,442 1.60 4,964 32.04 99,281 0.03

> 1.5 . 2 1,602 1. 79 0.250 6,958 2.05 3,281 40.96 65,617 0.02

> 2 3 2,209 2.43 0.250 8,631 2.54 5;611 50.81 112,230 0.03

> 3 - 5 1,741 3.82 0.250 12,264 3.61 6,284 72.19 125,683 0.03

> 5 . 10 946 6.81 0.250 20,079 5.91 5,590 118.19 111,808 0.03

> 10 15 305 11.57 0.250 32,519 9.57 2,919 191.42 58,383 S.Ol

> 15 - 20 75 17.12 0.250 47,025 13.84 1,038 276.81 20,760 0.01e> 20 - 30 53 23.79 0.250 64,458 18.97 1,005 379.42 20,109 .) .01

> 30 ~o 20 33.79 0.250 90,594 26.66 533 533.27 10,665 0.00

> i.0 - 50 7 45.29 0.250 120,650 35.51 249 710.19 4,971 0.00

> 50 75 6 59.47 0.250 157,711 46.42 279 928.35 5,570 0.00

> 75 - 100 2 83.15 0.250 219,601 64.63 129 1,292.65 2,585 0.00

> 100 - 150 4 131.67 0.250 346,413 101.96 408 2,039.12 8,156 0.00

> 150 - 200 3 163.53 0.250 429,682 126.46 379 2,529.27 7,588 0.00

> 200 - 300 1 209.20 0.250 549,045 161.59 162 3,231.89 3,232 0.00

Res Ag 695 11.2 0.25 121,968 35.90 24,949 717.95 498,975 0.13

Res Corrm 29 4.1 0.60 107,158 31.54 915 630.77 18,292 0.00

Condominium 1,680 0.05 0.60 1,307 0.38 646 7.69 12,923 0.00

Condo Corrm 22 0.05 0.60 1,176 0.35 8 6.92 152 0.00

Marshland 0 0.0 0.00 0 0.00 a 0.00 0 0.00

Cooperative 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Mobil/Traile 0 0.0 0.60 0 0.00 0 0.00 a 0.00

Group Quar 0 0.0 0.60 -0 0.00 a 0.00 0 0.00

Motel 0 0.0 0.80 a 0.00 0 0.00 a 0.00

Forest Cons a 0.0 0.00 a 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 a 0.00 0 0.00

High Rise 0 0.0 0.60 a 0.00 0 0.00 0 0.00

Other 0 0.0 0.40 0 0.00 0 0.00 0 0.00

Total (Dev. ) 52,014 198,160 $3,963,200 '-00

eunimprovea 14,070 4.2 0.00 0 0.00 0 0.00 0 0.00

Grana Total 66,084 198,160 $3,963,200 $20.00 $3,963,200 '- 00
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~~rksheet Set B-2 (page 1 of 6)

FIXED SFE (3,000) Stormwater Utility Charge System for Harford County, MD e(DRAFT - 1990)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requi rement Dollars/ Annual Total $ by - % Paio by

land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.10 333,234 111.08 147,734 2,221.56 2,954,675 0.36

Commercial 1,692 2.7 0.82 96,442 32.15 54,393 642.95 1,087,864 0.13

Comm Res 5 4.0 0.68 118,483 39.49 197 789.89 3,949 0.00
Exempt 727 122.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
PLayground 0.17 a 0.00 0 0.00 a 0.00
School 0.50 a 0.00 0 0.00 0 0.00

Industrial 103 64.3 0.70 1,960,636 653.55 67,315 13,070.91 1,346,303 0.16

Apartments 188. 2.7. 0.64 75,272 25.09 4,717 501.81 94,341 0.01

Not Perc 9 0.8 0.00 0 0.00 0 0.00 a 0.00

Residential
< 1 Acre 35,461 0.33 na 3,000 1.00 35,461 20.00 709,2.20 0.09
> 1 Acre 10,073 3.34 na 4,500 1.50 15,110 30.00 302,190 0.04

Res Ag 695 11.2 na 4,500 1.50 1,043 30.00 20,850 0.00

~es Comm 29 4.1 0.64 114,301 38.10 1,105 762.01 22,098 0.00

Conoominium 1,680 0.05 0.64 1,394 0.46 781 9.29 15,612 0.00

Condo COll111 22 0.05 0.68 1,333 0.44 10 8.89 195 0.00

:>1arshland a 0.0 0.00 0 0.00 0 0.00 0 0.00

~on-standard e
Cooperative 0 0.0 0.64 a 0.00 0 0.00 a 0.00

'lobi llTrai le a 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar a 0.0 0.64 0 0.00 0 0.00 a 0.00

:"otel a 0.0 0.82 a 0.00 a 0.00 a 0..00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 - 1 Ac 0 0.0 0.23 a 0.00 a 0.00 a 0.00

> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 52,014 327,865 $6,557,298 0.79

Unimproved 14,070 4.2 0.10 18,382 6.13 86,213 122.55 1,724,262 0.21

Grand Total 66,084 414,078 $8-L281 ,560 $20.00 $8,281,560 1.00
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~~orksheet Set B-2 (page 2 of 6)

"~

_FIXED SFE (4,000) Stormwater Utility Charge System for Harford County, MD

(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acrel Factor Impervious Number Land Use Requirement Dollarsl Annual Total $ by % Paid by

Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agri cul ture 1,330 76.5 0.10 333,234 83.31 110,800 1,666.17 2,216,008 0.34

Conmercial 1,692 2.7 0.82 96,442 24.11 40,795 482.21 815,899 0.13

Conm Res 5 4.0 0.68 118,483 29.62 148 592.42 2,962 0.00

Exempt 727 122.0 0.00 a 0.00 a 0.00 a 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 a 0.00 a 0.00 a 0.00

School 0.50 0 0.00 0 0.00 a 0.00

Industrial 103 64.3 0.70 1,960,636 490.16 50,486 9,803.19 1,009,728 0.16

Apartments 188 2.7 0.64 75,272 18.82 3,538 376.36 70,755 0.01

Not Perc 9 0.8 0.00 a 0.00 a 0.00 a 0.00

Residential
< 1 Acre 35,461 0.33 na 4,000 1.00 35,461 20.00 709,221 0.11

> 1 Acre 10,073 3.34 na 6,000 1. 50 15,110 30.00 302,190 0.05

Res Ag 695 11.2 na 6,000 1. 50 1, 043 30.00 20,850 0.00

Res Conm 29 4.1 0.64 114,301 28.58 829 ~71.51 16,574 0.00

Conaominium 1,680 0.05 0.64 1,394 0.35 585 6.97 11,709 :.00
Conoo Corrrn 22 0.05 0.68 1,333 0.33 7 6.66 147 :.00

Marshlana a 0.0 0.00 .) 0.00 a 0.00 a 0.00

~Non-standard

Cooperat i ve- a 0.0 0.64 a 0.00 a 0.00 a J.OO

:~obi l/Trai le Q J.O 0.64 a 0.00 a 0.00 0 0.00
Group Quar a 0.0 0.64 0 0.00 a 0.00 0 :.00

Motel a 0.0 0.82 0 0.00 a 0.00 a 0.00

Forest Cons 0 0.0 0.00 a 0.00 a 0.00 J 'J.OO

Detached S-F
a - .5 Ac a 0.0 0.40 a 0.00 a 0.00 a 0.00

> .5 - 1 Ac a 0.0 0.23 a 0.00 a 0.00 a 0.00

> 1 Acre a 0.0 0.16 a 0.00 a 0.00 a 0.00

Garden Apt. a 0.0 0.40 a 0.00 a 0.00 0 0.00
High Rise a 0.0 0.64 a 0.00 a 0.00 a 0.00

Other a 0.0 0.50 a 0.00 a 0.00 a 0.00

Total (Dev. ) 52,014 258,802 $5,176,043 0.80

Unimproved 14,070 4.2 0.10 18,382 4.60 64,660 91.91 1,293,197 0.20

Srand Total 66,084 323,462 $6,469,240 $20.00 $6,469,240 i .00

3-14



Worksheet set B-2 {page 3 of 6;

e
QUANTILE Stormwater Utility Charge System for Harford County, MO

(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical
Number of Acre/. Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by % Paid by

Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.10 333,234 103.38 137,493 2,067.57 2,749,868 J.32
COl1111ercial 1,692 2.7 0.82 96,442 29.92 50,623 598.38 1,012,457 0.12
COI1111 Res 5 4.0 0.68 118,483 36.76 184 735.14 3,676 0.00
Exempt 727 122.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 a 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 103 64.3 0.70 1,960,636 608.24 62,649 12,164.88 1,252,982 G.15
Apartments 188 2.7 0.64 75,272 23.35 4,390 467.03 87,801 G.Ol
Not Perc 9 0.8 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 35,461 0.37 0.20 3,223 1.00 35,461 20.00 709,221 0.08
> 1 Acre 10,073 2.45 0.12 12,807 3.97 40,020 79.46 800,396 0.09

Res Ag 695 11.2 0.10 48,787 15.14 10,519 302.70 210,379 :.02
Res COI1111 29 4.1 0.64 114,301 35.46 1,028 709.19 20,567 0.00
Condominium 1,680 0.05 0.64 1,394 0.43 726 8.65 14,530 .~. GO

Conao COI1111 22 0.05 0.68 1,333 0.41 9 8.27 182 :.00
Marsnland a 0.0 0.00 'J 0.00 a 0.00 a S.OOe
Non-standard

Cooperative a 0.0 0.64 a 0.00 0 0.00 0 C.GO
Mobi llTrai le 0 0.0 0.64 0 0.00 0 0.00 a 0.00
Group Quar a 0.0 0.64 0 0.00 a 0.00 a ~.QO

Motel 0 0.0 0.82 a 0.00 0 0.00 0 :.00
Forest Cons 0 0.0 0.00 a 0.00 0 0.00 0 C.OO
Detacned S-F

a - .5 Ac 0 0.0 0.40 a 0.00 0 0.00 0 C.OO
> .5 - 1 Ac 0 0.0 0;23 a 0.00 a 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0,0 0.40 a 0.00 0 0.00 a 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 a G.OO
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 52,014 343,103 $6,862,058 '0.31

Unimproved 14,070 4.2 0.10 18,382 5.70 80,237 114.05 1,604,742 C.19

Grand Total 66,084 423,340 $8";7+66,800 $20.00 $8,466,800 ~n.vV
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Wurbshe:t SE:t B-2 (page 4 of 6)
:,./

DETAILED Stormwater Utility Charge System for Harford County, MD e(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number land Use Requirement Dollars/ Annual Total $ by % Paid by

land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.10 333,234 90.53 120,408 1,810.65 2,408,163 0.32

COlllT1ercial 1,692 2.7 0.82 96,442 26.20 44,332 524.02 886,647 0.12

COIllT1 Res 5 4.0 0.68 118,483 32.19 161 643.79 3,219 0.00

Exempt 727 122.0 0.00 0 0.00 0 0.00 0 0.00

Industrial 103 64.3 0.70 1,960,636 532.66 54,864 10,653.24 1,097,284 0.15

Apartments 188 2.7 0.64 75,272 20.45 3,845 408.99 76,891 0.01

Not Perc 9 0.8 0.00 0 0.00 0 0.00 0 0.00

Residential
o - .25 17,524 0.13 0.650 3,681 1.00 17,524 20.00 350,480 0.05

>.25 ~ .5 9,447 0.37 0.250 4,029 1.09 10,341 21.89 206,828 0.03

>.5 - 1 8,490. 0.72 0.200 6,273 1. 70 14,468 34.08 289,363 0.04

> 1 - 1.5 3,099 1.21 0.160 8,433 2.29 7,100 45.82 142,004 0.02

> 1.5 2 1,602 ·1.79 0.130 10,136 2.75 4,412 55.08 88,233 0.01

> 2 3 2,209 2.43 0.100 10,585 2.88 6,353 57.51 127,050 0.02

> 3 - 5 1,741 3.82 0.080 13,312 3.62 6,296 72.33 125,929 0.02

> 5 - 10 946 6.81 0.055 16,315 4.43 4,193 88.65 83,864 0.01

> 10 - 15 305 11.57 0.030 15,120 4.11 1,253 82.15 25,057 0.00

> 15 20 75 17.12 0.020 14,915 4.05 304 81.04 6,078 0.00

> 20 30 53 23.79 0.013 13,472 3.66 194 73.20 3,880 0.00

> 30 - 40 20 33.79 0.010 14,719 4.00 80 79.98 1,600 o.Ooe
> 40 - 50 7 45.29 0.006 11, :?37 3.22 23 64.32 450 0.00

> 50 - 75--- 6 59.47 0.005 12, -53 3.52 21 70.38 422 0.00

> 75 - 100 2 83.15 0.004 14,488 3.94 8 78.72 157 0.00

> 100 150 4 131.67 0.003 17,207 4.67 19 93.49 374 0.00

> 150 200 3 163.53 0.002 11,471 3.12 9 62.33 187 0.00

> 200 300 1 209.20 0.001 7,123 1.94 2 38.71 39 0.00

Res Ag 695 11.2 0.10 48,787 13;25 9,212 265.09 184,236 0.02

Res COIllT1 29 4.1 0.64 114,301 31.05 901 621.06 18,011 0.00

Condominium 1,680 0.05 0.64 1,394 0.38 636 7.57 12,724 0.00

Condo Corrm 22 0.05 0.68 1,333 0.36 8 7.24 159 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.64 _0 0.00 6 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 52,014 306,967 $6,139,327 0.81

Unimproved 14,070 4.2 0.10 18,382 4.99 70,267 99.88 1,405,333 0.19

Grand Total 66,084 377,233 $7,544,660 $20.00 $7,544,660 1.0ae
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Workshee1:. Se1:. B-.2 (page S of 6)

e SIMPLI FlED Stormwater Utility Charge System for Harford County, MD

(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by -% Paid by

Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agricul ture 1,330 76.5 0.10 333,234 57.12 75,974 1,142.47 1,519,488 0.31

Commercial 1,692 2.7 0.80 94,090 ~6. 13 27,290 322.58 545,806 0.11

Comm Res 5 4.0 0.80 139,392 23.89 119 477.90 2,389 0.00

Exempt 727 122.0 0.00 a 0.00 a 0.00 a 0.00

ParI< 0.11 a 0.00 a 0.00 a 0.00

Playground 0.17 a 0.00 a 0.00 a 0.00

school 0.50 a 0.00 a 0.00 a 0.00

Industrial 103 64.3 0.80 2,240,726 384.11 39,563 7,682.19 791,266 0.16

Apartments 188 2.7 0.80 94,090 ~6.13 3,032 322.58 60,645 0.01

Not Perc 9 0.8 0.00 a S.OO a 0.00 a 0.00

Residential
< 1 Acre. 35,461 0.33 0.40 5,834 1.00 35,461 20.00 709,219 0.14

> 1 Acre 10,073 3.34 na 8,750 1.50 15,110 30.00 302,190 0.06

Res Ag 695 11.2 0.10 48,787 8.36 5,812 167.26 116,248 0.02

Res Comm 29 4.1 0.80 142,877 24.49 710 489.84 14,2C~ 0.00

Condominium 1,680 0.05 0.80 1,742 ',;.30 502 5.97 10,036 0.00

Condo Comm 22 0.05 0.80 1,568 8.27 6 5.38 118 :).00

~1arsn land a 0.0 0.00 0 C.OO a 0.00 a 0.00

e Non-standard

Cooperative a 0.0 0.80 a 8.00 a 0.00 a 0.00

~obil/Traile a 0.0 0.80 0 iJ.OO a 0.00 a 0.00

Group Quar a 0.0 0.80 a J.OO a 0.00 a 0.00

Motel 0 0.0 0.80 a C.00- a 0.00 a 0.00

rorest Cons a 0.0 0.00 a 0.00 a 0.00 0 0.00

Detached S-F
o - .5 Ac a 0.0 0.40 0 s.oo a 0.00 a 0.00

> .5 - 1 Ac a 0.0 0.40 a J.OO 0 0.00 a 0.00
> 1 Acre a 0.0 0.40 0 C.OO a 0.00 a 0.00

Garden Apt. 0 0.0 0.80 0 ,S.OO a 0.00 0 0.00
High Rise a 0.0 0.80 a 0.00 a 0.00 0 0.00
Other 0 0.0 0.80 a c.co 0 0.00 0 0.00

Total (Dev. ) 52,014 203,581 $4,071,611 0.82

Unimproved 14,070 4.2 0.10 18,382 3.15 44,336 63.02 886,729 0.18

Grand Total 66,084 247,917 $4..,958,340 $20.00 $4,958,340 1. 00
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worksheet Set :8-2 (page 6 of 6)

GROUPED RF Stormwater Utility Charge System for Harford County, MD e(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by % Paid by

Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agricul ture 1,330 76.5 0.10 333,234 98.08 130,442 1,961.54 2,608,844 0.32

Corrrnercial 1,692 2.7 0.80 94,090 27.69 46,855 553.85 937,107 0.12

Corrrn Res 5 4.0 0.60 104,544 30.77 154 615.38 3,077 0.00

Exempt 727 122.0 0.00 a 0.00 0 0.00 0 0.00

Industri al 103 64.3 0.60 1,680,545 494.62 50,945 9,892.30 1,018,907 0.13
. Apartments 188 2.7 0.60 70,567 20.77 3,905 415.38 78,092 0.01

Not Perc 9 0.8 0.00 0 0.00 a 0.00 a 0.00

Residential
a . .25 17,524 0.13 0.600 3,398 1.00 17,524 20.00 350,480 0.04
>.25 . .5 9,447 0.37 0.250 3,247 0.96 9,028 19.11 180,563 0.02
>.5 . 1 8,490 0.72 0.250 4, J62 1.22 10,399 24.50 207,987 0.03

> 1 . 1.5 3,099 1.21 0.250 5,442 1.60 4,964 32.04 99,280 0.01
> 1.5 . 2 1,602 1.79 0.250 6,958 2.05 3,281 40.96 65,617 0.01
> 2 3 2,209 2.43 0.250 8,631 2.54 5,611 50.81 112,229 0.01
> 3 . 5 1,741 3.82 0.250 12,264 3.61 6,284 72.19 125,683 0.02
> 5 - 10 946 6.81 0.250 20,079 5.91 5,590 118.19 111,808 0.01
> 10 . 15 305 11.57 0.250 32,519 9.57 2,919 191.42 58,383 0.01

> 15 . 20 75 17.12 0.250 47,025 13.84 1,038 276.81 20,760 0.00

> 20 . 30 53 23.79 0.250 64,458 18.97 1,005 379.42 20,109 0.00

> 30. . 40 20 33.79 0.250 90,594 26.66 533 533.27 10,665 o.ooe
> 40 50 7 45.29 0.250 120,650 35.51 249 710.19 4,971 0.00
> 50 . 75" 6 59.47 0.250 157,711 46.42 279 928.34 5,570 0.00
> 75 . 100 2 83.15 {J.250 219,601 64.63 129 1,292.65 2,585 0.00

> 100 - 150 4 131.67 0.250 346,413 101.96 408 2,039.11 8,156 0.00

> 150 - 200 3 163.53 0.250 429,682 126.46 379 2,529.26 7,588 0.00

> 200 300 1 209.20 0.250 549,045 161.59 162 3,231.88 3,232 0.00

Res Ag 695 11.2 0.25 121,968 35.90 24,949 717.95 ~98,974 0.06
Res'Corrrn 29 4.1 0.60 107,158 31.54 915 630.77 18,292 0.00
Condominium 1,680 0.05 0.60 1,307 0.38 646 7.69 12,923 0.00

Condo Corrrn 22 0.05 0.60 1,176 0.35 8 6.92 152 0.00

Marshland 0 0.0 0.00 a 0.00 a 0.00 a 0.00

Cooperative a 0.0 0.60 a 0.00 a 0.00 a 0.00

Mobil/Traile a 0.0 0.60 a 0.00 a 0.00 a 0.00

Group Quar a 0.0 0.60 a 0.00 0 0.00 a 0.00

Motel 0 0.0 0.80 a 0.00 a 0.00 a 0.00

Forest Cons a 0.0 0.00 a 0.00 0 0.00 a 0.00

Garden Apt. a 0.0 0.40 a 0.00 a 0.00 a 0.00

High Rise 0 0.0 0.60 a 0.00 a 0.00 a 0.00

qther a 0.0 0.40 a 0.00 a 0.00 a 0.00

Total (Dev. ) 52,014 328,602 $6,572,035 0.81

Unimproved 14,070 4.2 0.10 18,382 5.41 76,122 108.21 1,522,445 0.19

Grand Total 66,084 404,724 $8,094,480 $2 .00 $8,094,480 1.0e
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Worksheet B-3

_ FIXED SFE (3,000) Stormwater Utility Charge System for Harford County, MD

($1.5M DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervi ous' Number Land Use Requi rement Dollars/ Annual Total $ by- % Paid OV

Land Use Parcels Parcel ( Imp> per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,330 76.5 0.00 a 0.00 a 0.00 a o.co
Commercial 1,692 2.7 0.82 96,442 32.15 54,393 267.70 452,947 0.30

Comm Res 5 4.0 0.68 118,483 39.49 197 328.88 1,644 0.00

Exempt 727 122.0 0.00 a 0.00 a 0.00 0 0.00

Park 0.11 a 0.00 a 0.00 a 0.00

Playground 0.17 a 0.00 a 0.00 a 0.00

School 0.50 a 0.00 a 0.00 0 O.OC

industrial 103 64.3 0.70 1,960,636 653.55 67,315 5,442.25 560,551 0.37

Apar1:ment:s 188 2.7 0.64 75,272 25.09 4,717 208.94 39,280 0.03

Not Perc 9 0.8 0.00 a 0.00 a 0.00 0 O.CO

Residential
< 1 Acre 35,461 0.33 na 3,000 1.00 35,461 8.33 295,293 0.20

> 1 Acre 10,073 3.34 na 4,500 1.50 15,110 12.49 125,821 0.08

Res Ag 695 11.2 na 4,500 1.50 1,043 12.49 8,681 0.01

Res '~omm 29 4.1 0.64 114,301 38.10 1,105 317.27 9,201 O.Oi

::;)naominium 1,680 0.05 0.64 1,394 0.46 781 3.87 6,500 C. eel
Condo Comm 22 0.05 0.68 1,333 0.44 10 3.70 81 C.:JO

Marsnland a 0.0 0.00 a 0.00 a 0.00 a 0.00

_Non-standard

Cooperative a 0.0 J.64 a 0.00 a 0.00 a o.co
,'~obi l/Trai le a 0.0 . 0.64 a 'J.OO a 0.00 a o.co
Group Quar a 0.0 0.64 0 0.00 a 0.00 0 0.00

Motel a 0.0 0.82 a 0.00 0 0.00 0 0.00

Forest Cons a 0.0 0.00 0 0.00 0 0.00 a c .... (':
• v·'"

Detached S-F

a - .5 Ac a 0.0 0.40 0 0.00 0 0.00 a 8.S'J

> :5 - 1 Ac a 0.0 0.23 a 0.00 a 0.00 a G.CO

> 1 Acre a 0.0 0.16 a 0.00 a 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 a 0.00 a O.CO
High Rise a 0.0 0.64 a 0.00 a 0.00 a C.GC

Other a 0.0 0.50 a 0.00 0 0.00 a 0 .. 00

Total (Dev. > 52,014 180,131 $1,500,000 1.CO

:.Jnimproved 14,070 4.2 0.00 a 0.00 a 0.00 a 0.00

Grand Total 66,084 180,131 $~500,000 $8.33 $1,500,000 1. CO

B-19



B-20



Worksheet. B-:5

_FIXED SFE (3,000) Stormwater Utility Charge System for Harford County, MD
($1.5M DRAFT - 1990)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number land Use Requirement Dollars/ Annual Total $ by- % Paid bv

land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agr icu l ture 1,330 76.5 0.10 333,234 111.08 147,734 402.38 535,166 0.36

Commercial 1,692 2.7 0.82 96,442 32.15 54,393 116.45 197,040 0.13

Comm Res 5 4.0 0.68 118,483 39.49 197 143.07 715 0.80

Exempt 727 122.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 G.GO
Industrial 103 64.3 0.70 1,960,636 653.55 67,315 2,367.47 243,850 0.16

Apartments 188 2.7 0.64 75,272 25.09 4,717 90.89 17,087 0.01

Not Perc 9 0.8 0.00 0 0.00 0 0.00 0 0.00

Res ident ia l

< 1 Acre 35,461 0.33 na 3,000 1.00 35,461 3.62 128,458 0.09

> 1 Acre 10,073 3.34 na 4,500 1.50 15,110 5.43 54,734 0.04

Res Ag 695 11.2 na 4,500 1.50 1,043 5.43 3,776 0.00
Res Comm 29 4.1 0.64 114,301 38.10 1,105 138.02 4,003 0.00
COndominium .. 680 0.05 0.64 1,394 0.46 781 1.68 2,828 O.GO
Condo Comm 22 0.05 0.68 1,333 0.44 10 1.61 35 ,"" r-nJ .... u

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 ,... ..... "
·" • ..,;iJ

~Non-st~ndard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 O.GO
,'4obi LlTrai Le 0 0.0 0.64 0 0.00 0 0.00 0 O.~O

Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 j.:JC

Motel 0 0.0 0.82 0 0.00 a 0.00 0 0.80

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 "'.vl,,;

Detached S- F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 " 1":""1oJ • ...... v

> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 G.OD
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 D.SO

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 O.CO

Total (Dev.J 52,014 327,865 $1,187,693 0.79

Unimproved 14,.070 4.2 0.10 18,382 6.13 86,213 22.20 312,307 0.21

Grand Total 66,084 414,078 ~500,000 $3.62 $1,500,000 1.00
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Worksheet B-6

Stormwater Revenue Estimation for Harford County, Maryland e(DRAFT - 1990)

Property Tax ($1.5M Rev. Requirment)

Average Average Tax Rate Yearly Tax Total Percent

Number of Valuel Assessed Tax Base Revenue Per $100 Per Average Paid By Paid By

Land Use Parcels Parcel Value (x 100) Required Valuation Parcel Parcel Parcel

Agriculture 1,330 149,843 67,429 896,810 36.13 48,049 0.03

Commercial 1.692 382,247 172,011 2,910,429 92.16 155,933 0.10

ColTtn Res 5 270,280 121,626 6,081 65.16 326 0.00

Exempt 727 1,693,199 761,940 0 .0.00 a 0.00

Park

Playground
School

Industrial 103 1,552,784 698,753 719,715 374.37 38,560 0.03

Apartments 188 935,982 421,192 791,841 225.66 42,425 0.03

Not Perc 9 31, 022 13,960 1,256 7.48 67 0.00

Residential
< 1 Acre 35,461 93,767 42,195 14,962,742 22.61 801,664 0.53

> 1 Acre 10,073 121,212 54,545 5,494,357 29.22 294,373 0.20

Res Ag 695 114,743 51,634 358,859 27.66 19,227 0.01

Res Comm 29 124,176 55,879 16,205 29.94 868 0.00

Condominium 1,680 62,406 28,083 471,789 15.05 25,277 0.02

Conoo Comm 22 136,050 61,223 13,469 32.80 722 0.00

Marshland a 0 a a 0.00 a 0.00

Non-standara

Cooperative a 0 a a 0.00 a 0.00

Mobi llTrai le 0 0 a a 0.00 a 0.00

Group Quar 0 0 0 a 0.00 a 0.00

Motel a 0 a a 0.00 a 0.00

Forest Cons a a a a 0.00 a 0.00

Detached S-F
a - .5 Ac a a 0 a 0.00 a 0.00

> .5 - 1 Ac a a a a 0.00 a 0.00

> 1 Acre a a a a 0.00 a 0.00

Garden Apt. a a a a 0.00 a 0.00

High Rise a a 0 a 0.00 0 0.00

Other' a a a a 0.00 a 0.00

Total (Dev.) 52,014 26,643,554 1,427,491 0.95

Unimproved 14,070 21,375 9,619 1,353,358 5.15 72,509 0.05

Grand Total 66,084 $27,996,913 $1,500,000 $0.0536 $1,500,000 1.09

B-22



Worksheet B-7

'._
Stormwater Revenue Estimation for Harford County, Maryland

(DRAFT - 1990)

Property Tax ($20 I Res. parcel < 20 Acres)

Average Average Tax Rate Yearly Tax Total Percent

Number of Valuel Assessed Tax Base Revenue Per $100 Per Average Paid By Paid By

Lana Use Parcels Parcel Value (x 100) Required Valuation 'arcel Parcel Parcel

AgricUlture 1,330 149,843 67,429 896,810 32 42,509 0.03
COlllT1ercial 1,692 382,247 172,011 2,910,429 82 137,954 0.10

Corrin Res 5 270,280 121,626 6,081 58 288 0.00

Exempt 727 1,693,199 761,940 a a a 0.00

Park
Playground

School
Industrial 103 1,552,784 698,753 719,715 331 34,115 0.03

Apartments 188 935,982 421,192 791,841 200 37,533 0.03

Not Perc 9 31, 022 .13,960 1,256 7 60 0.00

i<esidential
< 1 Acre 35,461 93,767 42,195 14,962,742 20 709 ,234 0.53
> 1 Acre 10,073 121,212 54,545 5,494,357 26 260,433 0.20

i<es Ag 695 114,743 51,634 358,859 24 17,010 0.01
i<es COIllT1 29 124,176 55,879 16,205 26 768 0.00
Conaominium 1,680 62,406 28,083 471,789 13 22,363 0.02

_condO COIllT1 22 136,050 61,223 13,469 29 638 0.00
Marshland a a 0 ° a ° 0.00

Non-standard

Cooperative a 0 a ° a 0 0.00
Hob; l/Trai le a a a a a a 0.00
Group Quar a a a a a a 0.00
Motel a a a 0 a a 0.00
Forest Cons a a a a a a 0.00
Detacned. S- F

o - .5 Ac a a a 0 a a 0.00
> .5 - 1 Ac a a a a a a 0.00
> 1 Acre a a a a a a 0.00

Garden Apt. a a a a a a 0.00
High Rise a a a a a a 0.00
Other a a a 0 a a 0.00

Total (Dev.) 52,014 26,643,554 1,262,904 0.95

Unimproved 14,070 21,375 9,619 1,353,358 5 64,149 0.05

Grand Total 66,084 27,996,913 $1,327,054 0.0474 $1,327,054 1.00
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Appendix C

Additional Considerations In l~lelEl'lting A Sto"..ter Util ity Syst_

Overview

Maryland Department of Environment, Sediment and Stormwater Administration has published a sample stormwater
utility that could serve as a guide for the development of an ordinance for Harford County. The MOE sample
ordinance is based on a review of 20 ordinances adopted by other municipalities and counties. The sample
ordinance includes 12 basic sections which are typical of the points that must be addressed when a user charge
system is formed: -

1. A statement of findings, intent, and authority.
2. Definitions.
3. Provisions for the creation and administration of a user charge system.
4. References to master stormwater or watershed plans.
5. Provisions for the imposition and calculation of stormwater charges.
6. Creation of a restricted fund for collection and disbursement of stormwater charges and fees.
7. Provisions for credits, exemptions, or surcharges.
8. Provisions for billing procedures.
9. Provisions for enforcement and penalties.
10. Provisions for appeals of charges.
11. A severability clause.
12. Limitations of liability in the event of fLoods.

The following paragraphs outline the types of charges that the County Council would have to make to the County
Code.

Findings, Intent. and Authority

Findings sections of utility ordinances typically state that all people (property owners) in a community
generate runoff, that stormwater management is necessary to protect the puolic health, safety, and welfare, that
all benefit from control of stormwater, and that all should pay for control of stormwater in relation to the
reasons for creating a utility. For example, one reason for a utility may be to consolidate responsibiLities
for different aspects of stormwater control.

While sections concerning findings and intent are general in nature, they are impOrtant in establishing the ~
basis for a utility, and courts may look to them in the event of litigation over creation of the utility. The ,..,
necessary section(s) of the County Code would have to be modified to include language specific to the rationale
for creating,a utility.

The County also would have to -ference provls10ns in State law which grant authority for imposition of
stormwater Charges. The-Stormwater Management Act (Title 4, Subtitle 2, Annotated Code-of Maryland 1987)
states:

Each county or municipality may adopt a fee system to cover the cost of
reviewing stormwater management plans and implementing stormwater
management programs. The fee shall take effect upon enactment by the local
governing body.

The County Code would have to be amended to include a reference to this provision.

Defini ti ons

The MOE sample ordinance includes definitions for 12 terms that currently are not defined in the County Code.
These and other terms would have to be added to the existing County Code if a utility were established.

Creation and Administration of the UtiTTty

Utility ordinances usually describe how the utility will be managed. The position of the utility with the local
administration is specified (e.g., within DNRP). The responsibilities of specific staff (e.g., County
Executlve, the Director of DNRP, The Director of Finance), including their relation to the County Council, may
be described.

Specific clauses of ordinances may:

• create Stormwater Boards comprised of appointed citizens, establish terms of office, and
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assign authority, duties, and responsibilities (e.g., require benefit-cost analyses for.
all projects);

• State responsibilities of local staff

- authorize Department of Finance to collect charges;
- authorize the appropriate Department to hear appeals and petitions;
- clarify the relations of the county executive with the utility staff;

• Clarify the relation between public and private facilities;

• Specify the type of facilities that the utility will construct and maintain and the types
of private facilities that the utility will accept;

• Specify the types of maintenance for which the utility will be responsible;

• Establish the procedures by which various departments will implement the utility.

Master Stormwater or Watershed Plans

Stormwater ordi nances typicall y requi re that util i ties operate in the context of a master stormwater plan; they
may specify the minimum contents of plans. For example, ordinances may require that all capital improvements be
mapped by basin and that they be budgeted according to priorities established in individual basin plans. The
existence of a master plan reinforces the idea that stormwater management is a service to be financed by users
like water supply and wastewater treatment. Operating within the context of a master plan or a set of watershed
plans also strengthens the position of a utility in the even of a suit challenging its legitimacy.

Imposition and Calculation of Stormwater Charges

Utility ordinances typically include several sections related to the establishment and calculation of utility
fees. These are coordinated with other sections of ordinances concerning fees, such as those that establish
plan review or permit fees. Usually, separate section establish the fees, explain how they will be calculated,
and set the levels of the charges. The rationale for all fees and the purposes of the fees are explained
carefully. Items usually specified include: .

• References to authorization for imposing fees;

• Amount to be generated by fees (e.g., charges shall cover all stormwater management
costs);

Uses of fees (e.g., planning, design, acquIsItIon of right-of-way, construction, routine
and remedial maintenance, and reconstruction); and

• Basis for cnarges (land use classification, runoff coefficients, billing algorithm, rate
schedules and provisions for increasing fees).

• The rationale for standardized residential charges.

Stormwater Fund

Utility ordinances require that a separate fund be established for all revenues collected by the utility
(generally referred to as an enterprise fund). The ordinances usually specify permissible disbursements from
the fund (e.g., some utilities allow payments to developers to reimburse costs of constructing facilities
designed to serve areas larger than the immediate· development). Ordinances also clarify the relationship
between the stormwater fund and the general fund (e.g., funds may be used to pay far a proportionate share of
municipal accounting expenses but funds may not be commingled).

Credits, Exemptions, or Surcharges

Some utilities provide credits, reductions, or exemptions for charges if stormwater is retained on-site or if
other criteria are met. These special features usually are specified in separate sections of the ordinance.
The particular section could be amended to include exemptions form utility charges and procedures for credits
from charges, if any. For example, resigential developments consisting of single family houses each on a lot of
two acres or greater presently are exempt from permits; consideration must be given as to whether these homes
would be charged by the utility.

Utility ordinances specify how frequently bills will be issued and who will be responsible for collecting them.
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The model ordinance includes no references to mechanisms for charging users of systems. Sections about billing
would need to be added: options in billing are discussed below. ~

Enforcement and Penalties

Most utility ordinances specify actions that can be taken to collect delinquent bills. Officials responsible
for collection (e.g., Director of Finance) may be specified. Ordinances may provide for liens against property
in the event of failure to pay. References to other sections of the local code that specify procedures for the
collection of bills may be maae. Penalties for failure to comply with the ordinance may be included.

Provisions for Appeals of Charges

Ordinances typically include a separate section that establishes the procedures that people can use to appeal
stormwater charges. For examele, hearings could be requested with the appropriate County Department, and the
Department decisions appealed to a stormwater board or to the local council.

Severabi l i ty

Severability clauses specify that the entire ordinance does not become invalid if a single section is fOund to
be inval id.

Limitations of Liability

Utility ordinances typically specify that the existence of a stormwater utility does not ensure that floods will
not occur and that the local jurisdiction assumes no liability for any damages caused by flooding.

The samele ordinance available from MOE provides an overview of the basic legal reauirements for establishing a
utiiity. MOE also can maKe available to the County copies of ordinances aoopted by approximately 20
jurisdictions. The language of an ordinance is extremely imDortant in the event of a suit challenging the
legitimacy of the utility. Support from the County's Office of Law would be required during development.

Billing Considerations

Develocment of a billing system can begin after local officials have selected a rate structure and specified the
types of data to be used in the calculation of charges. Practical consiaerations in the development of a
billing system are revieWed in this section. Specific factors include:

o Methods and freauency of bi II i ng:
,,_0 Data requi rements for bill ing: ana

o Cos~s of billing.

Methoos and Frequency of'9illi~g

Options for billing in Harford County WOUld include:

1. Adding stormwater Charges to existing oills for water and sewer service;

2. Adding stormwater charges to annual property tax bills as a line item: and

2. Creating a new, separate billing system.·

Most utilities add stormwater charges to existing water and sewer bills that are mailed monthly or quarterly
rather than to property tax oills that are mailed annually or semiannually. This method reportedly is favored
because it reinforces the notion that the. fees are user charges and not taxes. The benefit of adding the
stormwater charges to existing oills is that the cost of developing and maintaining a new billing system can be
significant. The most likely billing option in the County would be to add the stormwater charges to an existing
billing system. This could be aone ver~heaPly if the information in the tax assessor's files is sufficient
for calculating the charges.

Data Requirements for Billing

The types of information that must be coded in a billing system are presented in table 19. Much of this
information already is in the Harford County tax files.
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\. Table C-1

Data Needs For a Sto~ter Utility Billing Syste.

,Data Needed

Account Nurber
Service Address (site)
Map and Parcel Number

(from working maps)
Bill ing Address
Tax Assessor's Number
Parcel Area (estimate or measured)
Land Use Code
Intensity of Development

Factor (rate factor)

Data Needed

Equivalent Runoff Units
Drainage Basin Code
Floodplain Location Code
Billing Cycle Code
Billing History Summary
Delinquency Action Code
Special Charge Code
Special Charges
Impervious Area (if 'measured)
Credits

This information must be readily accessible so that uti'lity staff can respond to inquiries about accounts from
customers.

Costs of Billing

The development of the billing system can be one of the most time consuming and costly taSKS in estab~ishing a
utility, particularly if all nonresidential parcels are digitized to determine the amount of impervious area.
Cyre (1986, 1987) estimates that between six ana 10 months may be required to develop and implement a billing
sys~em and that the costs to develop and implement a system can range from SSO,OOO to S150,000 for professional
services plus S3 to S10 per account. Utilities surveyea by MOE reported annual billing costs per account
ranging from S1 to $8.64; for these utilities, 'oilling costs accounted for between 1.4% to 16.3% of total
revenues. If an existing billing system is usee. the most significant cost the County would incur would be
modification of existing databases to include information for calculating charges (e.g., runoff coefficients,
percent of impervious area per parcel).

Public Relations

Opposition to procosals for stormwater management utilities (i.e., to new fees or to the magnitude of new fees)
almost always emerges. Some utilities have been stalled or defeated because of opposition. Hence, most local
officialS with experience in the formation of utilities stress the need for carefully planned, vigorous public
information programs.

Elements of public information programs incluae:

· news release;
· letters to business associations ana community groups;
· pUblic service announcements;

mailing of brocnures to all accounts;
public meetings; and

- meetings, with influential community leaaers.

An examole of a brochure used in Denver, Coloraao to explain the utility concept to residents is included as
Figure 1. An approach to gain public support, ~see successfully in Cincinnati', was to relate proposed capital
improvements to comolaints. Public works staff loggee over 10,000 complaints about-stormwater. The locations
of the problems were noted on maps of 48 ,recognIzee communities or neighborhoods in Cincinnati, Ohio. Meetings
then were held with the executive boardS of eacn of the community counc.ils to explain the need for the utility.
Stitt (1986) reports that constituency development througn the meetings was important to the success of the
proposea utility.
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Figure Utility Informational Brochure,
(Denver Wastewater Division, no
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There is some. evidence, however, that public relations programs have only a limited effect on the success of a
proposal and that the most important factor is the size of the proposed charge. Proposals for utilities with
fees in the range of S1 to S2 per month for single family residences seem to be accepted, while proposals for
higher fees seem to have been rejected. In Tamee, Florida, for example, a proposal for a utility with monthly
residential fees in excess of S4 was stopped by public opposition despite (Wallace 1986):

77 letters to business, civic, and professional groups
6 news articles:
9 public announcements in three newspapers:
public meetings in each of seven aistricts:

- 70,000 utility bill messages: and
. responses to 75 telephone inquiries.

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 bi Us, whichever is lower, and that there "seems to be a psychological cei ling on storlllolater
charges of $3 per month for residences." The City of Bellevue, however, charges more than S4 per month to
single family residences. Fees in Bellevue, however, have been increased gradually over time.

There also is evidence that the timing of a proposal may affect its success. Utilities in Austin, Texas and
Tulsa, Oklahoma were established after severe floods resulted in the drowning of several people. Stitt (1986)
declares flatly:

You need a storm. Nothing was more helpful for stimulating public interest
in the stormwater problem than the two 100 year storms that Cincinnati
experienced in 1982.

Regardless of the effectiveness of a public information program in explaining the utility, the first bill is
certain to generate inquiries that the county Should be prepared for. Some communities have installed extra
telephone lines and hired additional temporary nelp to respond to calls. Stitt (1986) reports that the
Cincinnati Stormwater Division received 1,000 calls the day the bills were first issued, but that the number of
calls aeclined to "only about 100" per day after a week.
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Appendix 0

While the report to which this supplement is appended includes an overview of issues that would arise in the
implementation of a user charge system (e.g., the need for a public relations program), several pragmatic
political issues have not been addressed with the attention that would be required in the event a decision were
made to pursue a utility. These include a host of issues that may be thought of as strategic: how the County
Executive ought "package" a utility proposal, how issues of equity ought be characterized publicly, the timing
of implementation, or ways to adjust runoff coefficients (which are controls) to achieve other equity objective
or to maKe administration of the system cheaper and easier. These issues are far off on the time horizon, and
do not require direct attention unless a decision is made in favor of pursing a utility. Never the less, it may
be important to keep these long-term matters in mind when considering the issue of utilities i'n general.

It may be insightful to consider the findings of the Baltimore County Stormwater Management Committee, convened
by the Director of Environmental Protection and Resource Management. They have recently recommended the
formation of a stormwater utility to finance stormwater controls. In doing so, they suggested that guidance
from the Administration would be essential in addressing the following issues, which in view of geographic
proximity may be relevant to Harford County.

1. Justification for a Utility People will question the need for a utility. A utility is needed for two
reasons: current fUnding for maintenance is inadequate and new programs are needed to help'achieve
water quality goals related to cleaning up the Chesapeake Bay and its tributaries. While documentation
to support these two reasons is adeouate, each has political implications. For exa~le, the statement
that current funding for maintenance is inadeouate could be construed as a criticism of budgetary or
allocation decisions made by elected officials. The proposition that the only way for maintenance to be
funded is to establish a separate fee that is placed into a restricted account is a more direct
criticism. On the other hand, this alternative approach to financing is consistent with the
Administration's stated goals of looking into sources of revenue other than property tax.

2. Equity of the Rate Structure The examcle in Chapters 4 and 5 is illustrative of the way in which utility
financing worKS. Althougn most residential users would be better off paying user chances, most
nonresidential property owners, particularly owners of industrial, agricultural, and tax exempt property
would be better off under a property tax system. It is likely that classes of users will contest
elements of the rate base. Based on expected responses to a utility proposal, official could modify the
rate structure in ways to mute Objections while leaving basic principles intact. For example, rather
than using engineerIng based runoff coefficients themselves as charge rate factors, the.coefficients
could be grouoea so that there would only be a few rate classifications (the Grouped RF (Rate Factor)
Approach is an examole of this concept). This would minimize the number of different rates and could
reduce the disparity between types of property owners.

Another issue pertains to credits. Most utilities offer waivers or credits, at least partial ones, to
owners of nonresidential properties WhO control stormwater on-site. The Committee believes that it is
unfair to imoose charges on the owner of prooertv who already has paid for the construction of
stormwater management facilities and is responsible for maintaining them. In addition, the development
and implementation of a credit system is considered essential for the success of proposals to include
agricultural properties in the rate base. Agricultural land is the largest single source of non-point
source pollution. Althoug" aid is available to assist farmers in the implementation of conservation
olans, the cost of implementation still is high. Although utility charges to owners of agricultural
land could be significant, formation of a utility that included credits for implementation of best
management practices would provide an additional incentive for farmers. Although the Committee believes
that credits snould be available, the Committee does not believe that charges for runoff should be
waived completely for any property owner. Stormwater discharges occur even from properties that control
water on-site. In general, the CommIttee oelieves that property owners who receive credits should
continue to pay at the rate at which owners of undeveloped property are charged.

~hile a credit system provides incentives for on-site controls and is important front eh perspective of
equity, credits reouce total revenues. The impact of a credit system on potential utility revenues and
on charges paid by people not eligible for creoits needs to be investigated. Design of a credit system
will be a major task in implementation of a utility.

3. scope of Utility System While the costs of current stormwater programs represent a relatively small
portion ot the County's total budget (about 2%), the costs are significant (about $20,000,000). The
costs of proposed new programs ($1.9 million) would represent an increase of almost 10% in current
expenditures. if the new programs (watershed planning and maintenance) were assigned to DEPRM, DEPRM's
ooerating budget would increase by 135%. An increase of this magnitude could be difficult to manage in
the snort term.

A utility could be estaDlished to fund all or only a few of the existing and proposed activities. If
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(Illustrative Findings of Baltimore c.ounty, Con't.)

all stormwater activities were to be financed with at utility, current tax revenues would be freed for
other activities or, theoretically, property taxes could be cut. ~hile this may seem an unlikely
scenario, several municipalities have done this when implementing utilities. Locally, the City of ....
Baltimore recently dropped the tax rate by five cents, recognizing that the action was largely symbolic. ,..,
Detenmining the scope of programs to be fUnded by a utility involves numerous political as well as
technical consIderations.

4. Implementation Creation of J utility typically requires a substantial period of time•.Utility managers
respondIng to a survey by MOE reported plannIng periods prior to Council authorization ranging from
seven months to 2.5 years. The planning period reported most frequently was 1.5 to 2 years. Most (75%)
of the utilities reported that utilities were implemented within six months following council
authorization to proceea. In Baltimore County, the Committee has been studying the utility concept for
nearly a year; pre-implementation studies have been completed. Overall, the ComMittee believes that the
data available to them is sufficient for the Council to detenmine whether a utility ought be implemented
in Baltimore County. Depending on when a proposal could be presented to the Council, a utility could be
implemented as early as 1991.

This brief list of issues illustrates the types of problems that will be encountered in the·
implementation of a utility. Systematic considerations should be given to these and other issues prior
to and during imolementation. ConSUltants may need to be hired during the implementation phase.

DRAFT D-2



•

•

•



FINANCING STORMWATER CONTROLS IN CECIL COUN1Y:
A PRELIMINARY INVESTIGATION

July 26, 1991

Prepared By:

Jim George
Greg Lindsey

Sediment and Stormwater Administration
Maryland Department of the Environment

2500 Broening Highway
Baltimore, Maryland 21224



CON":"ENTS

1.0 INTRODUCTION 1-1

2.0 ADMINISTRATIVE ORGANIZATION AND RESPONSIBILITIES 2-1

3.0 REVENUE REQUIREMENTS 3-1

3.1
3.2
3.3
3.4
3.5

Current Operating Costs : 3-1
Costs of Proposed and Potential Programs 3-2
Current and Projected Capital Costs 3-4
Trends in Costs for Stormwater Controls 1 •••••••••• -3--4- -
Cost Summary -. . . . . . . . . .. 3-6

4.0 OPTIONS FOR FINANCING STORJ.'\1WATER CONTROLS .

4.1 Current Sources of Revenues .
4.2 Potential Sources of Revenues .
4.2.1 Estimating Revenues from Property Taxes .
4.2.2 Estimating Revenues from User Charges .
4.2.3 Advantages and Disadvantages of

Taxes and User Charges .

5.0 SUMMARY AND ADDITIONAL CONSIDERATIONS .

REFERENCES

APPENDICES

4-1

4-1
4-3
4-5
4-8 e
4-12

5-1



1.0 INTRODUCTION

The State of Maryland passed the Stormwater Management Act in 1982. Regulations
promulgated in 1983 required all incorporated counties and municipalities to adopt
stormwater management ordinances by 1984. The local programs are to provide controls
that will "maintain after development, as nearly as possible, the predevelopment runoff
characteristics." In addition, local governments must manage programs to implement
provisions of the State's Sediment Control Law, and Maryland's Critical Areas Laws
where applicable.

In 1987 Congress passed the Water Quality Act, a comprehensive overhaul of the_Clean
Water Act. Section 319 of the Act requires all states to develop assessment and
management reports that outline strategies to control nonpoint source pollution. In
response, Maryland's primary goal has been to implement the Nutrient Reduction Plan
for which quantitative goals already were in place (i.e., a 40% reduction in nutrient
loadings to the Chesapeake Bay by the year 2000).

These statues, regulations, and policies reflect concerns about the negative impacts of
stormwater runoff on the quality of streams and rivers in Cecil County that are
tributaries of the Chesapeake Bay. A number of stormwater policies, programs, and
projects have been identified to control the quantity and improve the quality of runoff.
This report focuses on options available for financing these activities.

Contents of Report

This report begins with a description of administrative and managerial considerations for
collection and management of stormwater. County departments responsible for various
aspects of stormwater management are identified. This description is followed by a
discussion of revenue requirements for stormwater controls. Costs are estimated for
existing and proposed activities, including expanded maintenance programs. To the
extent possible, costs are presented by administrative department and function.

Next, current and potential sources of revenue are described. Two major potential
sources, property taxes and user charges, are evaluated against sever..al criteria including
ease and cost of administration and fairness. Legal requirements, options for billing, and
other issues related to the formation and implementation of a user charge system are
reviewed in the appendices.

Definitions

The stormwater control system includes structures and natural waterways used for the
collection, conveyance, storage, treatment, and disposal of stormwater runoff in a manner
that prevents accelerated channel erosion, increased flood damage, and/or degradation
of water quality. The stormwater control system conventionally has comprised two
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distinct elements: (1) storm drain systems and (2) stormwater management structures.

The storm drain system, which includes facilities used primarily to collect and convey
runoff, includes two basic elements:

(a) open systems consisting of natural watercourses, and

. (b) closed systems consisting of pipes and other structures constructed specifically for
the purpose of transporting runoff.

The Cecil County Stormwater Management Ordinance provides a specific definition of
stormwater management, which distinguishes it from stormwater drainage or conveyance.
This definition of stormwater management also includes two basic elements:

(a) for Quantitative control, a system of vegetative and structural measures may be
used to counter the increased volume and rate of surface runo~f caused by man
made changes to the land.

(b) for Qualitative control~ a system of vegetative and structural measures may be
used to reduce or eliminate pollutants that might otherwise be carried by surface
runoff.

In this report, the terms stormwater control systems, stormwater controls, and stormwater
system are used to refer to both stormwater management and storm drainage.
Consistent use of these definitions will help avoid confusion. The term flood control
occasionally is used interchangeably with quantity control and refers mainly to control of
the peak and duration of runoff flows. In general, the discussion of financing options
that follows applies to both storm drain systems and stormwater management.
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2.0 ADMINISTRATIVE ORGANIZATION AND RESPONSIBILITIES

The Cecil County Department of Public Works (DPW) bears primary responsibility for
both storm drain systems and stormwater management. To this end, DPW maintains a
seat on the Technical Advisory Committee and Planning Commission.

All new subdivision plans must be reviewed by these bodies, and new commercial
projects must obtain site plan approval from the Planning Commission prior to the
issuance of a building permit. Final approval from the Planning Commission can be
granted for these types of projects only after the approval of stormwater management
plans is obtained from the DPW. Construction inspections are conducted by the .QPW
as are maintenance inspections.

All County capital projects are designed by consultants. The projects are subject to the
same approval process as private projects. The construction and maintenance
inspections are performed by a stormwater management inspector from DPW.
Additionally, private testing and engineering firms are hired to conduct necessary tests
and to perform any as-built certifications necessary.

As mentioned above, stormwater management plan reviews are conducted by DPW. In
the special case of basin and pond plans, designs are also submitted to the Soil
Conservation District for their review. Once plans are acceptable, approval may be
granted by the Director of Public Works.
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3.0 REVENUE REQUIREMENTS

Revenue requirements are the costs of all storrnwater control programs and functions.
There are two basic components of revenue requirements: (1) the cost of existing
programs and functions and (2) the cost of new programs considered necessary for
achieving stormwater control objectives. Both can include operating and capital costs. A
good estimate of the total costs is necessary to establish priorities for financing and to
determine the amount of revenues from different sources necess~ry to pay for the
programs.

A difficulty in determining the cost of existing programs is that costs generally are
reported by administrative unit (department), not by program or function. Although the
Department of Public Works (DPW) is the sole agency with responsibility for stormwater
management, it is difficult to determine the fraction of DPW expenditures that are
related to stormwater controls. A rough cost estimate for maintenance of structures can
be performed based on recent site-survey information compiled by MDE and general
engineering formulas. ..

The challenge in estimating costs of potential functions not currently performed by the
County is that few data are available on which to base such cost estimates. The cost
estimates for new functions were developed from a variety of data sources and are
considered accurate only within an order of magnitude.

",

3.1 Current Operating Costs

Direct Operating Costs

Direct operating costs are those incurred by operating agencies that provide direct
services to County residents (DPW in this case). The costs include salaries, consultant
costs, and other budgeted expenses not funded by capital funding mechanisms (e.g.,
bonds). Fiscal Year 1990 operating expenses for stormwater management were
estimated to be $92,0001

•

The FY 1990 operating expenses for storm drainage system development and
maintenance are not available. The expenses are some fraction of the FY 89-90 budget
for DPW that is presented in Table 1.

Cecil County "Data Form for Local Stormwater Management Program Reviews", April, 1990 (MDE,
SSA).
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Table 1

Cecil County DPW Budget by Function (FY 89-90)

ry

Function Regular Operations Enterprise
Operations

Highway $3.79 Million --
Sanit./Waste Control $525,000 .- . $1.56 Million

Other $456,300 $748,500
;)Ource: .via iand Assoclatlon or Countles

A significant fraction of the budget allocated to Highway and Other functions may be
attributable to maintenance of storm drains and ditches. A specific estimation of this
cost, however, would require DPW staff to review records of past expenditures.

Indirect Operating Costs

Indirect operating costs are those incurred by County agencies that provide support
services to operating agencies (Legal, Financial, etc.). As a rule-of-thumb, indirect
operating costs may be estimated as 20 percent of total payroll costs of the operating
agencies (DPW in this case). In turn, payroll costs account for roughly anywhere from
75% to 95% of total direct operating costs related to controlling stormwater.

An estimate of the total payroll costs for current and proposed programs (discussed
below) is $78,000 or 85% of the total costs. Using the rule-of-thumb estimate of 20
percent of total payroll costs leads to an estimated indirect operating cost of $15,640.

3.2 Costs of Proposed and Potential Programs

As discussed in Section 3.4, the general trend in Cecil County is toward increased
stormwater management activities. Activities that may be warranted in the future
include watershed planning, improved maintenance of facilities, and retrofit projects.

Watershed Planning

Watershed planning is necessary to establish water quality goals and to identify actions
that can be taken to achieve the goals. A major component of a watershed plan is the
identification of retrofit projects that can reduce pollution from areas of existing
development. Due to physiographic differences, objectives and projects necessarily will
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vary by watershed. The cost of watershed planning can vary significantly depending on
the problems that exist within a given water:.hed and the level of detail needed in the
plans.-

No watershed specific estimates of the costs to prepare plans are available for this
report; howev~r, the following rough estimate may be used as a guideline. Prince
George's County estimates that a watershed plan for an area approximately 100 square
miles in size costs approximately $500,000. There are 352 square miles in Cecil County.
Based on Prince George's County rule-of-thumb, the cost of completing watershed plans
for all of Cecil County could be about $1,760,000. Because Cecil County is rural and
Prince George's County is more urban, this rule-of-thumb may over estimate the cost of
watershed planning.

Given current expenditures on stormwater programs these costs, if accurate, seem
extremely high. The State has not mandated the preparation of watershed plans, and,
given the high costs of such planning activities, it is unlikely that they would be
undertaken by the Counties voluntarily. Nevertheless, this estimate provides a
reasonable indication of the magnitude of costs that could be incurred if watershed
planning was required. Given the potential magnitude of such costs, it is clear that costs
would have to be phased in over time.

.Improved Maintenance

The County has two basic responsibilities with respect to maintenance:

(1) the County must inspect private facilities and use its regulatory authority to enforce
necessary maintenance; and

(2) the County must inspect and maintain facilities that the County constructs or has
assumed ownership of.

State regulations require that all existing facilities be inspected for maintenance at least
once every three years2

• Because the number of facilities in Cecil County is relatively
small, current staff are able to incorporate maintenance inspection into their regular
workload. Thus costs for inspection are included in current programmatic cost estimates.
The County's inventory and records appeared to be well organized and complete. As
one result of the MDE survey,BPW and MDE staff entered the information in a
computer inventory that is now easily accessible. The overall need for maintenance is
considerably less in Cecil County than in other counties inspected in the summer of 1990.

2 COMAR 26.09.02.10
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During the summer of 1990, MDEihspected alf330fthe inventoried sites to ascertain
their condition. Inspectors found that 69% Jf the sites were functioning hydrologically,
and that 81% were providing water quality benefits. Routine maintenance was needed
at 45% of the facilities and 16% warranted immediate enforcement action (Le., there
were major repairable problems that prevent proper function, lesser repairable problems
that influence function, or problems that are hazards to human safety or property).

An accurate estimation of the costs of maintaining stormwater facilities in Cecil County
would require historical information on the costs of different maintenance activities.
Rough estimates of maintenance costs can be developed either from inventory data, from
the MDE inspection data, or from generalized estimates of maintenance costs in tbe
engineering literature. For example, Schuler (1986) has suggested that three to five
percent of construction costs for stormwater mapagement facilities be allocated annually
for routine and nonroutine maintenance. This latter approach is appropriate for rough
planning purposes, and is most appropriate for this report.

Using Schuler's method and 1989 dollars, annual maintenance costs were estimated to be
about $174 per acre of drainage area for dry and wet basins. The estimated annual
maintenance costs for the fourteen dry and wet basins and one underground basin
amounts to about $25,000. Maintenance costs for vegetated swales, dry wells, and
infiltration trenches were not estimated and are excluded from this maintenance cost
estimate.

In Cecil County private entities presently are responsible for maintenance of most of
these structures. Given the results of inspections, this seems to be working reasonably
well. In some counties, however, local officials have found that private home owner's
associations frequently are unable to maintain facilities adequately. Hence, some
jurisdictions are considering assuming responsibility for maintaining privately-owned
structures. SSA is uncertain as to whether this is an issue in Cecil County. If so, and if
County staff and officials believe that acceptance of maintenance responsibilities by the
County would improve conditions, costs would be expected to be somewhat less than
$25,000 annually for the existing structures.

3.3 Current and Projected Capital Costs

Currently no capital costs are incurred for stormwater management activities; however,
retrofitting of existing stormwater management structures is likely to be an area requiring
future funding. Estimates of the costs of retrofitting watersheds for the purposes of
stream restoration or achievement of Chesapeake Bay nutrient reduction objectives
depend on results of future watershed planning activities. No attempt will be made here
to estimate the cost of retrofitting watersheds in Cecil County to achieve water quality
goals. As watershed plans are developed, retrofitting projects can be identified and the
costs can be estimated.
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3.4 Trends in Costs for Stormwater Controls

Few data are available to forecast trends in costs for potential programs, which include
watershed planning, retrofitting, and improved maintenance. Information from the Cecil
County "Data Form for Local Stormwater Management Program Reviews" (1990)
provides some indication of past trends from 1985 to 1990. Table 2 summarizes some of
these statistics. While it is conceivable that costs for watershed planning could decrease
somewhat over time, it is certain that costs to achieve water quality objectives will
increase as capital projects are designed and implemented. Maintenance ~osts also will
increase, both because existing facilities will age, and because more facilities will be
built. These newer facilities, which will involve more complex designs for quality control,
also will be more expensive to maintain. Though it is premature to try to project the
costs at this time, decision makers should recognize that the costs of retrofitting and
maintenance are likely to increase steadily for the foreseeable future.

Maryland, in coordination with other states in the Chesapeake Bay. watershed, has
mandated more stringent stormwater management practices and set ambitious nutrient
reduction goals. In addition, recent Federal amendments to the Clean Water Act will
require NPDES permits for counties and municipalities. Although Cecil County is not
presently required to obtain a permit for its municipal storm sewer systems, it may have
to in the future. In addition, the County must now obtain permit coverage for its

.activities that are considered industrial (e.g., landfills, and vehicle maintenance depots).
Lands continue to be developed by the private and public sectors; this will result in
additional infrastructure maintenance requirements in the future.

Table 2

Trends in Stormwater Management Activities in Cecil County, MD

90.pgragy

I Trend Indicator I 1985 I 1986 I 1987 I ms I 1989 I 1990 I
SWM Operating (est.)
Expenses N/A N/A $91,000 $97,000 $93,000 $92,000

Acres Served by
SWM Facilities 3s- 117 193 382 810 N/A

Number of SWM
Plans Reviewed N/A N/A 43 67 127 N/A

Number of SWM
Plans Approved N/A N/A 34 S6 89 N/A

Source:Cecil Count "Data Fonn for Local Stonnwater 1"1ana ement Pro m Reviews," MOE. ~ SA, A ril, 19

N/A = Data is Not Available
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An increasing trend in stormwater managen:ent activity is apparent in Table 2; however,
this trend is not reflected as an increase in the operating expenses. These divergent
trends raise the issue of whether current expenditures are adequate.

It is reasonable to assume that changes in Federal and State regulations qiscussed above
will result in greater demands on the resources of Cecil County, DPW. Table 2 also
suggests an increasing trend in stormwater management activities. In addition, Table 2
suggests that general revenues may not be able to meet the increasing needs associated
with stormwater management. Alternative options for financing stormwater controls are
discussed below in Chapter 4.0.

3.5 Cost Summary

Current annual direct operating costs are approximately $92,000 for stormwater
management. Using rules-of-thumb, indirect operating costs associated with current
programs are estimated to be $15,640. Hence, total current costs are estimated to be
about $108,000. The County has not established any new objectives for its stormwater
programs, but, activities and trends at the State level suggest that eventually,
maintenance of facilities may need to be improved, and watershed planning and retrofit
activities may be required. While the former (improved maintenance) would not
represent a significant increase in costs, the latter two (watershed planning and
stormwater retrofit activities) could. Capital costs for stormwater controls for FY 1991
are presently not available. Options for financing these programs are discussed in the
next two sections.

We have not attempted to estimate costs associated with potential new programs.
Although few data are available for projecting future operating and capital costs, it is
certain that needs will increase. Table 2 above indicates a qualitative upward trend in
stormwater management activities, and -increased development suggests an increase in
stormwater drainage activities, but it is difficult to determine from readily available data
what the actual trend in stormwater control costs have been. In general, it is reasonable
to believe that revenue needs will grow at rates higher than inflation.

The anticipated growth of stormwater management revenue needs has several
implications. The first is that revenues sufficient to cover present costs is likely to be
insufficient in coming years. When additional revenues are needed, decision makers will
have to consider several options. First, the general revenues could be increased through
increased tax and fee rates. Second, changes could be made in priorities to shift
resources from other programs to stormwater manageTI.lent programs. Third, decision
makers could choose to ignore stormwater management problems at the risk of violating
State and Federal regulations and triggering political and public repercussions. Finally,
new sources of revenues, such as the one discussed in this report, could be developed.
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4.0 OPTIONS FOR FINANCING STORMWATER CONTROLS

This chapter examines options for financing storrnwater control programs in Cecil
County. Current sources of revenues are described, and alternatives for financing
different activities are evaluated.

4.1 Current Sources of Revenues

Operating funds for stormwater programs come primarily form the County General
Fund. Cecil County revenues can be classified into six categories3

:

Taxes - Local
• Taxes - State Shared
• Licenses, Permits & Service Charges
• Grants
• Other Revenue
• Debt Proceeds

Taxes (Local & State Shared), which include property taxes, income taxes, sales taxes,
and other taxes accounted for approximately 73% of the General Fund Revenues in FY
1989-90. Property taxes accounted for about 57.7% of the tax revenues; income taxes
accounted for an additional 35.4% of the tax revenues. Tax revenues are not targeted
for any particular purpose; thus, in general it is not possible to state that any specific
activity such as stormwater control is financed primarily by a specific type of tax4 or fee.
Data are not available to determine how much of the current revenues for storm drain
systems comes from different sources.

According to data sheets filed with MDE, funds for stormwater management funds come
from three sources: state grants, plan review fees, and inspection fees; none comes from
taxes. In FY 1989-90, a grant from the Maryland Department of Environment (MDE),
Sediment and Stormwater Administration for administration and implementation of the
County's stormwater management program totaled $53,000. 'Plan review fees and
inspection fees accounted for another $40,000, yielding a total of $93,000 for stormwater
management.

3

4

Maryland Association of Counties, 1990.

According to the Maryland Association of Counties, Cecil County collected about $379,000 in service
charges in FY 1989-90. Front foot assessments may have contributed to this total. In addition, some
of the water and sewer charges may fund storm sewer maintenance.
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4.2 Potential Sources of Revenues

MDE has summarized methods for financing stormwater controls in Table 3. A wide
variety of options are available; however, only two sources of revenues are adequate for
major cost items such as operation and maintenance, and debt service on general
obligations or revenue bonds issued to finance retrofit and other capital projects. These
two sources are General Fund tax revenue (primarily property taxes) and user charges.

While property taxes are based on the value of property (land and improvements), user
charges are based on some surrogate measure that correlates with or is representative of
the amount of runoff that leaves a property. Usually the this surrogate is the percentage
of impervious area on a property. In the following subsections, the methods used in this
study to calculate property tax-based stormwater revenues and user charge-based
revenues are illustrated. Both the tax-based and user charge-based approaches impart
costs according to different land uses (e.g., industrial, residential, and commercial), but
the distribution of the costs varies between the two approaches. These distributions are
compared and discussed.

In the following illustrations, revenue requirements for stormwater management in Cecil
County are estimated to be $500,000. This number was selected arbitrarily. It is
sufficient to cover current stormwater management costs, some unknown fraction of costs
for storm drain systems, and/or potential costs for maintenance, watershed planning, and
retrofit activities. The figure is illustrative only, and should be replaced with more
accurate estimates when they become available.
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Table 3 Financing Methods fc·r stormwater Controls (MOE 1988).

Developerl
User Taxpayer Other

Use 0 t ~~,.:.v..::e:.:.n:;:u::.;:e::.;:s,,--__.__--=s:.:o::.;:u::.;r:..c;:.e=--Q.U.~~s . -:P:..;a=-y..s:::- .:.P.::a~__lly.s

Operations « Maintenance
General Fund (property tax)
Utility Fee or Service Charge
Intertund Loans

(tor transition to utility)

x
x

x

General Obligation Bonds
Revenue Bonds
Taxes on other utilities
Grants (federal or state: e.g ••

Community Development Block Grants)
Pay-as-you-go Sinking Fund
Tax Increment Financing

Major Capital Improvements
Redevelopment or
~lew Development

Primarily
New Development

Subdivision Exactions
Developer Incentives
Impact Fees
System Development Charges
General Facilities Charge
In-lieu of Construction Charges
Latecomer Fees for Extensions

Regulatory Services Plan Review & Inspection Fees
On-site Facility Inspection Fees
Penalties and Flnes

Special Services
« Projects Local Improvement Districts

Utility Local Improvement Districts
Arr.& of Special Benefit Financing
Special Purpose Taxing Districts
Homeowners'Associations
Voluntary Gifts



4.2.1 Estimating Revenues from Property Taxes

Ad valorem taxes levied on the assessed value of real property (Le., property taxes) are
the largest single source of revenues in the County budget. The way in which a property
tax works is straight forward: assessors estimate the market value of properties and then
determine assessed value at a rate established by law. Currently, properties are assessed
at approximately 45% of market value. For example, if a residential property is valued
at $100,000, its assessed value is about $45,000. The tax rate is levied per $100 of
assessed valuation. If the tax rate were $1.00 per $100 assessed valuation, the annual tax
on a property with an ~sessed value of $45,000 (market value of $100,000) would be
$450. The tax on any parcel can be determined from data in the County's tax ass~ssment

files.

Table 4 is a worksheet developed to illustrate how potential revenues from property
taxes can be estimated for all of Cecil County. The worksheet uses 1990 data from the
Assessments and Taxation Files. Because the City of Elkton manages a separate
stormwater program, a more accurate estimation would subtract out contributions from
this city. This procedure was not performed for this illustration; however, contributions
from Elkton were subtracted for the user charge case as a supplementary sensitivity
analysis presented at the end of Appendix B.

Column Cl is the list of land use categories that Cecil County and the State
Department of Assessments and Taxation use to record data about properties.

Column C2 contains the number of parcels in each land use category. For example,
there were 57 parcels classified as industrial land use in Cecil County in 1990 (these data
are for actual land use, not zoning).

Column C3 contains estimates of the average value of a parcel in each land use
category. The average value of the 57 industrial parcels in 1990 was $1,144,768 per
parcel.

Column C4 contains estimates of the average assessed value of a parcel in each
category. The values in C4 were computed by multiplying the values in C3 by 0.45 (e.g.,
the average assessed value of an industrial parcel is $515,146 = $1,144,768 * 0.45).

Column C5 contains estimates of the taxable base in each category. The taxable base is
defined here as the total assessed value. The values in C5 are computed by multiplying
the number of parcels (Column C2) by the average assessed value per parcel (Column
C4). For example, the tax base for industrial land use is $29,363,299 = 57 * $515,146.
(Note that a multiplication by 100 is implied for the presentation of values in this
column.)

4-5



Column C6 contains an estimate of a revenue requirement. In this case, the
requirement is $500,000. This number was !:elected to represent a rough estimate of
Cecil County's operating budget for stormwater controL

Column C7 contains an estimate of the tax rate per $100 of assessed valuation necessary
to meet the revenue requirement. This is calculated by dividing the revenue requirement
(bottom of Column C6) by the total taxable base (total summation of Column C5)
$500,000/$11,316,665 = $0.0442.

Column C8 contains estimates of the annual property taxes for an average-valued parcel
in each category that would be required to generate the arbitrary revenue requirement of
$500,000. The values in C8 were computed by dividing the average assessed values
(Column C4) by 100 and multiplying the result by $0.0442. For example, the average
annual tax for an ind?strial parcel would be about $228 = ($515,146 / 100 ) * $0.0442.

Column C9 contains estimates of the total tax paid by all parcels in each land use category
(to generate $500,000 in revenue). These values were calculated by multiplying the number
of parcels (Column C2) by the average annual property tax (Column C8). For example, in
sum, the 57 industrial parcels would pay approximately $12,973 = $228 * 57.

Column CIO contains the percent of total tax paid by each land use category. These
values were computed by dividing the amounts paid by all parcels in each land use
category (Column C9) by the total revenue ($500,000). The portion paid by the
Industrial Sector is about 3%.
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e Table 4

Illustrative Worksheet for Estimating Stormwater Revenues
From Property Taxes in Cecil County, Maryland

Property Tax (S500K Revenue Requirement)
(DRAFT - 1990 Data)

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10

Average Average Tax Rate Yearly Tax Total Fraction
Land Use Nl.riler of Valuel Assessed Tax Base Revenue Per S100 Per Average Paid By Paid By
Category Parcels Parcel Value (x 100) Required Valuation Parcel Category Parcel

Agriculture 900 173,243 77,959 701,634 34.44 31,000 0.06
Conmercial 1,049 278,632 125,384 1,315,282 55.40 58,113 0.12
Conm Res 36 131,869 59,341 21,363 26.22 944 0.00
Exempt 479 624,524 281,036 0 0.00 0 0.00

Parle
Playground
School

Industrial 57 1,144,768 515,146 293,633 227.60 12,973 0.03
Apartments 51 462,788 208,255 106,210 92.01 4,693 0.01
Not Perc 45 30,871 13,892 6,251 6.14 276 0.00
Residential

< 1 Acre 15,842 42,490 19,121 3,029,091 8.45 133,833 0.27
> 1 Acre 5,413 184,929 83,218 4,504,583 36.77 199,024 0.40

Res Ag 307 103,450 46,553 142,916 20.57 6,314 0.01
Res Comn 39 103,477 46,565 18,160 20.57 802 0.00
Condominiun 338 49,462 22,258 75,232 9.83 3,324 0.01
Condo Comn 0 0 0 0 0.00 0 0.00

earShlandS 0 0 0 0 0.00 0 0.00

Non-standard

Cooperative 0 0 0 0 0.00 0 0.00
Mobi l/Trai ler 0 0 0 0 0.00 0 0.00
Group Quar 0 0 0 0 0.00 D 0.00
Motel a 0 0 0 0.00 0 0.00
Forest Cons 0 0 0 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0 0 0 0.00 0 0.00
> .5 - 1 Ac 0 0 0 0 0.00 0 0.00
> 1 Acre a 0 0 0 0.00 0 0.00

Garden Apt. 0 0 0 0 0.00 0 0.00
High Rise 0 0 0 0 0.00 0 0.00
Other 0 0 0 0 0.00 0 0.00

Total (Dev.) 24,556 10,214,356 451,297 0.90

UnimprOVed 11,460 21,375 9,619 1,102,309 4.25 48,703 0.10

Grand Total 36,016 $11,316,665 $500,000 $0.0442 $500,000 1.00

4-7



4.2.2 Estimating Revenues from User Charges

Estimating potential revenues from-charges in a jurisdiction is a straight forward process of
summing up the individual user charges of all of the rate payers in the rate base. In this
context the rate base is defined as the land use categoriess that will be assessed user
charges.

For planning purposes, the procedure is simplified by grouping users according to similar
land uses and estimating the average charge based on the average-sized parcel within each
land use category. The charge for the average parcel in each land use category is multiplied
by the number of parcels within the category yielding a revenue subtotal for that category.
These subtotals are then summed across all of the land use categories to give an estimated
total revenue for the County.

The worksheet used to implement this procedure is described in further detail in the
illustration below. In this particular case, residential user charges (for parcels less than one
acre) were set at a rate that would generate $500,000 given an assumption that the average
impervious area of these parcels is 3,000 sq.ft. Table 5 is a worksheet used to facilitate the
procedure; the purpose of each column is described below.

Because the City of Elkton manages a separate stormwater program, a more accurate
"estimation would subtract out contributions from this city. This procedure was not
performed for this illustration; however, this procedure was conducted as a supp~ementary

sensitivity analysis in Appendix B. e
It is not the intent of this section to explore user charge systems in depth. It is worth noting,
however, that user charge algorithms allow considerable flexibility in adjusting the
distribution of charges among different land use categories". Six alternative user charge
systems are presented in Appendix B. These provide a sense of the available options and
illustrate different resulting distributions of charges.

Column C1 is the name of the land use category. In the cases of Exempt and Residential
land uses, subcategories are defined to allow finer distinctions in stormwater runoff
characteristics.

Column C2 is the number of parcels in each land use category.

5 Land use categories are standard descriptive classifications (e.g., industrial, commercial, residential,
undeveloped. and others). As an approximation, it is assumed that stormwater runoff characteristics
per unit area are the same for all parcels in a given land use category.
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Column C3 is the average parcel size for each land use category expressed in acres. For
the Residential land use category, weighted average parcel sizes were calculated for parcels
greater than, and less than one acre using the data displayed in Appendix A

Column C4 contains the user charge rate factors, which represent the typical percentage of
impervious cover on a property. For example, the rate factor for industrial parcels is 0.70
implying that, on average, about 70% of each industrial parcel is covered by impervious
material. These factors reflect standard hydrologic runoff coefficients such as those used in
the Rational Method of runoff estimation.

For three land use categories (two Residential, and Residential Agriculture) the rate factor
is not applicable (na) because the average impervious a!~a was fixed based on information·
in the engineering literature. This practice is one means of ensuring that user charges for
residential parcels greater than one acre do not differ vastly from charges for parcels less
than or equal to one acre. Other approaches described in Appendix B do not rely on fixing
the area.

This column can also be used to control whether or not a land use category is included in
the rate base. Table 5 illustrates a case in which zero values are inserted for agriculture,
exempt, and unimproved land use categories thereby excluding them from the rate base.

Column C5 is the average impervious area per parcel for each land use category. This
average impervious area is expressed in square feet. The values are calculated as the
(average acres per parcel) x (proportion of impervious area) x (43,560 ft/acre). That is,
(C3) x (C4) x (43,560 ft/acre). Note, (C4) is the rate factor. As noted in the description of
C4, the impervious area was fixed for three of th~ land use categories rather than being
based on this calculation.

Column C6 is the number of Single Family Equivalent (SFE) units. An SFE is defined as
the ratio: (impervious area of an average parcel for a given land use) / (average impervious
area of a residential parcel less than 1 acre). In the worksheet it is calculated as C5/C5*
where C5* is the particular value of C5 for Residential < 1 Acre6

, which in this case is
multiples of 3,000 square fee.!'.

6 Most of the alternative approaches presented in Appendix B of this report defme the SFE with respect
to the average parcel size among residential parcels less than one acre. In one approach, however, the
delineation of the residential land use is much fmer. In that case, the SFE is defmed with respect to the
average parcel size among residential parcels less than 1/4 acre. As a consistent rule, all of the
approaches presented in this report define SFEs with respect to the smallest subclassification of
residential land use. Furthermore, when referring to the smallest subclass the term "typical residential
parcel" is used.

The amount of square feet in an SFE for a given county could be calculated by multiplying a runoff
coefficient times the average parcel size. The decision to select a value of 3,000 sq.ft. here was motivated
by the desire to standardize SFE charges across all counties for a state-wide study (George, 1991).
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For the purposes of this study, this dimensionless unit equals one for a typical single family
living on a residential parcel of less than 1 ~cre. Since most people are familiar with
residential land use, SFEs allow a comparison among land use categories based on a
familiar measure. Once defined, SFEs also facilitate the user charge calculations, although
they are not necessary to meet these ends.

Column C7 is the number of SFEs per land use category. This is equal to the average
number SFEs per parcel multiplied by the number of parcels in the given land use category.
That is, (C2) x (C6). The column is summed to a total at the bottom.

Column C8 is the Total County Revenue Generated per year. It is the product of $4.41
(the charge per SFE) times the sum of column C7 (the grand total number of SFEs for the
county).

Column C9 isthe charge per SFE, which in the present case is $4.41/SFE. It is calculated
as the fraction (C8*) / (C7*) where the star indicates the values th_at are used are from the
bottom of the respective column.

Column CIO is the typical annual charge for each land use category. It is the amount that
would be paid by the owner of an average sized parcel in the given land use category. It is
calculated as the typical number of SFEs times the charge per SFE ($4.41), or (C6) x (C9*)
where the star indicates the value is from the bottom of the column.

Column CII is the total amount of revenue generated by a given land use category. It is e
the product of the average annual charge and the number of parcels for the given land use
category. It is calculated as (ClO) x (C2).

Column Cl2 is the percentage of the total revenue paid by the given land use category. It
. is the total revenue per category divided by the grand total revenue for the entire county. It

is calculated as (Cll) / (C8*) where the star indicates the value is from the bottom of the
column.
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Table 5

Illustrative Worksheet for. Estimating Revenues From
Stormwater User Charges in Cecil County, Maryland

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 cn C12

Average Typical Nunber of
Nunber of Average Rate Sq. Ft. Nunber of SFEs per Revenue Dollars Typical

Land Use Parcels per Acre/ Factor Impervious SFEs per Land Use Requi rement Per Annual Total $ by %Paid by
Category Land Use Parcel (% IJlll.) per Parcel Parcel Category ($) SFE Charge Category Category

Agriculture 900 108.4 0.00 0 0.00 0 0.00 0 0.00
COlIIllerci a l 1,049 5.2 0.82 185,740 61.91 64,947 272.91 _286,287 0.57
Conm Res 36 17.2 0.68 509,478 169.83 6,114 748.59 26,949 0.05
Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

Parle 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 57 25.9 0.70 789,743 263.25 15,005 1,160.40 66,143 0.13
Apartments 51 1.9 0.64 52,969 17.66 900 77.83 3,969 0.01
Not Perc 45 2.6 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 15,842 0.39 na 3,000 1.00 15,842 4.41 69,832 0.14
> 1 Acre 5,413 4.17 na 4,500 1.50 8,120 6.61 . 35,791 0.07

Res Ag 307 11.6 na 4,500 1.50 461 6.61 2,030 0.00
Res COIl1Il 39 5.2 0.64 144,968 48.32 1,885 213.01 8,307 0.02
Condominium 338 0.05 0.64 1,394 0.46 157 2.05 692 0.00
Condo Conm 0 0.0 0.68 0 0.00 0 0.00 0 0.00
Marshlands 0 0.0 0.00 0. 0.00 0 0.00 0 0.00

Non-standard

e Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobil/Trailer 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

. Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 • 1 Ac 0 0.0 0.23 0 0.00 0 0.00· 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 24,556 113,430 $500,000 1.00

UniJlllroved 11,460 5.6 0.00 0 0.00 0 0.00 0 0.00

Grand Total 36,016 113,430 $500,000 $4.41 $500,000 1.00
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4.2.3 Advantages and Disadvantages of Taxes and User Charges

.Because property taxes and user charges are based on different measures (Le., property
values and impervious land area, respectively), their respective burdens across land use
categories differ. The following illustration explores how much owners of average valued
parcels would pay under a property tax system versus how much they would pay for average
sized parcels under a user charge system. We applied both approaches under the
assumption that it was necessary to generate $ 500,000 in revenues.

Two alternate applications of the user charge system are explored. The first case, presented
in Table 6, excludes agricultural and unimproved land uses from the rate base. The second
case, presented in Table 7, includes these two land uses. The property tax approach remains
unchanged in both cases. The distribution of the total revenues among land use categories
is presented as a percentage for both the tax and user charge systems.

As indicated in Table 6, the distribution of payments under the two .systems is significantly
different. Residential property owners generally would pay less under a charge system,
while nonresidential users generally would pay less under a tax system. For example, to
raise $500,000 in taxes, the owner of an average priced residential property valued at
$42,490 would have to pay $8.45 annually, and the owner of an averaged priced industrial
property valued at $1,144,768 would have to pay about $228 annually..
Under a user charge system, the owner of a residential property less than or equal to one
acre in size would pay only $4.41 annually, while the owner of an average sized industrial e
Pt.!fcel of 25.9 acres would pay about $1,160 annually. In addition, under a charge system
the commercial sectOr would bear the bulk of the cost at 57% with the residential sector
bearing the next largest portion at 21%, whereas under a property tax system these
proportions would be 12% for the commercial sector and 67% for residential parcels. The
largest average annual user charge of $1,160 would be paid by property owners in the
industrial sector, while the largest average annual property tax payment would be $228, also
paid by owners in the industrial sector. This last comparison also represents the largest
difference in payments for the average case between the tax and user charge systems, and is
a five fold difference.

The exclusion of agricultural and unimproved land use categories from the rate base for the
user charge system accounts in part for the large differences in payment between the two
systems in Table 6. This is becaus-e agricultural and unimproved land use categories are
represented in the tax system rate base, but are not present in the user charge system rate
base. Consequently, revenues from these two land use categories must be absorbed by the
remaining land use categories under the user charge system. This source of differences in
the the distribution of charges between the two systems is eliminated in the second case
presented in Table 7 below.
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Table-6

Typical Annual Charges and Property Taxes
Necessary to Generate $500,000

(Agricultural and Unimproved Parcels Excluded From Rate Base)

Average Average
User Property Percent Percent
Charge Tax of Total of Total

Land Use Category ($jYear) ($jYear) --Charges Taxes

Agriculture 0 34 0% 6%
Commercial 273 55 57% 12%
Comm. Res. 749 26 5% <1%
Industrial 1,160 228 13% 3%
Apartments 78 92 1% <1%
Residential < 1 acre 4 8 14% 27%
Residential > 1 acre 7 37 7% 40%
Res Agriculture 7 21 <1% <1%
Res. Comm. 213 21 2% <1%
Condominium 2 10 <1% <1%

Total Developed 100% 90%

Unimproved 0 13 0% 10%

Grand Total 100% 100%

Notes: User charges are based on the illustration summarized in Table 5. The tax data was drawn from the
example summarized in Table 4.

Table 7 summarizes the distribution of stormwater program revenues under the assumption
that agricultural and undeveloped lands are included in the rate base of a user charge
system (Note that columns 2 and 4 in Table 7 associated with the property tax system are
identical to those in Table 6). Based on the charge structure used to develop Table 7,
agricultural property owners would experience a nine fold increase in payments in going
from the tax system to the charge system (Le., on average $34 property tax, and $309 user
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charge)8. This result is a direct reflection of the tax system being property-value based, and
the user charge system being directly propOl tional to land area; agricultural property taxes e
on large parcels (average, 108 acres) of relatively inexpensive land are comparable to the .
taxes paid on small, high-valued residential parcels (the average residential parcel size
among parcels less than one acre is 0.39 acres). However, when the charge is proportionate
to parcel size, as it is in the case of user charges, the cost to agricultural property owners
naturally increases.

Table 7

Typical Annual Charges and Property Taxes
Necessary to Generate $500,000

(Agricultural and Unimproved Parcels Included in Rate Base)

Average Average
User Property Percent Percent
Charge Tax of Total of Total

Land Use Category ($jYear) ($jYear) Charges Taxes

Agriculture 309 34 41% 6%
Commercial 121 55 19% 12%
Comm. Res. 333 26 2% <1%
Industrial 516 228 4% 3%
Ap-,~,nments 35 92 <1% <1%
Residential < 1 acre 2 8 5% 27%
Residential > 1 acre 3 37 2% 40%
Res Agriculture 3 21 <1% <1%
Res. Comrn. 95 21 1% <1%
Condominium 1 10 <1% <1%

Total Developed 73% 90%

Unimproved 16 13 27% 10%

Grand Total 100% 100%

Notes: The user charge data was drawn from a worksheet in Appendix B (Worksheet B-5). The tax data was
drawn from the example summarized above in Table 4.

8 A rate factor of 0.10 was used for agriculture and unimproved parcels. If it were desirable to decrease
the contribution from these land use categories, the rate factor could be-reduced (e.g., a factor of
0.025 would result in an average annual charge of about $77 for agricultural parcels).
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Table 7 shows that with the inclusion of the agricultural and unimproved land use
categories, the differences between the user charge system and the tax based system are not
as disparate as in the former case In which these land use categories were excluded
(Table 6). Nevertheless, it is clear that differences exist between the tax based system and
user charge systems that raise a number of issues related to the fairness of the systems. In
addition, because the two systems are based on different measures, different administrative
costs are implied.

The advantages and disadvantages of property taxes and user charge financing systems can
be compared by many measures. Several typical areas for comparison are summarized
below:

• Ease and cost of administration;
Elasticity of the revenue source;
Deductibility;

• Stability of the revenue source;
• Fairness of the revenue measure; and
• Whether the system provides incentives for environmental controls.

Ease and Cost of Administration

Continued reliance on property taxes to finance stormwater controls would not involve
change from existing practice; therefore, a property tax financing system would be easier and
fpeaper to administer than a user charge system. In addition, creation of a stormwater user
charge system could involve reorganization of various departments within the County and
new responsibilities for various departments. Significant expenses could be involved with the
creation of a new billing system, particularly if the amount of impervious cover on each
nonresidential parcel were digitized from aerial photos to determine the appropriate bill.
The equivalent of four to six months of the first years revenues could be required to pay for
creation of the user charge system. The County Council would have to pass an ordinance to
establish the utility and rate structures.

Elasticitv of Revenue Source

The elasticity of a revenue source refers to its ability to generate increased revenues without
changes in the rate structure. Property taxes generally are considered elastic because the
property owners pay more taxes and revenues to the County -- even without increases in the
tax rate -- because of appreciation of property values. If property values stagnate or decline,
then tax revenues also could decline.

User charges generally are not considered elastic. Although revenues from charges may
increase if additional properties are developed, charges to any specific property owner will
not inflate over time. Specific decisions by the County Council would be required to
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increase rates. While this may be desirable from the perspective of making the Council
accountable, opposition to the rate hikes could delay implementation of rate increases
necessary for funding essential activities.

Deductibility

Individuals may deduct the cost of property taxes from their income when computing income
taxes. Thus, to some degree, the cost of property taxes is offset. User charges such as water
and sewer bills generally are not considered deductible. In some cases (e.g, Baltimore
County's proposal) stormwater user charge bills appear as line items on property tax bills. If
the charges were included on the property tax bill, it is not clear whether they would be
considered deductible.

Stability of Revenue Source

Under a property tax system, stormwater control programs must compete with other
necessary government functions for limited revenues. Historically, these programs have not
fared well in budget allocation processes because they have been given low priority. As a
result, stormwater controls have been poorly funded, particularly with respect to
maintenance activities (which can be deferred) and water quality programs (because people
did not recognize the need for them). Given that competition for limited revenues from
property taxes is expected to increase in the future, creation of a dedicated revenue source
through a user charge system is considered to be a more stable method of funding than
continued reliance on a property tax system. This is because all user charges would be tit
placed into a restricted account that could be used only for stormwater programs.

Fairness of Revenue Measures

The fairness of a charge or tax can be evaluated from a variety of perspectives. One
perspective is that a tax or charge is fair if one pays in relation to the extent one uses or
benefits from the facilities or programs provided with the revenues from the tax. For
example, user fees are considered an equitable method of financing water utilities because it
seems fair to charge people for the amount of water they use. A related notion, commonly
called the polluter pays principle, is that people should pay to the e~ent they create a

'pollution problem that the government must solve. This principle suggests that those who
cause water pollution should pay for water quality programs. A different perspective is that
a fair charge is one that is somehow related to one's ability to pay (e.g., a progressive
income tax).

It is thought that a user charge approach might be more fair than a property tax from all of
these perspectives. If owners of property that generate runoff are thought of as "users" of
the public drainage and stormwater management system, the user charge approach is clearly
more fair than a property tax approach. This is because the size of the' parcel and amount
of impervious area of a property, which are the bases of the user charge, are determining
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factors in the amount of runoff from a property; property value is not as directly related to
the amount of runoff from a parcel of land. From the polluter pays perspective, the user
charge approach also would be considered more equitable. That is, if new programs are
required to control pollution from runoff, it seems fair that the people who generate the
runoff should pay. Finally, from the ability to pay perspective, charges may be more fair
than taxes. This is shown in Tables 8 and 9 above. Most residential users would pay less
under a charge system than they would under a property tax system, while nonresidential
property owners such as industrial and commercial would pay more under a charge system.
Although it depends on one's perspective, it can be argued that nonresidential property
owners (e.g., industrial) have a greater ability to pay than residential owners. Nonresidential
property owners, at least, can pass the costs along and the charge can be viewed as cost of
running a business in an environmentally sound manner. Overall, financing stormwater
controls with user charges is considered to be more fair than financing with property taxes.

Incentives for Environmental Controls
-

User charge systems are preferable to property tax systems because they provide incentives
for property owners to provide environmental controls. That is, 'if property owners know
that they will be charged according to the amount of impervious cover on their property,
they have an incentive to minimize cover, thereby reducing runoff. Property tax systems
provide no incentives because they are not based on factors related to runoff. One problem

.with incentives for controls is that if numerous property owners (or a few large ones) reduce
the amount of runoff they generate, total revenues might be reduced. Most existing user
charge systems allow nonresidential property owners to earn credits against user charges by
controlling runoff on-site. Awarding credits is equivalent to reducing the -rate base. If
credits were granted for on-site controls, either total revenues would decrease, or the charge
per unit would have to be increased proportionately for all other property owners.

The development of a stormwater user charge system coupled with a credit system for on
site controls may provide incentives for implementation of best management practices
(construction of runoff control structures). For example, if agricultural parcels were in the
rate base credits could be extended to owners of agricultural property who implement Soil
Conservation District approved conservation plans. A credit system also would make the
rate structure more fair. That is, people in new developments who already are required by
State law to pay for on-site controls would not have to pay again. While some level of
credit is reasonable, it may be desirable not to completely eliminate payment. On-site
controls do not eliminate all stormwater discharges. Since downstream water quality is a
public good, one approach is to have all property owners pay something. One consistent
approach to determining a policy on the minimum payment-after-credit is to have that
payment structure equal the amount paid by owners of undeveloped property.

General conclusions about these relative advantages (+) and disadvantages (-) of property
tax and user charge financing systems are presented in Table 8. For this discussion, we
assume that the user charge system is implemented through the creation of a utility.

4-17



Table 8

Advantages and Disadvantages of Taxes and User Charge Systems

Evaluation Criterion

Ease of Administration

Cost of Implementation

Elasticity of Revenues

Deductibility

Stability of Revenues
Fairness

User (Polluter) Pays

Ability to Pay

Incentives for Controls

User Charge

?.
+

+
+
+
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5.0 SUMMARY AND ADDITIONAL CONSIDERATIONS

The preceding sections have covered a wide range of issues associated with financing
stormwater controls in Cecil County. The report reviews the administrative organization
and responsibilities, estimates the revenues required to fund most stormwater control
programs, summarizes primary options for financing stormwater controls (property taxes and
user charges), and discusses the advantages and disadvantages of property taxes and user
charges.

Cecil County currently spends about $100,000 a year on stormwater management, which is
funded by fees and State grants. Current expenditures for storm drain development and
maintenance are not available. Trends in development activities and recent environmental
legislation suggest that resource needs will increase in the years to come.

For major expense items, (stormwater management facility operations and maintenance,
watershed planning, and retrofitting), property taxes and user charges are the most viable
options for increasing revenues. Each has advantages and disadvantages. The distribution
of fees paid by property owners depends on the type of financing system that is used.
Residential property owners typically would .pay less under a user charge system than a tax
system, while many nonresidential property owners (e.g., industrial and commercial) would
pay more under a charge system. The advantages of a property tax includes elasticity of
.revenues, federal tax deductibility, ease of administration, and lower cost of implementation.

User charges appear to be advantageous for a number or reasons including increased
~<!ability of revenues, fairness, and providing incentives for controls that benefit the
environment. If a user charge system were implemented, the County Council would have to
make a number of significant, complex policy decisions. These would include deciding
which land use categories of parcels to include in the rate base9

•

This study is only an initial step in the process of identifying the level of financial resources
that will be needed to meet future stormwater control demands. While current financial
resource needs are modest enough to be met by fees and State grants, this report considers
the viability and desirability of pursuing the use of property taxes or a user charge system in
anticipation of growing resource needs.

9 As a supplement to this report, MDE has appended several findings of the Baltimore County Stormwater
Management Committee, which has recently recommended the formation of a stormwater user charge
system (See Appendices C and D). These supplements may help provide insights about issues that are
far off on the time horizon from the perspective of Cecil County decision makers.
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GEOGRAPHY. CECIL COUNTY-SUMMARY REDISTRIBUTED TAPE DATE APR 90

IMPROVED UIIIMPROVED TOTAL
--------------_._----------------------------- ----_ .. _---------------_ .... _------------------- ------------------

NO. OF NO. OF NO. OF IW. OF
PARCELS PARCElS PARCHS PARCELS
ACRES AVERAGE ACRES TOTAL ACRES AVERAGE I\CRrS TOTAL

LAND USE SPEC. ACRES ACRES IlIlT SPEC ACRES :;1'[( . I'.CRr~ ACR[~ 1111 r SPfC ACR!::; PARCElS ACRES

------------ -------- -------- -------- --------- .. __ .... - .. - _... - .... - _. - _. _ ... ........... - ... -- .. _--_ .. _- .-------- --------

AGRICULTURAL 900 97527 108.4 0 97527 325 23710 73.0 0 23710 1225 121237

COmlERCIAL 1049 5452 5.2 0 5452 684 7353 10.7 0 7353 1733 12805

corm RES 36 620 17.2 iI 620 1 15 15.0 0 15 37 635

EXEMPT 479 19311 40.3 0 19311 436 5518 12.7 0 5518 915 24829

INDUSTRIAL 57 1474 \ 25.9 0 1474 67 8 f.4 12.6 0 844 124 2318

APARTMENTS 51 91) 1.9 0 99 2 5 2.5 0 5 53 10 f•

il' NOT PERC 45 117 2.6 0 117' {.l3 1032 ., , 0 1032 4611 1149....
~

RESIDENTIAL 21255 211714 1.4 0 28714 9186 7.2678 2.5 0 22678 30 f.41 51392

RES AGR 307 3568 11.6 0 3568 332 25{.6 7.7 0 25{.6 639 (,114
~.

39 202 5.2 202 202
~

RES COMli 0 0 0 .0 0 0 39

CONDOMINIUM 338 17 . 1 ,)'S 0 17 3 0 .0 0 0 341 17

CONDO COMM 0 0 .0 0 0 0 0 .0 0 0 0 0

MARSHLAND 0 0 .0 0 0 1 16 1(, .0 0 1(, 1 16

------------ -------- -----_._- -------- -------- -------- --- ----- - -- --_.. - --- - - -- -- .- -_. _.- -- _. --- - -- - -------- --------

DISrRICT TOTAL 24556 157101 0 157101 I1 f.60 (,~717 0 65717 36016 220313



GEOGRAPHY. CECIL COUNTY-SUMMARY REDISTRIBUTED TAt'E DATE APR 90
LAND USE CODE. RESIDENTIAL

IMPROVED PARCELS(ACRES SPECIFIED) ACREI\GE
---------------------------------_._-------- ------------------------_ .. _--------------------------------------

PERCENT OF CUMULATIVE CUMULATIVE PERCENT OF CUMULAlIVE CUMULATIVE CUMULATIVI
ACREAGE NUMBER OF TOTAL NUMDER OF :: OF TOTAL NmlnER OF TOTAL IIlJl111ER OF 7. OF TOTAL AVERAGE AVERAGE
I1HERVALS PARCELS PARCELS PARCELS PARCELS ACRES ACRES ACRES I\CRES ACREAGE ACREAGE
--------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
o - .25 6655 31. 31 6655 31. 31 882 3.07 882 3.07 .13 .13
>.25 - .5 4319 20.32 10974 51.63 1686 5.87 2568 8.95 .39 .23

>.5 - 1.0 4868 22.90 15842 74.53 3571 12.44 6139 21. 38 .73 .39
>1.0 - 1.5 1823 8.58 17665 83.11 2196 7.65 8335 29.03 1.20 .47
>1.5 - 2.0 883 4.15 18548 87.26 1564 5.45 9900 34.48 1. 77 .53

>2.0 - 3.0 889 4.18 19437 91. 45 2210 7. 70 12109 42.17 2.49 .62

>3.0 - 5.0 831 3.91 20268 95.36 3283 11. 43 15393 53.61 3.95 .76

>5.0 - 10.0 637 3.00 20905 98.35 4398 15.32 19791 68.92 6.90 .95

>10.0 - 15.0 161 .76 21066 99.11 1953 6.80 21743 75.72 12.13 1.03

>15.0 - 20.0 59 .28 21125 99.39 1017 3.54 22760 79.27 17 .24 1.08

i>20.0 - 30.0 62 .29 21187 99.68 1547 5.39 24307 84.65 24.95 1.15

>30.0 - 40.0 28 .13 21215 99.81 972 3.38 25279 88.04 34.71 1.19

>40.0 - 50.0 8 .04 21223 99.85 357 1. 24 25637 89.28 44.67 1.21

>50.0 - 75.0 17 .08 21240 99.93 1032 3.59 26668 92.88 60.69 1.26
>75.0 - 100.0 5 .02 212(j5 99.95 (137 1. 52 2/1116 9(,.40 87.50 1.28

>100.0 - 150.0 4 .02 21249 99.97 518 1.80 276('4 96.20 129.50 1. 30

>150.0 - 200.0 6 .03 21255 100.00 1090 3.80 2871 (. 100.00 181.70 1. 35 :t:'
~

>200.0 - 300.0 0 .00 21255 100.00 0 .00 28714 100.00 .00 1. 35
, >300.0 - 500.0 0 .00 21255 100.00 0 .00 28714 100.00 .00 1.35 eI'V >500.0 - 750.0 0 .00 21255 100.00 0 .00 2871f. 100.00 .00 1. ~5

>750.0 - 1000.0 0 .. 00 21255 100.00 0 .00 28714 100.00 .00 1.35

>1000.0 - 10.000 0 .00 21255 100.00 0 .00 2871f. 100.00 .00 1.35 g.
>10.000 0 .00 21255 100.00 0 .00 ;'S7U. 100.00 .00 1.~5

UNIMPROVED PARCELS (ACRES SPECIFIED) I\CHEI\GE
--------------- ---------- ---------- ---------- _._-------- ---------- --------~- --_. __._--_.- ---------- ---------- ---------- ao - .25 3653, 39.77 3653 39.77 401 1. 77 (tlll 1.77 .11 .11
>.25 - .5 1516/ 16.50 5169 56.27 579 2.55 'Jill 4 ..H .38 .19 -
>.5 - 1.0 1457 15.86 6626 72.13 1067 4.71 20(.8 \ 9.03 .73 .31

>1.0 - 1.g 651 7.09 7277 79.22 791 3.49 2839 12.52 1.22 .39

>1.5 - 2. 365 3.97 7642 83.19 636 2.81 V.75 15.33 1. 74 .45

>2.0 - 3.0 445 4.8(. 8087 88.0(. 1082 (j .77 4558 20.10 2.43 .56

>3.0 - 5.0 392 4.27 8479 92.30 1570 6.92 6128 27.02 4.01 .72

>5.0 - 10.0 331 3.60 8810 95.91 2306 10.17 8'i34 37.19 6.97 .96

>10.0 - 15.0 107 1.16 8917 97.07 1316 5.81 9751 43.00 12:30 1. 09

>15.0 - 20.0 66 .72 8983 97.79 1145 5.05 10896 48.05 17.36 1 .21

>20.0 - 30.0 72 .78
I

9055 98.57 1781 7.85 12677 55.90 24.74 1.40

>30.0 - 40.0 33 .36 9088 98.93 1128 4.98 13806 60.88 34.20 1. 52

>40.0 - 50.0 22 .24 9110 99.17 983 4.33 1(.789 65.21 44.68 1.62

>50.0 - 75.0 39 .42 9149 99.60 2399 10.58 17187 75.79 61.51 1.88

>75.0 - 100.0 19 .21 9168 99.80 1659 7.32 11l8{.u 83.11 87. 31 2.06

>100.0" - 150.0 8 .09 9176 99.89 980 4.32 19826 87.43 122.52 2.16

>150.0 - 200.0 3 .03 9179 99.92 504 2.22 20330 89.65 167.90 2.21
>200.0 - 300.0 3 .03 9182 99.96 660 2.91 20990 92.56 219.87 2.29
>300.0 - 500.0 3 .03 9185 99.99 1109 (•. 89. 720')9 97 JI5 369.77 2.41

>500.0 - 750.0 1 .01 9186 100.00 578 2.55 22677 100.00 577 .80 2.47

>750.0 - 1000.0 0 .00 9186 100.00 0 .00 22677 100.00 .00 2.47

>1000.0 - 10.000 0 .00 9186 100.00 0 .00 22677 100.00 .00 2.47

>10.000 0 .00 9186 100.00 0 .00 22677 100.00 .00 2Ji7

NO. OF IMP. PARCELS. ACREAGE SPECIFIED 21255 ClOO.O) NO. OF UNIMPROVED PARCELS. ACRfAGE SPECIFIED 918~ (100.0)

HO. OF IMP. PARCELS, ACREAGE NOT SPEC. U ( . 0) 110. OF UHHlPROVED PI\RCELS, I\cr-rI\GE !lOT SPEC . o ( .0)

TOTAL 21255 TOTAL 9186
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Appendix B

Six Alternative Algorithms for Deducing Stormwater User Charges

Six alternative approaches for estimating revenues generated by a user charge approach are
briefly described below. These charge structure algorithms are primarily intended to
demonstrate the flexibility of the user charge approach and are not intended to be
exhaustive. It should also be noted that these algorithms, while similar to algorithms used
to implement an actual user charge system, are solely intended for use in estimating
potential revenues.

Summary Descriptions of Six Alternative User Char2e Approaches

The six different approaches are identified by simple names and numbers. The six
approaches summarized below are: Fixed SFE (3,000), FixedSFE (4,000), Quantile,
Detailed, Simplified, Grouped RF (Rate Factors).

Note that for each approach the rate base can be changed (Le., assessing or not assessing
charges for a particular land use category). This represents another layer of options that
could be explored. For our purposes, all six of the approaches were investigated both

. including and excluding the agricultural and unimproved land use categories.

Approach 1 "Fixed SFE (3.000)": The name of this approach is drawn from the fact that
jpe residential SFEs were fixed by professional judgment to 3,000 square feet for residential
parcels less than one acre in areal.

The residential category is divided into two groups: parcels < 1 acre, and parcels > 1 acre.
The following average estimated impervious areas are assumed for each residential category:

3,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
4,500 sq. ft. i~pervious for parcels> 1 acre (1.5 SFE)

Approximately six different rate factors are used for the different land use categories. This
represents a degree of specificity of the rate factors that is mid-ranged with respect to the
other approaches.

This value is based on typical values found in the technical literature. In Approach 2 this value
is fixed at 4,000 sq. ft..
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Approach 2 "Fixed SFE (4.000)": Like ApprJach 1, the residential category is divided into
two groups: parcels < 1 acre, and parcels > 1 acre. The following average estimated
impervious areas are assumed for each residential category:

4,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
6,000 sq. ft. impervious for parcels> 1 acre (1.5 SFE)

Approximately six different rate factors are being used for different land use categories.
This represents a degree .of specificity of the rate factors is mid-ranged with respect to the
other approaches.

From the standpoint of not over estimating the potential" revenues, this approach is more
conservative than Approach 1. At first glance, it may seem counter intuitive that using a
higher impervious area for residential parcels would produce a lower revenue estimate. To
see how this works, consider the following example in which a comparison is made between
SFEs defined to be 4,000 sq.ft./SFE versus 3,000 sq.ft./SFE.

A commercial parcel of 12,000 sq.ft. of impervious area under the Fixed SFE (4,000)
approach pays $20/SFE or (12,000/4,000) x $20/ sq.ft. = $60. Under the Fixed SFE (3,000)
approach, the same commercial parcel is assessed (12,000/3,000) x $20/ sq.ft. = $80. In
both approaches, the same amount of revenue is generated by the residential parcels
because their rates are fixed by definition at $20 and $30 per parcel for the two residential
subcategories. Consequently, the residential land use category does not contribute to
differences in the projected revenue.

-
Approach 3 "Quantile": Again, the residential category is divided into two groups: Res. <
1 acre, and Res. > 1 acre. Rate factors are used to determine SFEs for the residential land
use category rather than fixing the charge as in Approaches 1 and 2.

This approach corrects for sharp differences in user charges between smaller and larger
parcels that arise when the residential land use category is broken into two categories and
mean acreage values are used to represent typical parcel size. An alternative to the use of
mean acreage values, which are often skewed by infrequent extreme values, is to use the
median (50th percentile) parcel size for parcels less than one acre ana the 90th percentile
size as the typical value for parcels greater than one acre2

•

The level of specificity of rate factors is slightly increased above that of Approaches 1 and
2 with approximately eight different rate factors being used for different land use categories.

2 It is the parcel size below which 90 percent of the parcels are smaller, or stated the another way, is the
parcel size for which only 10 percent of the parcels are larger.
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Approach 4 "Detailed": For this approach, tl.e residential category is divided into about 20
acreage intervals according to the data available (See Appendix A above). In addition to
the high level of specificity of the residential category, the rate factors are highly detailed
since a different rate factor is assigned to each of th~ 20 residential acreage categories. The
SFEs for residential parcels are all computed using rate factors as opposed to being fixed.

. '

This approach represents the most detailed revenue estimation approach of the study,
although it is quite simplified in comparison to actual implementation methods.

Approach 5 "Simplified": This approach was motivated by a key aspect of the approach
used in Austin, Texas, which classifies each land use category into one of three rate factor
groups 0.10, 0040, or 0.80.

This approach uses rate factors to determine the SFE for the residential parcels < 1 acre,
but fixes the SFE for parcels > 1 acre at 1.5 SFEs. Consequently, the value of the unit SFE
can rise and fall for different estimates between counties, while the SFE for parcels > 1
acre follows that rise and fall. This combined use of rate factors to compute the unit SFE
and fixed SFEs for the parcels > 1 acre is referred to a hybrid treatment of residential
SFEs.

.This approach derives its name from the fact that it is characterized by having two simplified
features: the collapsed rate factors and only two residential categories.

Approach 6 "Grouped RF": This approach is based loosely on the Ft. Collins, Texas
approach, which attempts to minimize administrative burdens and contested charges by
aggregating users into relatively broad rate factor categories.

Like the Detailed Approach, the level of specificity of the residential category is highly
detailed, and the SFEs for residential parcels are all computed using rate factors. Unlike
the Detailed Approach, however, the level of specificity of the rate factors is simplified by
grouping (hence the name Grouped RF).

The SFE was calculated as (0.60) x (mean acreage) using the smallest residential acreage
interval (0 - 0.25 acres), where 0.60 is the rate factor.
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SuromaIY Results of Revenue Estimates Based on the Six Approaches

Table B-1 and Table B-2 present the results of the six revenue estimation approaches under
two scenarios. Table B-1 excludes agricultural and unimproved land uses and Table B-2
includes these two land uses. Note that the second case (Table B-2) is directly comparable
to the property tax approach, which also levies costs on the agricultural and unimproved
lands.

The six revenue estimates were all developed under the assumption that residential parcels
less than or equal to 1 acre in size would be charged $20 a year. This assumption contrasts
with an approach where by a single revenue target (e.g., $500,000) is specified fOf all six
approaches, and annual residential fees are allowed to vary among approaches to meet the
target. Recall that for the Detailed Approach and the Grouped RF Approach residential
parcels are divided into numerous subcategories. Residential parcels less than one acre are
grouped into one of three categories: those below 0.25 acre, those greater than 0.25 acre
and less than 0.5 acre, and those greater than 0.5 acre and less than 1.0 acre. Consequently,
the dollar amount in the column for "Residential, < 1 acre" (Tables B-1 and B-2) is the
weighted average of the charges associated with these three categories (weighted by number
of parcels).

Table B-1

Revenues and Payment Distributions
for Six Alternative Stormwater User Charge Structures

(Agricultural and Unimproved Land Uses Excluded)

Percentage Paid by category
(Cost per Average Parcel Size)

Residential
ReveBJeS < 1 acre > 1 acre Caa-ercial IrdJstrial All Others

Fixed SFE 3,000 $1,968,080 22% 17"-' 46% 12% 3%
($20) ($30) ($667) ($2,114)

Fixed SFE 4,000 $1,676,600 26% 20% 40% 10% 4%
($20) ($30) ($500) ($1,586)

Quantile $1,792,120 25% 38% 23% 6% 8%
($20) ($60) ($310) ($983)

Detailed $2,132,460 24% 28% 30% 8% 10%
($24) ($51) ($471) ($1,493)

Si~lified $1,316,240 33% 26% 24% -- 7% 10%
. ($20) ($30) ($237) ($882)

Gr~ RF $2,448,080 18% 25% 28% 6% 23%
($20) ($53) ($489) ($1,387)
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T~ble B-2

Revenues and Payment Distributions
for Six Alternative Stormwater User Charge Structures

(Agricultural and Unimproved Land Uses Included3
)

In addition, worksheets for the Fixed SFE (3,000) Approach are provided for three cases
in which $500,000 is set as the revenue target. The first case, Worksheet B-3, excludes
agricultural and unimproved parcels from the rate base. The second case, Worksheet B
4 brings agriculture into the rate base, but excludes unimproved parcels. The third case,
Worksheet B-5, includes both agriculture and unimproved parcels in the rate base.

Finally, two work sheets using the property tax approach are provided. The first case,
Worksheet B-6, is designed to meet a $500,000 revenue target, and is directly
comparable to the user charge approach presented in Worksheet B-5 noted above. The
second property tax case, Worksheet B-7, was developed by fixing the residential rate at
$20 per year. This allows comparison with the user charge work sheets that fix

A relatively smaIl rate factor of 0.10 was used for agricultural land use as compared with 0.80 - 0.82 for
commercial. and 0.60 - 0.70 for industrial.
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residential charges at $20 per year. It should be remembered when making comparisons
that the property tax approaches include both agricultural and unimproved parcels in the
rate base, where as some of the cases based on the user charge approach do not include
both of these land use categories.

Sensitivity Analvsis: Removal of Elkton Parcels From Rate Base

Because the City of Elkton has an independent stormwater control system, Elkton is not
likely to participate in a .county-wide utility. The impact of removing Elkton from the
rate base was assessed by reevaluating four of the six utility charge approaches. This
entailed subtracting the appropriate number of parcels fQr each land use category based
on information in property tax assessment tables, and adjusting the average parcel size.
In general, the average parcel size of the remaining parcels increased slightly.' This
seems consistent with the general tendency for lot sizes to be smaller within city limits.

The analysis was based on the assumption that residential parcels less than one acre in
size would be assessed a fixed annual charge of $20. This results in each of the
alternative approaches generating different revenue totals rather than being fixed to
meet a $500,000 revenue target. Depending on' the charge approach, the percentage
decrease in revenues resulting from the removal of Elkton from the rate base ranged
from 3.9% to 5.4%. Since the different charge structures generated varying total
revenues prior to the removal of Elkton parcels, the decrease in the dollar amounts are
not directly comparable. Table B-3 presents the analysis results.

Table B-3

Sensitivity Analysis: Removal o(Elkton Parcels From User Charge Rate Base

Charge Revenues Generated Revenues Generated Revenue Percent
Approach (Elkton Included) (Elkton Excluded) Decrease Decrease

Fixed SFE 3000 $2,268,600 $2,180,600 $88,000 3.9%

Fixed SFE 4000 $1,823,560 $1,745,340 $78,220 4.3%

Quantile $4,009,720 $3,821,040 $188,680 4.7%

Simplified $1,333,940 $1,262,520 $71,420 5.4%
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Worksheet Set B-1 (page 1 of 6)

~XED SFE (3,000) Stormwater Util
(DRAFT)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Nunber of Acrel Factor I~rvious Number Land Use Requirement Dollarsl Annual Total $ by % Paid by
Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 108.4 . 0.00 0 0.00 0 0.00 0 0.00
COITIIlercial 1,049 5.2 0.82 185,740 61.91 64,947 1,238.27 1,298,941 0.57
Conm Res 36 17.2 0.68 509,478 169.83 6,114 3,396.52 122,275 0.05
Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

Parle 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 57 25.9 0.70 789,743 263.25 15,005 5,264.95 300,102 0.13

Apartments 51 1.9 0.64 52,969 17.66 900 353.13 18,009 0.01
Not Perc 45 2.6 0.00 a 0.00 0 0.00 a 0.00
Residential

< 1 Acre 15,842 0.39 na 3,000 1.00 15,842 20.00 316,840 0.14
> 1 Acre 5,413 4.17 na 4,500 1.50 8,120 30.00 162,390 0.07

Res Ag 307 11.6 na 4,500 1.50 461 30.00 9,210 0.00
Res Conm 39 5.2 0.64 144,968 48.32 1,885 966.45 37,692 0.02
Condominium 338 0.05 0.64 1,394 0.46 157 9.29 3,141 0.00
Condo Conm 0 0.0 0.68 0 0.00 a 0.00 0 0.00

fjarshland 0 0.0 0.00 0 0.00 O· 0.00 0 0.00

Non-standar9

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobil/Traile 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 113,430 $2,268,600 1.00

Unimproved 11,460 5.6 0.00 0 0.00 0 0.00 0 0.00

Grand Total 36,016 113,430 $2,268,600 $20.00 $2,268,600 1.00
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Worksheet Set B-1 (page 3 of 6)

e
QUARTILE Stormwater Ut ili ty Charge System for Cec il County, MD

(DRAFT)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical
Number of Acre/ Factor I~rvious Number Land Use Requirement Dollars/ Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 108.4 0.00 0 0.00 0 0.00 0 0.00
Conmercial 1,049 5.2 0.82 185,740 54.81 57,493 1,096.14 1,149,855 0.29
Conm Res 36 17.2 0.68 509,478 150.33 5,412 3,006.68 108,241 0.03
Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 57 25.9 0.70 789,743 233.03 13,283 4,660.67 265,658 0.07
Apartments 51 1.9 0.64 52,969 15.63 797 312.60 15,942 0.00
Not Perc 45 2.6 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 15,842 0.39 0.20 3,389 1.00 15,842 20.00 316,840 0.08
> 1 Acre 5,413 12.13 0.12 63,406 18.71 101,275 374.19 2,025,491 0.51

Res Ag 307 11.6 0.10 50,530 14.91 4,5n 298.20 91,548 0.02
Res Conm 39 ,5.2 0.64 144,968 42.78 1,668 855.53 33,366 0.01
Condominium 338 0.05 0.64 1,394 0.41 139 8.23 2,780 0.00
Condo Conm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

.rshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 200,486 $4,009,720 1.00

Unimproved 11,460 5.6 0.00 0 0.00 0 0.00 0 0.00

Grand Total 36,016 200,486 $4,009,720 $20.00 $4,009,720 1.00
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Worksheet Set B-1 (page 4 of 6)

SIMPLI FlED Stormwater Utility Charge System for Cecil County, MD

(DRAFT )
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre! Factor Impervious Nunber land Use Requi rement Dollars! Annual Total $ by % Paid by

land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 108.4 0.00 0 0.00 0 0.00 0 0.00

Conmercial 1,049 5.2 0.80 181,210 26.74 28,045 534.70 560,905 0.42

Conm Res 36 17.2 0.80' 599,386 88.43 3,184 1,768.64 63,671 0.05

Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 57 25.9 0.80 902,563 133.16 7,590 2,663.24 151,805 0.11

Apartments 51 1.9 0.80 66,211 9.77 498 195.37 9,964 0.01

Not Perc 45 2.6 0.00 0 0.00 0 0.00 0 0.00

Residential
< 1 Acre 15,842 0.39 0.40 6,778 1.00 15,842 20.00 316,840 0.24

> 1 Acre 5,413 4.17 na 10,167 1.50 8,120 30.00 162,390 0.12

Res Ag 307 11.6 0.10 50,530 7.46 2,289 149.10 45,774 0.03

Res Conm 39 5.2 0.80 181,210 26.74 1,043 534.70 20,853 0.02

Condominium 338 0.05 0.80 1,742 0.26 87 5.14 1,738 0.00

Condo Conm 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00 e
Non-standard

Cooperative 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Mobi l!Trai le 0 0.0 0.80 0 0.00 0 0.00 a 0.00

Group Quar 0 0.0 0.80 a 0.00 a 0.00 0 0.00

Motel 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 - 1 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.40 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.80 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 66,697 $1,333,940 1.00

Unimproved 11,460 5.6 0.00 0 0.00 0 0.00 0 0.00

Grand Total 36,016 66,697 $1,333,940 $20.00 $1,333,940 1.00
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Worksheet SetB-l (oaae 5 of 6)- ~

_TAILED Stormwater Utility Charge System for Cecil County, MD
(DRAFT)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Nunber of Acre! Factor I~rvious Nunber Land Use Requirement Dollars! Annual Total $ by % Paid by
Land Use Parcels Parcel ( 1f1'4) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 77.0 0.00 a 0.00 a 0.00 a 0.00
Coomercial 1,049 2.8 0.82 100,014 27.17 28,503 543.43 570,063 0.38
Conm Res 36 0.0 0.68 0 0.00 0 0.00 0 0.00
Ex~t 479 18.0 0.00 0 0.00 0 0.00 0 0.00
Industrial 57 10.4 0.70 317,117 86.15 4,911 1,723.09 98,216 0.07
Apartments 51 1.7 0.64 47,393 12.88 657 257.52 13,133 0.01
Not Perc 45 0.0 0.00 0 0.00 0 0.00 0 0.00
Residential
o .•25 6,655 0.13 0.650 3,681 1.00 6,655 20.00 133,101 0.09
>.25 - .5 4,319 0.39 0.250 4,247 1. 15 4,983 23.08 99,670 0.07
>.5 - 1 4,868 0.73 0.200 6,360 1.73 8,411 34.56 168,220 0.11
> 1 - 1.5 1,823 1.20 0.160 8,364 2.27 4,142 45.44 82,844 0.06
> 1.5 • 2 883 1.77 0.130 10,023 2.72 2,404 54.46 48,090 0.03
> 2 - 3 889 2.49 0.100 10,846 2.95 2,620 58.94 52,393 0.03
> 3 . 5 831 3.95 0.080 13,765 3.74 3,108 74.79 62,153 0.04
> 5 • 10 637 6.90 0.055 16,531 4.49 2,861 89.82 57,217 0.04
> 10 - 15 161 12.13 0.030 15,851 4.31 693 86.13 13,867 0.01

__ 15 • 20 59 17.24 0.020 15,019 4.08 241 81.61 4,815 0.00
20 - 30 62 24.95 0.013 14,129 3.84 238 76.77 4,760 0.00

> 30 - 40 28 34.71 0.010 15,120 4.11 115 82.15 2,300 0.00
> 40 - 50 8 44.67 0.006 11,675 3.17 25 63.44 507 0.00
> 50 - 75 17 60.69 0.005 13,218 3.59 61 71.82 1,221 0.00
> 75 . 100 5 87.50 0.004 15,246 4.14 21 82.84 414 0.00
> 100 • 150 4 129.50 0.003 16,923 4.60 18 91.95 368 0.00
> 150- 200 6 181.70 0.002 15,830 4.30 26 86.01 516 0.00

Res Ag 307 11.5 0.10 50,094 13.61 4,178 272.19 83,563 0.06
Res COllin 39 1.0 0.64 27,878 7.57 295 151.48 5,908 0.00
Condominium 338 0.05 0.64 1,394 0.38 128 7.57 2,560 0.00
Condo COllin 0 0.0 0.68 a 0.00 0 0.00 0 0.00
Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobi l!Trai le a 0.0 0.64 -0 0.00 0 0.00 0 0.00
Group Quar a 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel a 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 75,295 $1,505,900 1.00

_imprOVed 11,460 5.6 0.00 0 0.00 0 0.00 0 0.00

Grand Total 36,016 75,295 $1,505,900 $20.00 $1,505,900 1.00
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Worksheet Set B-1 (page 6 of 6)

GROUPED RF Stormwater Utility Charge System for Cecil County, MD

(DRAFT)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Nunber of Acre! Factor Impervious Nunber Land Use Requirement Dollars! Annual Total $ by % Paid by

Land Use Parcels Parcel (I~) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 77.0 0.00 0 0.00 0 0.00 0 0.00

Conmercial 1,049 2.8 0.80 97,574 28.72 30,125 574.36 602,500 0.35

Conm Res 36 0.0 0.60' 0 0.00 0 0.00 0 0.00

Ex~t 479 18.0 0.00 0 0.00 0 0.00 0 0.00

Industrial 57 10.4 0.60 271,814 80.00 4,560 1,599.99 91,200 0.05

Apartments 51 1.7 0.60 44,431 13.08 667 261.54 13,338 0.01

Not Perc 45 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
o - .25 6,655 0.13 0.600 3,398 1.00 6,655 20.00 133,099 0.08

>.25 ••5 4,319 0.39 0.250 3,299 0.97 4,194 19.42 83,879 0.05

>.5 - 1 4,868 0.73 0.250 4,188 1.23 6,000 24.65 120,004 - 0.07

> 1 • 1.5 1,823 1.20 0.250 5,416 1.59 2,906 31.88 58,121 0.03

> 1.5 - 2 883 1.77 0.250 6,906 2.03 1,795 40.65 35,895 0.02

> 2 • 3 889 2.49 0.250 8,788 2.59 2,299 51.73 45,987 0.03

> 3 - 5 831 3.95 0.250 12,604 3.71 3,083 74.19 61,652 0.04

> 5 • 10 637 6.90 0.250 20,314 5.98 3,808 119.57 76,169 0.04

> 10 .- 15 161 12.13 0.250 33,983 10.00 1,610 200.04 32,206 0.02

> 15 • 20 59 17.24 0.250 47,338 13.93 822 278.65 16,440 0.01

> 20 • 30 62 24.95 0.250 67,489 19.86 1,232 397.27 24,630 0.01e

> 30 - 40 28 34.71 0.250 92,998 27.37 766 547.42 15,328 0.01

> 40 • 50 8 44.67 0.250 119,030 35.03 280 700.65 5,605 0.00

>50 • 75 17 60.69 0.250 160,899 47.36 805 947.11 16,101 0.01

> 75 • 100 5 87.50 0.250 230,970 67.98 340 1,359.57 6,798 0.00

> 100 • 150 4 129.50 0.250 340,741 100.29 401 2,005.72 8,023 0.00

> 150 - 200 6 181.70 0.250 477,171 140.44 843 2,808.79 16,853 0.01

Res Ag 307 11.5 0.25 125;235 36.86 11,316 737.18 226,313 0.13

Res Conm 39 1.0 0.60 26,136 7.69 300 153.85 6,000 0.00

Condominium 338 0.05 0.60 1,307 0.38 130 7.69 2,600 0.00

Condo Conm 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Cooperative 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Mobil!Traile 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.60 0 0.00 0 0.00 o ' 0.00

Motel 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.40 0 0.00 a 0.00 0 0.00

Total (Dev.) 24,556 84,937 $1,698,740 1.00

Unimproved 11,460 5.6 0.00 0 0.00 0 0.00 0 0.0.

Grand Total 36,016 84,937 $1,698,740 $20.00 $1,698,740 1.00
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Worksheet Set B-2 (page 1 of 6)

e
FIXED SFE (3,000) Stormwater Utility Charge System for Cecil County, MD

(DRAFT • 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acrel Factor Impervious Nunber Land Use Requirement Dollarsl Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 108.4 0.10 472,190 157.40 141,657 3,147.94 2,833,142 0.41

COll1llercial 1,049 5.2 0.82 185,740 61.91 64,947 1,238.27 1,298,940 0.19

COll1ll Res 36 17.2 0.68 509,478 169.83 6,114 3,396.52 122,275 0.02

Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00
Industrial 57 25.9 0.70 789,743 263.25 15,005 5,264.95 300,102 0.04

Apartments 51 1.9 0.64 52,969 17.66 900 353.13 18,009 0.00

Not Perc 45 2.6 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 15,842 0.39 na 3,000 1.00 15,842 20.00 316,840 0.05
> 1 Acre 5,413 4.17 na 4,500 1.50 8,120 30.00 162,390 0.02

Res Ag 307 11.6 na 4,500 1.50 461 30.00 9,210 0.00
Res COll1ll 39 5.2 0.64 144,968 48.32 1,885 966.45 37,692 0.01
Condominium 338 0.05 0.64 1,394 0.46 157 9.29 3,141 0.00
Condo COll1ll 0 0.0 0.68 0 0.00 0 0.00 0 0.00

tJrshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group auar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 255,087 $5,101,741 0.73

Unimproved 11,460 5.6 0.10 24,219 8.07 92,518 161.46 1,850,359 0.27

Grand Total 36,016 347,605 $6,952,100 $20.00 $6,952,100 1.00
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Worsheet Set B-2 (page 2 of 6)

FIXED SFE (4,000) Stormwater Utility Charge System for Cecil County, MD

(DRAFT - 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Nunber of Acrel Factor Impervious Nuri:ler Land Use Requirement Dollarsl Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 108.4 0.10 472,190 118.05 106,243 2,360.95 2,124,854 0.40

CORmercial 1,049 5.2 0.82 185,740 46.43 48,710 928.70 974,204 0.18

CORm Res 36 17.2 0.68 - 509,478 127.37 4,585 2,547.39 91,706 0.02

Exempt 479 40.3 0.00 a 0.00 a 0.00 0 0.00

Park 0.11 a 0.00 a 0.00 a 0.00

Playground 0.17 a 0.00 a 0.00 a 0.00

School 0.50 0 0.00 a 0.00 a 0.00

Industrial 57 25.9 0.70 789,743 197.44 11,254 3,948.71 225,076 0.04

Apartments 51 _1.9 0.64 52,969 13.24 675 264.84 13,507 0.00

Not Perc 45 2.6 0.00 0 0.00 0 0.00 a 0.00

Residential
< 1 Acre 15,842 0.39 na 4,000 1.00 15,842 20.00 -316,840 0.06

> 1 Acre 5,413 4.17 na 6,000 1.50 8,120 30.00 162,390 0.03

Res Ag 307 11.6 na 6,000 1.50 461 30.00 9,210 0.00

Res CORm 39 5.2 0.64 144,968 36.24 1,413 724.84 28,269 0.01

Condominium 338 0.05 0.64 1,394 0.35 118 6.97 2,356 0.00

Condo CORm a 0.0 0.68 0 0.00 a 0.00 a 0.00

Marshland 0 0.0 0.00 a 0.00 0 0.00 a 0.00

Non-standard
e

Cooperative a 0.0 0.64 a 0.00 a 0.00 0 0.00

Mobi l/Trai le a 0.0 0.64 0 0.00 0 0.00 a 0.00

Group Quar a 0.0 0.64 a 0.00 a 0.00 a 0.00

Motel a 0.0 0.82 a 0.00 0 0.00 a 0.00

Forest Cons 0 0.0 0.00 a 0.00 a 0.00 a 0.00

Detached S-F
a - .5 Ac 0 0.0 0.40 a 0.00 a 0.00 a 0.00

> .5 - 1 Ac a 0.0 0.23 0 0.00 a 0.00 a 0.00

> 1 Acre 0 0.0 0.16 a 0.00 a 0.00 a 0.00

Garden Apt. a 0.0 0.40 a 0.00 a 0.00 a 0.00

High Rise a 0.0 0.64 0 0.00 a 0.00 a 0.00

Other 0 0.0 0.50 0 0.00 a 0.00 a 0.00

Total (Dev. ) 24,556 197,421 $3,948,412 0.74

Unimproved 11,460 5.6 0.10 24,219 6.05 69,388 121.10 1,387,768 0.26

Grand Total 36,016 266,809 $5,336,180 $20.00 $5,336,180 1.00
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Worksheet Set B-2 (page 4 of 6)

DETAILED Stormwater Utility Charge System for Cecil County, MD

(DRAFT • 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acrel Factor Impervious Number Land Use Requi rement Dollarsl Annual Total $ by % Paid :;y

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 77.0 0.10 335,412 91.12 82,012 1,822.49 1,640,237 0.35

COllll1ercial 1,049 2.8 0.82 100,014 27.17 28,503 543.43 570,060 0.12

COIlll1 Res 36 0.0 0.68 . 0 0.00 0 0.00 0 0.00

Exempt 479 18.0 0.00 0 0.00 0 0.00 0 0.00

Industrial 57 10.4 0.70 317,117 86.15 4,911 1,723.08 98,215 0.02

Apartments 51 1.7 0.64 47,393 12.88 657 257.51 13,133 0.00

Not Perc 45 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
o ••25 6,655 0.13 0.650 3,681 1.00 6,655 20.00 133,100 0.03

>.25 . .5 4,319 0.39 0.250 4,247 1.15 4,983 23.08 99,669 0.02

>.5 • 1 4,868 0.73 0.200 6,360 1.73 8,411 34.56 168,220 0.01,

> 1 . 1.5 1,823 1.20 0.160 8,364 2.27 4,142 45.44 82,844 0.02

> 1.5 . 2 883 1.77 0.130 10,023 2.72 2,404 54.46 48,090 0.01

> 2 • 3 889 2.49 0.100 10,846 2.95 2,620 58.93 52,393 0.01

> 3 • 5 831 3.95 0.080 13,765 3.74 3,108 74.79 62,153 0.01

> 5 . 10 637 6.90 0.055 16,531 4.49 2,861 89.82 57,217 0.01

> 10 • 15 161 12.13 0.030 15,851 4.31 693 86.13 13,867 0.00

> 15 . 20 59 17.24 0.020 15,019 4.08 241 81.61 4,815 0.00

> 20 . 30 62 24.95 0.013 14,129 3.84 238 76.77 4,760 0.0_

> 30 . 40 28 34.71 0.010 15,120 4.11 115 82.15 2,300 0.00

> 40 . 50 8 44.67 0.006 11,675 3.17 25 63.44 507 o.oe

> 50 - 75 17 60.69 0.005 13,218 3.59 61 71.82 1,221 0.00

> 75 . 100 5 87.50 0.004 15,246 4.14 21 82.84 414 0.00

> 100 . 150 4 129.50 0.003 16,923 4.60 18 91.95 368 O.OC

> 150 • 200 6 181.70 0.002 15,830 4.30 26 86.01 516 0.00

Res Ag. 307 11.5 0.10 50,094 13.61 4,178 272.19 83,562 0.02

Res COIlll1 39 1.0 0.64 27,878 7.57 295 151.48 5,908 0.00

Condominium 338 0.05 0.64 1,394 0.38 128 7.57 2,560 0.00

Condo COIlll1 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 a 0.00 0 0.00

Cooperative 0 0.0 0.64 .' 0 0.00 0 0.00 0 0.00

Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Qual' 0 0.0 0.64 0 0.00 a 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 a 0.00 o. 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 a 0.00 0 O.OC

Total (Dev. ) 24,556 157,306 $3,146,130 0.68

Unimproved 11,460 5.6 0.10 24,219 6.58 75,405 13i .60 1,508,110 0._

Grand Total 36,016 232,712 $4,654,240 $20.00 $4,654,240 1.00
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Worksheet Set B-2 (page 6 of 6)

GROUPED RF Stormwater Utility Charge System for Cecil County, MD

(DRAFT • 1990)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acrel Factor Impervious Number Land Use Requirement Dollars! Annual Total $ by % Paid '-I

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 77.0 0.10 335,412 98.72 88,846 1,974.36 1,776,925 0.35

Conmercial 1,049 2.8 0.80 97,574 28.72 30,125 574.36 602,503 0.12

Conm Res 36 0.0 0.60 0 0.00 0 0.00 0 0.00

Exempt 479 18.0 0.00 0 0.00 0 0.00 0 0.00

Industrial 57 10.4 0.60 271,814 80.00 4,560 1,600.00 91,200 0.02

Apartments 51 1.7 0.60 44,431 13.08 667 261.54 13,338 0.00

Not Perc 45 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
o - .25 6,655 0.13 0.600 3,398 1.00 6,655 20.00 133,100 0.03

>.25 ••5 4,319 0.39 0.250 3,299 0.97 4,194 19.42 83,879 0.02

>.5 - 1 4,868 0.73 0.250 4,188 1.23 6,000 24.65 120,005 0.02

> 1 • 1.5 1,823 1.20 0.250 5,416 1.59 2,906 31.88 58,122 0.01

> 1.5 - 2 883 1.77 0.250 6,906 2.03 1,795 40.65 35,895 0.01

> 2 - 3 889 2.49 0.250 8,788 2.59 2,299 51.73 45,987 0.01

> 3 • 5 831 3.95 0.250 12,604 3.71 3,083 74.19 61,652 0.01

> 5 • 10 637 6,90 0.250 20,314 5.98 3,808 119.57 76,169 0.01

> 10 - 15 161 12.13 0.250 33,983 10.00 1,610 200.04 32,206 0.01

> 15 - 20 59 17.24 0.250 47,338 13.93 822 278.65 16,440 0.00

> 20 . 30 62 24.95 0.250 67,489 19.86 1,232 397.27 24,631 o.o~

> 30 . 40 28 34.71 0.250 92,998 27.37 766 547.42 15,328 0.0"

> 40 . 50 ~- 8 44.67 0.250 119,030 35.03 280 700.65 5,605 0.00

> 50 . 75 17 60.69 0.250 160,899 47.36 805 947.11 16,101 0.00

> 75 . 100 5 87.50 0.250 230,970 67.98 340 1,359.58 6,798 o.o~

> 100 . 150 4 129.50 0.250 340,741 100.29 401 2,005.73 8,023 O.OC

> 150 . 200 6 181. 70 0.250 477,171 140.44 843 2,808.81 16,853 0.00

Res Ag 307 11.5 0.25 125,235 36.86 11,316 737.18 226,314 0.04

Res Conm 39 1.0 0.60 26,136 7.69 300 153.85 6,000 0.00

Condominium 338 0.05 0.60 1,307 0.38 130 7.69 2,600 0.00

Condo Conm 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Cooperative 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Mobi l!Trai le 0 0.0 0.60 _0 0.00 0 0.00 0 0.00

Group auar 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Forest Cons a 0.0 0.00 a 0.00 0 0.00 0 0.00

Garden Apt. a 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Other a 0.0 0.40 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 173,784 $3,475,674 0.68

Unimproved 11,460 5.6 0.10 24,219 7.13 81,689 142.56 1,633,786 0.3_

Grand Total 36,016 255,473 $5,109,460 $20.00 $5,109,460 1.00
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WOrksbeet: 13.;..3

e
FIXED SFE (3,000) Stormwater UtiLity Charge System for Cecil County, MD

($500K DRAFT - 1990)
Average

Average Rate Sq. Ft. TypicaL SFEs per Revenue TypicaL
Number of Acre/ Factor Impervious NLmber Land Use Requi rement DoL Lars/ AnnuaL TotaL $ by % Paid by

Land Use ParceLs ParceL (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

AgricuLture 900 108.4 0.00 0 0.00 0 0.00 0 0.00
CommerciaL 1,049 5.2 0.82 185,740 61.91 64,947 272.91 286,287 0.57
Comm Res 36 17.2 0.68- 509,478 169.83 6,114 748.59 26,949 0.05
Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

ParI< 0.11 0 0.00 0 0.00 0 0.00
PLayground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

IndustriaL 57 25.9 0.70 789,743 263.25 15,005 1,160.40 66,143 0.13
Apartments 51 1.9 0.64 52,969 17.66 900 77.83 3,969 0.01
Not Perc 45 2.6 0.00 0 0.00 0 0.00 0 0.00
ResidentiaL

< 1 Acre 15,842 0.39 na 3,000 1.00 15,842 4.41 69,832 0.14
> 1 Acre 5,413 4.17 na 4,500 1.50 8,120 6.61 35,791 0.07

Res Ag 307 11.6 na 4,500 1.50 461 6.61 2,030 0.00
Res Comm 39 5.2 0.64 144,968 48.32 1,885 213.01 8,307 0.02
Condominium 338 0.05 0.64 1,394 0.46 157 2.05 692 0.00
Condo CoRm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

_shLand 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobi L/Trai Le 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
MoteL 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 -0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 a 0.00 a 0.00 a 0.00

TotaL (Dev. ) 24,556 113 ,430 $500,000 1.00

Unimproved 11,460 5.6 0.00 a 0.00 a 0.00 0 0.00

Grand TotaL 36,016 113,430 $500,000 $4.41 $500,000 1.00
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Worksh~et B-5

e
FIXED SFE (3,000) Stormwater Utility Charge System for Cecil County, MD

($500K DRAFT - 1990)
(Inclues Ag. and Unimp.)

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

NUitler of Acre/ Factor Impervious Number Land Use Requi rement Dollars/ Annual Total $ by % Paid by
Land Use Parcels Parcel ( Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 900 108.4 0.10 472,190 157.40 141,657 226.40 203,762 0.41
CORmercial 1,049 5.2 0.82 185,740 61.91 64,947 89.06 93,421 0.19
CORm Res 36 17.2 0.68 509,478 169.83 6,114 244.28 8,794 0.02
Exempt 479 40.3 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 57 25.9 0.70 789,743 263.25 15,005 378.66 21,584 0.04
Apartments 51 1.9 0.64 52,969 17.66 900 25.40 1,295 0.00
Not Perc 45 2.6 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 15,842 0.39 na 3,000 1.00 15,842 1.44 22,787 0.05
> 1 Acre 5,413 4.17 na 4,500 1.50 8,120 2.16 11,679 0.02

Res Ag 307 11.6 na 4,500 1.50 461 2.16 662 0.00
Res CORm 39 5.2 0.64 144,968 48.32 1,885 69.51 2,711 0.01

4!tndominium 338 0.05 0.64 1,394 0.46 157 0.67 226 0.00
ondo CORm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 , 0 0.00 0 0.00 0 0.00

Non-standard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobil/Traile 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o • .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 24,556 255,087 $366,921 0.73

Unimproved 11,460 5.6 0.10 24,219 8.07 92,518 11.61 133,079 0.27

Grand Total 36,016 347,605 $500,000 $1.44 $500,000 1.00

e
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Works~eet B-6

Stormwater Revenue Estimation for Cecil County, Maryland e
(DRAFT . 1990)

PropertY Tax ($500K Rev. Requirment)

Average Average Tax Rate Yearly Tax Total Percent

Number of Value/ Assessed Tax Base Revenue Per $100 Per Average Paid By Paid By

land Use Parcels Parcel Value (x 1(0) Required Valuation Parcel Parcel Parcel

Agriculture 900 173,243 77,959 701,634 34.44 31,000 0.06

COlllnercial 1,049 278,632 125,384 1,315,282 55.40 58,113 0.12

COllin Res 36 131,869 59,341 21,363 26.22 944 0.00

Exempt 479 624,524 281,036 0 0.00 0 0.00

Park
Playground
School

Industrial 57 1,144,768 515,146 293,633 227.60 12,973 0.03

Apartments 51 462,788 208,255 106,210 92.01 4,693 0.01

Not Perc 45 30,871 13,892 6,251 6.14 276 0.00

Residential
< 1 Acre 15,842 42,490 19,121 3,029,091 8.45 133,833 0.27

> 1 Acre 5,413 184,929 83,218 4,504,583 36.77 199,024 0.40

Res Ag 307 103,450 46,553 142,916 20.57 6,314 0.01

Res COllin 39 103,477 46,565 18,160 20.57 802 0.00

Condominium 338 49,462 22,258 75,232 9.83 3,324 0.01

Condo Coirm 0 0 0 0 0.00 0 0.00

Ma rsh land --,- 0 0 0 0 0.00 0 0.00

Non-standard

Cooperative 0 0 0 0 0.00 0 0.00

/!lobi l/Trai le 0 0 0 0 0.00 0 0.00

Group Quar 0 0 0 0 0.00 0 0.00

Motel 0 0 0 0 0.00 0 0.00

Forest Cons 0 0 0 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0 0 0 0.00 0 0.00

> .5 - 1 Ac 0 0 0 0 0.00 0 0.00

> 1 Acre 0 0 0 0 0.00 0 0.00

Garden Apt. 0 0 -rL 0 0.00 0 0.00

High Rise 0 0 0 0 0.00 0 0.00

Other 0 0 0 0 0.00 0 0.00

Total (Dev.) 24,556 10,214,356 451,297 0.90

Unimproved 11,460 21,375 9,619 1,102,309 4.25 48,703 0.10

Grand Total 36,016 $11,316,665 $500,000 $0.0442 $500,000 1.00
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Worksheet B-7

Stormwater Revenue Estimation for Cecil County, Maryland

Property,Tax ($20 IRes. parcel < 20 Acres)
(DRAFT)

Average Average Tax Rate Yearly Tax Total Percent
Nunber of Valuel Assessed Tax Base Revenue Per $100 Per Average Paid By Paid By

land Use Parcels Parcel Value (x 100) Required Valuation Parcel Parcel Parcel

Agriculture 900 173,243 77,959 701,634 82 73,382 - 0.06
Conmercial 1,049 278,632 125,384 1,315,282 131 137,561 0.12
Conm Res 36 131,869 59,341 21,363 62 2,234 0.00
Exempt 479 624,524 281,036 a 0 0 0.00

Park
Playground
School

Industrial 57 1,144,768 515,146 293,633 539 30,710 0.03
Apartments 51 462,788 208,255 106,210 218 11,108 0.01
Not Perc 45 30,871 13,892 6,251 15 654 0.00
Residential

< 1 Acre 15,842 42,490 19,121 3,029,091 20 316,804 0.27
> 1 Acre 5,413 184,929 83,218 4,504,583 87 471,121 0.40

Res Ag 307 103,450 46,553 142,916 49 14,947 0.01.s Conm 39 103,477 46,565 18,160 49 1,899 0.00
ondominium 338 49,462 22,258 75,232 23 7,868 0.01

Condo COIrrn a 0 a a a a 0.00
Marshland a 0 0 a 0 0 0.00

Non-standard

Cooperative 0 0 0 a 0 0 0.00
Mobi llTrai le a a a 0 a 0 0.00
Group Quar a a 0 0 0 a 0.00
Motel a a a a 0 a 0.00
Forest Cons a a a a 0 a 0.00
Detached S-F

o - .5 Ac a a a a a 0 0.00
> .5 - 1 Ac a a a 0 a a 0.00
> 1 Acre a 0 0 a a 0 0.00

Garden Apt. 0 a 0 a a a 0.00
High Rise 0 0 0 0 0 0 0.00
Other 0 0 0 0 0 0 0.00

Total (Dev.) 24,556 10,214,356 1,068,289 0.90

Unimproved 11,460 21,375 9,619 1,102,309 10 115,287 0.10

.and Total 36,016 11,316,665 $1,183,576 0.1046 $1,183,576 1.00
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Appendix C

Additional Considerations In Iq:llementing A Stol"1llfilter Util lty Systelll

Overview

Maryland Department of Environment, Sediment and Stormwater Administration has published a sample stormwater
utility that could serve as a guide for the development of an ordinance for Cecil County. The MOE sample
ordinance is based on a review of 20 ordinances adopted by other municipalities and counties. The sample
ordinance includes 12 basic sections which are typical of the points that must be addressed when a user charge
system is formed:

1. A statement of findings, intent, and authority.
2. Definitions.
3. Provisions for the creation and administration of a user charge system.
4. References to master stormwater or watershed plans.
5. Provisions for the imposition and calculation of stormwater charges.
6. Creation of a restricted fund for collection and disbursement of stormwater charges and fees.
7. Provisions for credits, exemptions, or surcharges.
8. Provisions for billing procedures.
9. Provisions for enforcement and penalties.
10. Provisions for appeals of charges.
11. A severability clause.
12. limitations of liability in the event of floods.

The following paragraphs outline the types of charges that the County Council would have to make to the County
Code.

Findings, Intent, and Authority

Findings sections of utility ordinances typically state that all people (property owners) in a community
generate runoff, that stormwater management is necessary to protect the public health, safety, and welfare, that
all benefit from control of stormwater, and that all should pay for control of stormwater in relation to the
reasons for creating a utility. For example, one reason for a utility may be to consolidate responsibilities
for different aspects of stormwater control.

While sections concerning findings and intent are general in nature, they are important in establishing the
basis for a utility, and courts may look to them in the event of litigation over creation of the utility. The
necessary section(s) of the County Code would have to be modified to include language specific to the rationale
for creating a utility.

The County also would have to reference provisions in State law which grant authority for imposition of
stormwater charges. The Stormwater Management Act (Title 4, Subtitle 2, Annotated Code of Maryland 1987)
states:

Each county or municipality may adopt a fee system to cover the cost of
reviewing stormwater management plans and implementing stormwater
management programs. The fee shall take effect upon enactment by the local
governing body.

The County Code would have to be amended to include a reference to this provision.

Definitions

The MOE sample ordinance includes definitions for 12 terms that currently are not defined in the County Code.
These and other terms would have to be.~ed to the existing County Code if a utility were established.

Creation and Administration of the Utility

Utility ordinances usually describe how the utility will be managed. The position of the utility with the local
administration is specified (e.g., within DNRP). The responsibilities of specific staff (e.g., County
Executive, the Director of DNRP, The Director of Finance), including their relation to the County Council, may
be described.

Specific 'clauses of ordinances may:

• create Stormwater Boards comprised of appointed citizens, establish terms of office, and

C-l



assign authority, duties, and respori§ibHities(e;g;, require benefit·cost analyses for
all projects);

• State responsibilities of local staff

• authorize Department of Finance to collect charges;
• authorize the appropriate Department to hear appeals and petitions;
• clarify the relations of the county executive with the utility staff;

• Clarify the relation between public and private facilities;

• Specify the type of facilities that the utility will construct and maintain and the types
of private facilities that the utility will accept;

• Specify the types of maintenance for which the utility will be responsible;

• Establish the procedures by which various departments will implement the utility.

Master Stormwater or Yatershed Plans

Stormwater ordinances typically require that utilities operate in the context of a master stormwater plan; they
may specify the minimum contents of plans. For example, ordinances may require that all capital improvements be
mapped by basin and that they be budgeted according to priorities established in individual basin plans. The
existence of a master plan reinforces the idea that stormwater management is a service to be financed by users
tike water supply and wastewater treatment. Operating within the context of a master plan or a set of watershed
plans also strengthens the position of a utility in the even of a suit challenging its legitimacy.

Imposition and Calculation of Stormwater Charces

Utility ordinances typically include several sections related to the establishment and calculation of utility
fees. These are coordinated with other sections of ordinances concerning fees, such as those that establish
plan review or permit fees. Usually, separate section establish the fees, explain how they will be calculated,
and set the levels of the charges. The rationale for all fees and the purposes of the fees are explained
carefully. Items usually specified include:

• References to authorization for imposing fees;

• Amount to be generated by fees (e.g., charges shall cover all stormwater management
costs);

Uses of fees (e.g., planning, design, acquIsItIon of right-of-way, construction, routine
and remedial maintenance, and reconstruction); and

• Basis for charges (land use classification, runoff coefficients, billing algorithm, rate
schedules and provisions for increasing fees).

• The rationale for standardized residential charges.

Stormwater Fund

Utility ordinances require that a separate fund be established for all revenues collected by the utility
(generally referred to as an enterprise fund). The ordinances usually specify permissible disbursements from
the fund (e.g., some utilities allow payments to developers to reimburse costs of constructing facilities
designed to serve areas larger than' the immediate development). Ordinances also clarify the relationship
between the stormwater fund and the general fund (e.g., funds may be used to pay for a proportionate share of
municipal accounting expenses but funds may not be commingled).

Credits, Exemptions, or Surcharges

Some utilities provide credits, reductions, or exemptions for charges if stormwater is retained on-site or if
other criteria are met. These special features usually are specified in separate sections of the ordinance.
The particular section could be amended to include exemptions form utility charges and procedures for credits
from charges, if any. For example, residential developments conSISting of single family houses each on a lot of
two acres or greater presently are exempt from permits; consideration must be given as to whether these homes
would be charged by the utility.

Bill ing

Utility ordinances specify how frequently bills will be issued and who will be responsible for collecting them.
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The model ordinance includes no references to mechanisms for charging users of systems. Sections about billing
would need to be added; options in billing are discussed below.

Enforcement and Penalties

Most util ity ordinances specify actions that can betaken to collect del inquent bi lls. Officials responsible
for collection (e.g., Director of Finance) may be specified. Ordinances may provide for liens against property
in the event of failure to pay. References to other sections of the local code that specify procedures for the
collection of bills may be made. Penalties for failure to comply with the ordinance may be included.

Provisions for Appeals of Charges

Ordinances typically include a separate section that establishes the procedures that people can use to appeal
stormwater charges. For example, hearings could be requested with the appropriate County Department, and the
Department decisions appealed to a stormwater board or to the local council.

Severability

Severability clauses specify that the entire ordinance does not become invalid if a single section is found to
be invalid.

Limitations of Liability

Utility ordinances typically specify that the existence of a stormwater utility does not ensure that floods will
not occur and that the local jurisdiction assumes no liability for any damages caused by flooding.

The sample ordinance available from MOE provides an overview of the basic legal requirements for establishing a
utility. MOE also can make available to the County copies of ordinances adopted by approximately 20
jurisdictions. The language of an ordinance is extremely important in the event of a suit challenging the
legitimacy of the utility. Support from the County's Office of Law would be required during development.

Billing Considerations

Development of a billing system can begin after local officials have selected a rate structure and specified the ~
types of data to be used in the calculation of charges. Practical considerations in the development of a ~
~llling system are reviewed in this section. Specific factors include:

o Methods -and frequency of bi II ing;
o Data requi rements for billi ng; and
o Costs of billing.

Methods and Frequency of Billing

Options for billing in Cecil County would include:

1. Adding stormwater charges to existing bills for water and sewer service;

2. Adding stormwater charges to annual property tax bills as a line item; and

2. Creating a new, separate billing system.

Most utilities add stormwater charges to existing water and sewer bills that are mailed monthly or quarterly
rather than to property tax bills that are mailed annually or semiannually. This method reportedly is favored
because it reinforces the notion that ~ fees are user charges and not taxes. The benefit of adding the
stormwater charges to existing bills is that the cost of developing and maintaining a new billing system can be
significant. The most likely billing option in the County would be to add the stormwater charges to an existing
billing system. This could be done very cheaply if the information in the tax assessor's files is sufficient
for calculating the charges.

Data Requirements for Billing

The types of information that must be coded in a billing system are presented in table 19. Much of this
information already is in the Cecil County tax files.
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Table C-'

Data Needs For a Stonmwater Utility Billing System

Data Needed

Account Nl.IIlber
Service Address (site)
Hap and Parcel Number

(from working maps)
Billing Address·
Tax Assessor's Number
Parcel Area (estimate or measured)
Land Use Code
Intensity of Development

Factor (rate factor)

Data Needed

Equivalent Runoff Units
Drainage Basin Code
Floodplain Location Code
Billing Cycle Code
Billing History Summary
Delinquency Action Code
Special Charge Code
Special Charges
Impervious Area (if measured)
Credits

This information must be readily accessible so that utility staff can respond to inquiries about accounts from
customers.

Costs of Billing

The development of the billing system can be one of the most time consuming and costly tasks in establishing a
utility, particularly if all nonresidential parcels are digitiZed to determine the amount of impervious area.
Cyre (1986, 1987) estimates that between six and 10 months may be required to develop and implement a billing
system and that the costs to develop and implement a system can range from $50,000 to $150,000 for professional
services plus $3 to $10 per account. Utilities surveyed by MOE reported annual billing costs per account
ranging from $1 to $8.64; for these utilities, billing costs accounted for between 1.4% to 16.3% of total
revenues. If an existing billing system is used, the most significant cost the County would incur would be
modification of existing databases to include information for calculating charges (e.g., runoff coefficients,
percent of impervious area per parcel).

Public Relations

Opposition to proposals for stormwater management utilities (i.e., to new fees or to the magnitude of new fees)
almost always emerges. Some utilities have been stalled or defeated because of opposition. Hence, most local
officials with experience in the formation of utilities stress the need for carefully planned, vigorous public
information programs.

Elements of public information programs include:

news release;
letters to business associations and community groups;

• public service announcements;
- mailing of brochures to all accounts;
- public meetings; and
- meetings with influential community leaders.

An example of a brochure used in Denver, Colorado to explain the utility concept to-residents is included as
Figure 1. An approach to gain public support, used successfully in Cincinnati, was to relate proposed capital
improvements to complaints. Public works staff logged over 10,000 complaints about stormwater. The locations
of the problems were noted on maps of 48 recognized communities or neighborhoods in Cincinnati, Ohio. Meetings
then were held with the executive boards of each of the community councils to explain the need for the utility.
Stitt (1986) reports that constituency development through the meetings was important to the success of the
proposed utility.
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Figure 1. Utility Informational brochure, Denver, Colorado
(Denver Wastewater Division, no date).
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There is some evidence, however, that public relations programs have only a limited effect on the success of a
proposal and that the most important factor 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 be accepted, while proposals for
higher fees seem to have been rejected. In Tampa, Florida, for example, a proposal for a utility with monthly
residential fees in excess of 54 was stopped by pUblic opposition despite (Wallace 1986):

• 77 letters to business, civic, and professional groups
• 6 news articles;
- 9 public announcements in three newspapers;
- public meetings in each of seven districts;
• 70,000 utility bill messages; and
- responses to 75 telephone inquiries.

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." The City of Bellevue, however, charges more than $4 per month to
single family residences. Fees in Bellevue, however, have been increased gradually over time.

There also is evidence that the timing of a proposal may affect its success. Utilities in Austin, Texas and
Tulsa, Oklahoma were established after severe floods resulted in the drowning of several people. Stitt (1986)
declares flatly:

You need a ~torm. Nothing was more helpful for stimulating public interest
in the stormwater problem than the two 100 year storms that Cinci(lnati
experienced in 1982.

Regardless of the effectiveness of a public information program in explaining the utility. the first bill is
certain to generate inquiries that the county should be prepared for. Some communities have installed extra
telephone lines and hired additional temporary help to respond to calls. Stitt (1986) reports that the
Cincinnati Stormwater Division received 1.000 calls the day the bills were first issued, but that the number of
calls decl ined to "only about 100" per day ~fter a week.
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AppendbD

~hile the report to which this supplement is appended includes an overview of issues that would arise in the
implementation of a user charge system (e.g., the need for a public relations program), several pragmatic
political issues have not been addressed with the attention that would be required in the event a decision were
made to pursue a utility. These include a host of issues that may be thought of as strategic: how the County
Executive ought "package" a utility proposal, how issues of equity ought be characterized publicly, the timing
of implementation, or ways to adjust runoff coefficients (which are controls) to achieve other equity objective
or to make administration of the system cheaper and easier. These issues are far off on the time horizon, and
do not require direct attention unless a decision is made in favor of pursing a utility. Never the less, it may
be important to keep these long-term matters in mind when considering the issue of utilities in general.

It may be insightful to consider the findings of the Baltimore County Stormwater Management Committee, convened
by the Director of Environmental Protection and Resource Management. They have recently recommended the
formation of a stormwater utility to finance stormwater controls. In doing so, they suggested that guidance
from the Administration would be essential in addressing the following issues, which in view of geographic
proximity may be relevant to Cecil County.

1. Justification for a Utility People will question the need for a utility. A utility is needed for two
reasons: current funding for maintenance is inadequate and new programs are needed to help achieve
water quality goals related to cleaning up the Chesapeake Bay and its tributaries. ~hile documentation
to support these two reasons is adequate, each has political implications •. For example, the statement
that current funding for maintenance is inadequate could be construed as a criticism of budgetary or
allocation decisions made by elected officials. The proposition that the only way for maintenance to be
funded is to establish a separate fee that is placed into a restricted account is a more direct
criticism. On the other hand, this alternative approach to financing is consistent with the
Administration's stated goals of looking into sources of revenue other than property tax.

2. Equity of the Rate Structure The example in Chapters 4 and 5 is illustrative of the way in which utility
financing works. Although most residential users would be better off paying user chances, most
nonresidential property owners, particularly owners of industrial, agricultural, and tax exempt property
would be better off under a property tax system. It is likely that classes of users will contest
elements of the rate base. Based on expected responses to a utility proposal, official could modify the
rate structure in ways to mute objections while leaving basic principles intact. For example, rather
than using engineering based runoff coefficients themselves as charge rate factors, the coefficients
could be grouped so that there would only be a few rate classifications (the Grouped RF (Rate Factor)
Approach is an example of this concept). This would minimize the number of different rates and could
reduce the disparity between types of property owners.

Another issue pertains to credits•. Most utilities offer waivers or credits, at least partial ones, to
owners of nonresidential properties who control stormwater on-site. The Committee believes that it is
unfair to impose charges on the owner of property who already has paid for the construction of
stormwater management facilities and is responsible for maintaining them. In addition, the development
and implementation of a credit system is considered essential for the success of proposals to include
agricultural properties in the rate base: Agricultural land is the largest single source of non-point
source pollution. Although aid is available to assist farmers in the implementation of conservation
plans, the cost of implementation still is high. Although utility charges to owners of agricultural
land could be significant, formation of a utility that included credits for implementation of best
management practices would provide an additional incentive for farmers. Although the Committee believes
that credits should be available, the Committee does not believe that charges for runoff should be
waived completely for any property owner. Stormwater discharges occur even from properties that control
water on-site. In general, the Committee believes that property owners who receive credits should
continue to pay at the rate at which owners of undeveloped property are charged.

While a credit system provides incentives for on-site controls and is important front eh perspective of
equity, credits reduce total revenues. The impact of a credit system on potential utility revenues and
on charges paid by people not eligible for credits needs to be investigated. Design of a credit system
will be a major task in implementation of a utility.

3. Scope of Utility System While the costs of current stormwater programs represent a relatively small
portion of the County's total budget (about 2%), the costs are significant (about $20,000,000). The
costs of proposed new programs ($1.9 million) would represent an increase of almost 10% in current
expenditures. If the new programs (watershed planning and maintenance) were assigned to DEPRM, DEPRM's
operating budget would increase by 135%. An increase of this magnitude could be difficult to manage in
the short term.

A utility could be established to fund ·all or only a few of the existing and proposed activities. If
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(Illustrative Findings of Baltimore County, Con't.)

all stormwater activities were to be financed with at utility, current tax revenues would be freed for
other activities or, theoretically, property taxes could be cut. While this may seem an unlikely
scenario, several municipalities have done this when implementing utilities~ locally, the City of
Baltimore recently dropped the tax rate by five cents, recognizing that the action was largely symbolic.
Determining the scope of programs to be funded by a utility involves numerous political as well as
technical considerations.

4. Implementation Creation of a utility typically requires a substantial period of time. Utility managers
responding to a survey by MOE reported planning periods prior to Council authorization ranging from
seven months to 2.5 years. The planning period reported most frequently was 1.5 to 2 years. Most (75%)
of the utilities reported that utilities were implemented within six months following council
authorization to proceed. In Baltimore County, the Committee has been studying the utility concept for
nearly a year; pre-implementation studies have been completed. Overall, the Committee believes that the
data available to them is sufficient for the Council to determine whether a utility ought be implemented
in Baltimore County. Depending on when a proposal could be presented to the Council, a utility could be
implemented as early as 1991.

, This brief list of issues illustrates the types of problems that will be encountered in the
implementation of a utility. Systematic considerations should be given to these and other issues prior
to and during implementation. Consultants may need to be hired during the implementation phase.
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1.0 INTRODUCTION

The State of Maryland passed the Stormwater Management Act in 1982. Regulations
promulgated in 1983 required all incorporated counties and municipalities to adopt
stormwater management ordinances by 1984. The local programs are to provide controls
that will "maintain after development, as nearly as possible, the predevelopment runoff
characteristics." In addition, local governments must manage programs to implement
provisions of the State's Sediment Control Law, and Maryland's Critical Areas Laws
where applicable.

In 1987 Congress passed the Water Quality Act, a comprehensive overhaul of the Clean
Water Act. Section 319 of the Act requires all states to develop assessment and
management reports that outline strategies to control nonpoint source pollution. In
response, Maryland's primary goal has been to implement the Nutrient Reduction Plan
for which quantitative goals already were in place (i.e., a 40% reduction in nutrient
loadings to the Chesapeake Bay by the year 2000).

These statues, regulations, and policies reflect concerns about the negative impacts of
stormwater runoff on the quality of streams and rivers in Carroll County that are
tributaries of the Chesapeake Bay. A number of stormwater policies, programs, and
projects have been identified to control the quantity and improve the qlJ.ality of runoff.
This report focuses on options available for financing these activities.

Since the initiation of this report the Carroll County Government has reclassified the
Department of Natural Resources as an Office, and moved several of its functions to
other government units. Because the organizational structure is in flux, certain sections
of this report are out-of-date. When stormwater control responsibilities stabilize under
suitable agencies, sections of this report may need to be revised.

Contents of Report

This report begins with a description of administrative and managerial considerations for
collection and management of stormwater. County departments responsible for various
aspects of stormwater management are identified. This description is followed by a
discussion of revenue requirements for stormwater controls. Costs are estimated for
existing and proposed activities, including expanded maintenance programs. To the
extent possible, costs are presented by administrative department and function.

Next, current and potential sources of revenue are described. Two major potential
sources, property taxes and user charges, are evaluated against several criteria including
ease and cost of administration and fairness. Legal requirements, options for billing,
and other issues related to the formation and implementation of a user charge system
are reviewed in the appendices.
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Definitions

The stormwater control system includes structures and natural waterways used for the
collection, conveyance, storage, treatment, and disposal of stormwater runoff in a manner
that prevents accelerated channel erosion, increased flood damage, and/or degradation
of water quality. The stormwater control system conventionally has comprised two
distinct elements: (1) storm drain systems and (2) stormwater management structures.

The storm drain system, which includes facilities used primarily to collect and convey
runoff, includes two basic elements:

(a) open systems consisting of natural watercourse~, and

(b) closed systems consisting of pipes and other structures constructed specifically for
the purpose of transporting runoff.

The Carroll County Stormwater Management Ordinance provides a specific definition of
stormwater management, which distinguishes it from stormwater drainage or conveyance.
This definition of stormwater management also includes two basic elements:

(a) for Quantitative control, a system of vegetative and structural measures may be
used to counter the increased volume and rate of surface runoff caused by man
made changes to the land.

(b) for Qualitative control, a system of vegetative and structural measures may be
used to reduce or eliminate pollutants that might otherwise be carried by surface
runoff.

In this report, the terms stormwater control systems, stormwater controls, and stormwater
system are used to refer to both stormwater management and storm drainage.
Consistent use of these definitions will help avoid confusion. The term flood control
occasionally is used interchangeably with quantity control and refers mainly to control of
the peak and duration of runoff flows. In general, the discussion of financing options
that follows applies to both storm drain systems and stormwater map.agement.
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2.0 ADMINISTRATIVE ORGANIZA'I'I()N AND RESPONSIBILITIES

Development of a stormwater management financing plan depends on the ways in which
responsibilities are shared by the County agencies and private parties involved. The
Carroll County Government is comprised of operational departments and their bureaus
(e.g., Public Works), administrative support offices (e.g., Finance), and other semi
autonomous agencies funded in part or in whole by the County (e.g., Soil Conservation
District) (Figure 1 - County Organization Chart).

Overview

Historically, the DPW, Bureau of Engineering has had primary responsibility for
stormwater controls, including stormwater management plan review, and the DRP,
Bureau of Parks & Facilities conducted maintenance of stormwater management
structures. Sediment control inspections were performed by the Department of Permits
and Regulations, Bureau of Permits and Inspections (DPR, P&I). In July of 1990 the
functions of stormwater management plan review, and sediment control inspection were
transferred to the newly created Deparment of Natural Resource Protecion, Bureau of
Stormwater Management and Sediment Control (DPNR, SMSC). DPW retained
responsibilities for storm drainage. As noted in the Introduction, Carroll County
reorganized in Spring of 1991. The following material is dated in that it does not
incorporate the most recent reorganization.

Prior to the most recent reorganization, four departments and one district had primary
~~sponsibility for stormwater management, sediment control and storm drainage:

• Department of Natural Resource Protection (DNRP)
Bureaus: - Stormwater Management & Sediment Control

- Water Resources

Department of Permits & Regulations (DPR)
Bureaus: - Permits and Inspections

- Development Review

Department of Public Works (DPW)
Bureaus: - Roads

- Enginee-fing

• Department of Recreation & Parks (DRP)
Bureau: - Parks & Facilities

Soil Conservation District, reviews erosion and sediment control plans.
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The Department of Natural Resources, Bureau of Stormwater Management and Sediment
Control (SMSC) was assuming the lead role in coordinating county wide stormwater control
activities~ The primary objective of SMSC is to minimize the adverse impact that new land
development and urbanization will have on stormwater runoff characteristics. SMSC is also
concerned with retrofitting existing developments with controls to correct existing problems
caused by runoff. Table 1 is a list of the current and contemplated responsibilities for
SMSC. The three major areas addressed by SMSC include:

• Stormwater Management
• Sediment and Erosion Control
• Grading

Primary responsibilities include stormwater management plan review and inspection of
stormwater management structures. Many administrative activities, such as managing
bond monies, acting on State and Federal grants, and responding to citizen inquiries, also
make significant demands on staff time but are not elaborated upon in th~s report.

The DNRP, Bureau of Water Resources was part of the Department of Permits and
Inspections until the formation of the Department of Natural Resource Protection in
May, 1990. This bureau is charged with development of watershed management plans.

Storm drain plans are reviewed by the DPR, Bureau of Development Review. Storm
drain maintenance is performed primarily by the DPW, Bureau of Roads. The DPW,
Bureau of Engineering provides design services for storm drainage on capital projects

-'imd required storm drain repairs on County systems.

The DRP, Bureau of Parks and Facilities is charged with performing necessary
maintenance on all County owned structures. Privately owned stormwater management
structures must be maintained by the owners. The County has authority to maintain
private structures and assess the owners for the costs if the owners maintenance practices
are substandard.

The Soil Conservation District reviews all erosion and sediment control plans. Once a
sediment control plan is approved, SMSC issues a grading permit and performs site
inspections on any site requiring sediment control during construction.

Developers in the private sector have primary responsibility for stormwater management
and storm drainage design and construction at new development sites. These
responsibilities include contracting a registered Professional Engineer to design facilities,
providing stormwater management inspections during construction, certifying that
structures are constructed correctly, and providing certified as-built plans for each
stormwater management practice. In addition, many private entities are responsible for
maintenance of stormwater management structures.
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Table 1 - Responsibilities of the Stormwater Management and Sediment Control Bureau

STORMWATER MANAGEMENT

Current Responsibilities

* County review and certification as required by the State.
* Revision of the County stormwater management ordinances as required by the State.
* Expedite Stormwater management plan review and approval:

- Consult with developers prior to and during design phase,
- Review plans for Subdivision Advisory Committee meetings,
- Meet with consultants to discuss comments,
- Review stormwater management changes at fInal plans stage,
- Make determination on stormwater management d~~ign approval,
- Inspect fmal stormwater management facilities.

* Take ownership of noncommercial stormwater management sites.
* Investigate and resolve drainage complaints.
* Monitoring the maintenance of stormwater management sites by private parties, and the DRP,

Bureau of Parks and Facilities.

Future Responsibilities

* RetrofItting existing stormwater management structures.
* Regional stormwater management planning
* Stormwater management dam certifIcation
* Providing stormwater management construction inspectors

SEDIMENT AND EROSION CONTROL

Current Responsibilities

* Prepare and refIne existing Ordinance No.5 (Grading and Sediment Control).
* Inspect sediment and erosion control measures during construction-approved plans and single

lot construction (Inspection authority delegated by the State).
* Assurance of the structural integrity of sediment control devices and enforce site stabilization.
* Investigate sediment and erosion complaints.
* Liaison with the soil conservation district.

Future Responsibilities

* Review and approve sediment and erosion control plans.

GRADING Responsibilities

* Prepare ordinance revisions.
* Consult with and advise developers during design.
* Review grading plans and present comments to the Subdivision Advisory Committee.
* Make determination on approval of final grading design.
* Issue grading permits, and conduct inspections during construction.
* Enforce plans as approved.
* Investigate grading complaints.
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Currently, Carroll County will accept ownership of all non-commercial or non-industrial
stormwater management structures two years after the as-built plans have been
approved. The County inspects each structure to ensure it is functioning properly before
it accepts ownership. In the past the County did not take ownership of all non
commercial and non-industrial ponds. The owners of the remaining non-County ponds
are responsible for their maintenance.

The relationships and responsibilities of the various operating agencies and the private
sector discussed in this section are summarized in Table 2. The table is a matrix which
pairs general environmental objectives (e.g., Runoff Quality, Quantity Control, etc.) with
operational functions (e.g., Watershed Planning, Design & Construction, Inspection, etc.).
At least one responsible party is identified for each cell in the matrix.

The departments work together through the Subdivision Advisory Committee (SAC) and
informal meetings. However, new regulations and public awareness regarding
stormwater management are forcing rapid changes in management practices. It is clear
that several different County bureaus must interact to manage the essential components
of the stormwater control system. Because of overlapping responsibilities and the recent
department reorganizations, procedures for coordinating activities are in transition.
From a financial perspective, the division of responsibilities makes it difficult to
determine the total costs of existing stormwater management programs and to estimate
or project the costs of functions that the County presently is not performing.

As explained below, past budgets and the estimated FY 91-92 budget probably are not
·sufficient to support comprehensive, effective stormwater management programs. The
small size of past and present budgets reflects the realities of limited funding
mechanisms (e.g., the tax base), rather than actual needs. The key programmatic
objective requiring expansion is the area of water quality controL
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Table 2

SUMMARY OF RELATIONSHIPS AND RESPONSIBILITIES

GENERAL OBJECTWES

QUALITY QUANTITY DRAINAGE/ SEDMNT. & EROSION
CONTROL CONTROL CONVEYANCE CONTROL

FUNCTION

Watershed
Planning DNRP DNRP DPW N/A

Design &
Construction

Private Developer Developer Developer Developer
Public DPW DPW DPW DPW
Regional DNRP,DPW DNRP,DPW DPW DNRP

Redevelopmentj
Retrofit

Private DNRPj DNRPj Developer N/A
Developer Developer

Public DNRP DNRP DPW N/A

Regulation &
Plan Review DNRP DNRP P&I SCD,DNRP

Operations &
Maintenance

Private DNRPj DNRPj Owner Developer
Owner Owner

Public DNRP, P&F DNRP, P&F DPW Contractor j
DPW

Inspection DNRPj DNRPj DPW DNRP
Developer Developer

DNRP:
DPW:
P&I:
P&F:
SCD:

Notes:

Department of Natural Resource Protection
Department of Public Works
Department of Permits & Regulation. Bureau of Permits & Inspections
Department of Recreation & Parks. Bureau of Parks & Facilities
Soil Conservation District

• Both DNRP and DPW could be involved with design and. construction of regional stormwater'management facilities. The design
function would be completed by DNRP, and the construction function may be" completed by DPW.

• Private stormwater retrofit work may be performed by the DNRP if funds are available,and the general environmental health of the
County is expected to be improved by the retrofit,
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3.0 REVENUE REQUIREMENTS

Revenue requirements are the costs of all stormwater control programs and functions.
There are two basic components of revenue requirements: (1) the cost of existing
programs and functions and (2) the cost of new programs considered necessary for
achieving stormwater control objectives. Both can include operating and capital costs. A
good estimate of the total costs is necessary to establish priorities for financing and to
determine the amount of revenues from different sources necessary to pay for the
programs.

A difficulty in determining the cost of existing programs is that costs generally are
reported by administrative unit (department), not by program or function. For example,
the County budget includes a line item for the Department of Public Works, Bureau of
Engineering - Construction Inspection and, for that Program, has a breakdown of
expenditures by object (personal services, supplies and materials, etc.). Although the
budget notes that the Program is responsible for, among other things, "inspecting and
approving ... storm drain ... construction," it does not specify how rrmch of the total
Program costs are for stormwater functions. Similarly, no stormwater function costs are
available in the Budget for the other key departments specified in Section 2.0. Because
of limitations of data in the Budget documents, estimates of costs for stormwater
functions in most of the key departments were compiled by the Bureau of Stormwater
Management and Sediment Control. Methods for estimating costs for maintenance of
structures are described below. A rough estimate can be generated using recent MDE
site-survey information and general engineering data (these costs are to be borne by the
Department of Recreation and Parks, Bureau of Parks and Facilities).

A difficulty in estimating costs of potential functions not currently performed by the
County is that the County has few data on which to base such cost estimates. The cost
estimates for new functions were developed from a variety of data sources and are
considered accurate only within an order of magnitude.

3.1 Current Operating Costs

Direct Operating Costs

The estimated direct operating costs for stormwater management programs for Fiscal
Year (FY) 1991-92 are presented in Table 3. These are presented by bureau and
function based on data from SMSC. Total current costs, exclusive of maintenance costs,
are $1,568,712.
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Table 3 - Estimated Costs of Stormwater Programs in FY 1991-92

Operating Costs

DEPARTMENT OF NATURAL REsaJRCE PROTECTION

Bureau of Sto.-...ater ManagelEnt and
sediment Control

DepartlBent
Slbtotal

• Stormwater Management Review •••••••••
• Stormwater Management Inspection . • • • • • •
• Sediment Control/Drainage Complaint Inspection
• Stormwater Management Retrofit Program •.••
• Regional Stormwater Management Program (Proposed)
• Stormwater Manageme~t Dam Certification (Proposed)

Bureau of loIater Resources Management

• Current l.Iatershed Management •
• New l.Iatershed Planning (Proposed)

Department Indirect Costs (Proposed)
Department Indirect Costs (Current)

DEPARTMENT OF PERMITS AND REGULATIONS

Bureau of Developnent Review

• Storm Drainage Design Review1

Department Indirect Costs

DEPARTMENT OF PUBLIC IoIORKS

Bureau of Roads

$ 81,386
$ 44,108
$140,782
$ 88,407
$ 63,407*
Not Available*

--. $ 50,000
$750,000*
$152,645*
$ 78,792

$ 29,715
$----2...i.1Q

$1,218,090

$ 35,225

• Storm Drainage Maintenance •.•••••••••••••• $412,224

Bureau of Engineering

• Flood Studies and Culvert Redesign ••••
• Small Drainage Pipe Replacement Structures

Department Indirect Costs •••••••••••

DEPARTMENT OF RECREATION AND PARKS

Bureau of Parks & Facilities

$ 50,000
$200,000
$101,334 $ 763,558

• SI.I Management Structure Maintenance (Proposed)
Department Indirect Costs •••••..••••••

SOIL CONSERVATION DISTRICT

Not Available*
Not Available $ Not Available

*

• Sediment Control Review
Department Indirect Costs .•

Proposed Costs

$ 54,000
$ 10,260

Capital Costs - (Not Currently Available)

Current Program Total
Proposed Program Total
Current Indirect Cost
Proposed Indirect Cost
Capital__Cost Total
GIWlD TOTAL

$1,218,090

$ 1,568,712
$ 813,407*
$ 195,896
$ 152,645*
$ Not Available
$ 2,730,660

Based on staff time spent on storm drainage reviews in 1990 using average salary figures that include
benefits.
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Indirect Operating Costs

Indirect operating costs are those incurred by County staff agencies that provide support
services (Legal, Financial, etc.) to operating agencies, which provide direct services to
County residents. These include costs incurred by the Office of Finance, the Office of
Management and Budget, The Office of Law, the Office of Public Information, and the
Office of Human Resources and Personnel Services. As a rule-of-thumb, overhead costs
may be estimated as 20 percent of total payroll costs of the operating agencies.

Personnel services or payroll costs account for roughly anywhere from 75% to 95% of
total expenditures for all items related to controlling stormwater depending on the
department. Estimated indirect costs are also shown in Table 3. An estimate of the
payroll costs for current programs is $979,480 or approximately 80% of the current costs.
An estimate of the payroll costs for proposed programs is $1,742,705 or approximately
80% of the proposed costs. Using the rule-of-thumb that 20 percent of these figures
yields an estimated overhead cost, we calculate an indirect cost of $195,896 for current
programs, and 152,645 for proposed programs for a total estimate of $348,541 in indirect
costs.

3.2 Costs of Proposed and Potential Programs

County staff now consider some stormwater management functions to be deficient. Staff
has targeted program needs in the areas of watershed planning, improved maintenance,
and regional stormwater management. Cost estimates summarized in Table 3 above are
discussed below. Proposed retrofit projects are discussed in Section 3.3 on Current and
Proposed Capital Costs.

Watershed Planning

Watershed planning is necessary to establish water quality goals and to identify actions that
can be taken to achieve the goals. A major component of a watershed plan is the
identification of retrofit projects that can reduce pollution from areas of existing
development. Due to physiographic differences, objectives and projects necessarily will vary
by watershed. The cost of watershed planning can vary significantly depending on the
problems that exist within a given watershed and the level of detail needed in the plans.

No watershed specific estimates of the costs of preparing plans are available for this
report. Prince George's County estimates that a watershed plan for an area
approximately 100 square miles in size costs a,pproximately $500,000. There are 455
square miles in Carroll County. Based on Prince George's County rule-of-thumb, the
cost of completing watershed planning for Carroll County could be about $2,275,000.
Because Carroll County is rural and Prince George's County is more urban, this rule-of
thumb may over estimate the cost of watershed planning.

3-3



In the analyses that follow, it will be assumed that the annual cost of watershed planning
in Carroll County would be $750,000 (about one-third of the total). This presumes that
studies would be phased in. Regardless of whether planning was conducted in-house or
by consultants, it initially may be difficult for the responsible agency (DNRP, Bureau of
Water Resources) to manage projects costing $750,000. However, after initial
demonstration projects, several studies probably could be undertaken concurrently.
While costs for planning would decline in the future, these costs would be replaced by
costs for design and construction of retrofit projects.

Improved Maintenance _

The County has two basic responsibilities with respect t_I? maintenance:

(1) the County must inspect private facilities and use its regulatory authority to require
necessary maintenance; and

(2) the County must physically inspect and maintain facilities that the County constructs
or has assumed ownership of.

State regulations require that all existing facilities be inspected for maintenance at least
once every three years. The County's inventory and records, which were updated in
1990, are in good order and generally of high quality. The information is in a computer
inventory and is easily accessible. Bureau of Stormwater Management staff, burdened
with the responsibility for post-construction inspection of new facilities, has not made e 
maintenance inspections and enforcement a priority. Although an additional staff
position is identified in the 1992 budget, it is unclear whether the additional personnel
will be sufficient to meet the needs of inspecting both the older structures and newly
developed ones. _

During the summer of 1990, MDE inspected 62 of approximately 280 sites to ascertain
their condition. While inspectors found that 76% of the sites were functioning
hydrologically, most (81%) needed routine maintenance. Inspectors reported that about a
third warrant immediate enforcement action (i.e., there were major repairable problems
that prevent proper function, lesser repairable problems that influen~e function, or
problems that are hazards to human safety or property).

Accurate estimation of the costs of maintaining stormwater facilities in Carroll County
would require an inspection to ascertain the condition of each facility. In addition,
information on the costs of different maintenance activities would be required. These
data are not available. Rough estimates of maintenance costs could be developed from
experience and historical records including inventory data and data from the MDE
inspections, or by using engineering rules-of-thumb. The latter approach is appropriate
for rough planning purposes, and is most appropriate in the present situation since
historical records may not be well developed. Schuler (1986) has suggested that three to
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five percent of construction costs for stormwater management facilities be allocated
annually for routine and nonroutine maintenance. In Carroll County, maintenance costs
are expected to be expensive at least initially because little maintenance has been
performed at most of the facilities. No estimates are included herein, however, because
bureaucratic responsibilities for maintenance are not well defined.

Stormwater Management National Pollutant Discharge and Elimination System
(NPDES) Permits

Pursuant to Federal regulations adopted in November 1990, Carroll County must obtain
NPDES permits for stormwater discharges from County facilities considered industrial
activity. These include discharges from landfills, sewage treatment plants, maintenance
garages, and other facilities. In addition, the County eventually may be required to
obtain a NPDES permit for discharges from the separate storm sewer system maintained
by the County. County staff will develop the cost estimates for these activities at an
appropriate time.

3.3 Current and Projected Capital Costs

In addition to the pollution control needs identified in the previous section, County staff
identified the retrofitting of existing stormwater management structures as an area that
probably will require funding in the future. Estimates of the costs of retrofitting
watersheds for the purposes of stream restoration or achievement of Chesapeake Bay
nutrient reduction objectives depend on results of future watershed planning activities.
No attempt will be made here to estimate the cost of retrofitting watersheds in Carroll
County to achieve water quality goals. As watershed plans are developed, retrofitting
projects can be identified and the costs can be estimated.

3.4 Trends in Costs for Stormwater Controls

Few data are available to forecast trends in costs for potential programs -- watershed
planning, retrofitting, and improved maintenance. While it is conceivable that costs for
watershed planning could decrease somewhat over time, it is certain that costs to achieve
water quality objectives will increase as capital projects are designed and implemented.
Maintenance costs also will increase, both because existing facilities will age and because
more facilities will be built. These newer facilities, which will involve more complex
designs for quality control, alsosvill be more expensive to maintain. Though it is
premature to try to project the costs at this time, decision makers should recognize that
the costs of retrofitting and maintenance are likely to increase steadily for the
foreseeable future.

Maryland, in coordination with other states in the Chesapeake Bay watershed, has
mandated more stringent stormwater management practices and set ambitious nutrient
reduction goals. Recent Federal amendments to the Clean Water Act will require
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NPDES permits for counties and municipalities. Although Carroll County is not
presently required to obtain a permit for its mupicipal separate storm sewer system, it
may have to in the future. In addition, lands continue to be developed by the private
and public sectors; this will result in additional infrastructure maintenance requirements
in the future.

The recent reorganization of Carroll County's stormwater management administration
complicates analysis of past trends. Data available for this report are limited, but it is
possible to get a rough sense of past trends by considering trends in the two key Bureaus
in DPW that handle stormwater management matters, the Bureau of Roads, and the
Bureau of Engineering.' These trends are very rough since they represent the totality of
the bureau costs rather than just stormwater costs. Nevertheless, since the work loads of
both bureaus are based on development activity, they serve as reasonable trend
indicators.

Between FY 1989 (actual) and FY 91 (budget) a $256,000 (11%) increase2 in the budget
.of the Bureau of Roads was recorded. During the same period, the Bureau of
Engineering experienced a budget increase of 24%. It is difficult to draw firm
conclusions from these figures; however, it should be noted that the newly created
Bureau of Stormwater Management is taking on responsibilities once held by the Bureau
of Engineering, suggesting that the effective increase in functions previously conducted
solely by the Bureau of Engineering is greater than 24% over the two year period.

Indications are that maintenance of stormwater management structures has been a low
funding priority for the Bureau of Parks and Facilities over the past several years. Since
the County assumes ownership of all non-commercial and non-industrial structures two
years after the as-built plans have been approved, it is reasonable to assume the need for
maintenance funds will increase in the future. Moreover, it is likely that stormwater
management costs during the next few years will increase in response to setting up and
implementing the administrative apparatus needed to respond to new regulations after
which costs may level off.

3.5 Cost Summary

Current direct operating costs for stormwater control are approximately $1,568,712.
Proposed watershed planning could cost $750,000 annually. Annual costs for new
maintenance inspection programs and maintenance of public facilities are not presently
available. Costs of potential new programs are not presently available, but could be
substantial depending on the scope of programs undertaken. Indirect operating costs are
estimated to be $195,869 for current programs and $152,645 for proposed programs
amounting to a total of $348,541. Capital costs for sturmwater controls for FY 1991 are

Changes presented in this section are not adjusted for inflation.
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also not presently available. Thus, the beSt estimate of total current and proposed
operating and capital costs is $2,730,660. Options for financing these programs are
discussed in the next two sections. .

Although few data are available for projecting future operating and most capital costs, it
is certain that costs will increase. Increases in operating budgets of key Bureaus that
administer stormwater programs have been observed in recent years, but it is difficult to
determine from readily available data what the actual trend in stormwater management
costs have been. In general, it is reasonable to believe that costs will grow at rates
higher than inflation. This has several implications, the first one being that revenues
sufficient to cover present costs will be insufficient in subsequent years. Local decision
makers have several options; the general revenues can be increased through increased
tax or fee rates, priority changes can be made to shift resources from other programs to
the stormwater management program, or new sources of revenues can be developed.
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4.0 OPTIONS FOR FINANCING STORMWATER CONTROLS

This chapter examines options for financing stormwater control programs in Carroll
County. Current-sources of revenues are described, and alternatives for financing
different activities are evaluated.

4.1 Current Sources of Revenues

Operating funds for stormwater programs corne primarily form the County General
Fund. Carroll County classifies all revenues in its General Fund in six categories:

• Taxes - Local
• Taxes - State Shared
• Licenses & Permits
• Grants
• Other Revenue
• Prior Year Surplus

Taxes (Local & State Shared), which include property taxes, income taxes, sales taxes,
and other taxes, accounted for over 83% of the General Fund Revenues in FY 1991.
Property taxes account for 40% of the tax revenues; income taxes account for an
additional 31% of the tax revenues. Tax revenues are not targeted for any particular
purpose; thus, it is not possible to state that any specific activity such as stormwater
control is financed primarily by a specific type of tax.

These current sources of revenues for stormwater control programs are shown in Table 4
along with the functions they support. Fees and service charges have been combined in
a single category and, for simplicity, the other categories have been omitted. Taxes are
the largest source of revenues and are used to pay for all activities now undertaken
except the construction of new stormwater management facilities, which is done by
private developers (Le., the construction of new facilities is an exaction).

Due to the lack of detail in the budget documents, it is not clear how much of current
revenues for stormwater controls comes from sources other than taxes. The Maryland
Department of Environment (MDE), Sediment and Stormwater Adffiinistration provides
grants to the County for administration and implementation of its stormwater
management program. Annual grants from MDE for stormwater management have
been increasing over the past few years to $47,900 for FY 1990-91. It is uncertain
whether this trend will continue in the future. With the exception of these state grants,
most of the non-tax revenues come from fees for services; these cover only a fraction of
the costs of regulation.

Carroll County is currently revising its fee structure for permits and plan reviews. No
specific references are made in the FY 1990-91 operating budget document regarding
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fees for stormwater management, and historical figures for total revenues from fees are
not available. In general, relative to tax revenues and expenditures for stormwater
controls, revenues from grants and service fees are small. These sources of revenues will
not be discussed further in this report.

4.2 Potential Sources of Revenues

MDE has summarized methods for financing stormwater controls in Table 5. A wide
variety of options seemingly are available; however, only two sources of revenues are
adequate for major cost items such as operation and maintenance and debt service on
general obligation or revenue bonds issued to finance retrofit and other capital projects.
These are general fund tax revenue (primarily property taxes) and user charges. While
property taxes are based on the value of property (land and improvements), user charges
are based on some measure, usually the percentage of impervious area on a property,
that correlates with or is representative of the amount of runoff that leaves a property.

In the following subsections, methods used to calculate property taxes and user charges
are described and illustrated. The difference in distribution of the burden of taxes and
user charges is discussed. In the illustrations, $1.5 Million dollars is used as a target
figure. This figure corresponds roughly to the current operating costs (exclusive of
indirect costs), and was selected to serve as a baseline value for illustrative purposes
only.
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Table 4

Current Sources of Revenues for Stormwater Controls

...

Use of Funds Taxes

Grants,
Revenue
From Other
Agencies

Developers,
Exactions,
Permits,
Licenses,
Service Charges

Operating Budget

Watershed Planning
Administration,

Design, & Reg.
Services X X3 X

Maintenance
Conveyance System X
Quality Controls
Quantity Controls X

Capital Budget4

Retrofits
Conveyance X
Quantity Controls X
Quality Controls X

New Development
Conveyance Controls X X
Quantity Controls X
Quality Controls X

Grant From SSA.

Major projects may be financed with debt proceeds (i.e., bonds). Since property taxes are ultimately
used to payoff bonds, taxes are listed as a source of revenue.
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Table 5 Financing Meth.odS for stormwater Controls (MOE 1988).

Use of Re..::!.v...::e~n~u:..:e::.s=-__. ..:::s~o~u~r:..:c~e=--Qf R.~~~s

Developer/
User Taxpayer
Pays Pavs

Other
Pay'::s

Operations « Maintenance
General Fund (property tax)
Utility Fee or Service Charge
Interfund Loans

(for transition to utility)

x
x

x

General Obligation Bonds
Revenue Bonds
Taxes on other utilities
Grants (federal or state; e.g.,

Community Development Block Grants)
Pay-as-you-go Sinking Fund
Tax Increment Financing

Major Capital Improvements
Redevelopment or
New Development

Primarily
New Development

~ Regulatory Services

Subdivision Exactions
Developer Incentives
Impact Fees
system Development Charges
General Facilities Charge
In-lieu of Construction Charges
Latecomer Fees for Extensions

Plan Review & Inspection Fees
On-site Facility Inspection Fees
Penalties and Fines

Special Services
« Projects

Local Improvement Districts
Utility Local Improvement Districts
Are~ of Special Benefit Financing
Special Purpose Taxing Districts
Homeowners' Associations
Voluntary Gifts



4.2.1 Estimating Revenues from Property Taxes

Ad valorem taxes levied on the assessed value of real property (Le., property taxes) are
the largest single source of revenues in the County budget. The way in which a property
tax works is straightforward: assessors estimate the market value of properties and then
determine assessed value at a rate established by law. Currently, properties are assessed
at approximately 45% of market value. For example, if a residential property is valued
at $100,000, its assessed value is about $45,000. The tax rate is levied per $100 of
assessed valuation. If the tax rate were $1.00 per $100 assessed valuation, the annual tax
on a property with an assessed value of $45,000 (market value of $100,000) would be
$450. The tax on any parcel can be determined from data in the County's tax ass~ssment

files.

Table 6 is a worksheet developed to illustrate how potential revenues from property
taxes can be estimated for all of Carroll County. The worksheet uses 1990 data from the
Assessments and Taxation Files.

Column Cl is the list of land use categories that Carroll County and the State
Department of Assessments and Taxation use to record data about properties.

Column C2 contains the number of parcels in each land use category. For example,
there were 110 parcels classified as industrial land use in Carroll County in 1990 (these
data are for actual land use, not zoning).

Column C3 ·contains estimates of the average value of a parcel in each land use category.
The average value of the 110 industrial parcels in 1990 was $1,172,636 per parcel.

Column C4 contains estimates of the average assessed value ofa parcel in each
category. The values in C4 were computed by multiplying the values in C3 by 0.45 (e.g.,
the average assessed value of an industrial parcel is $527,686 = $1,172,636 * 0.45).

Column C5 contains estimates of the taxable base in each category. The taxable base is
defined here as the total assessed value. The values in C5 are computed by multiplying
the number of parcels (Column C2) by the average assessed value per parcel (Column
C4). For example, the tax base for industrial land use is $58,045,500 = 110 * $527,686.

Column C6 contains an estimate of a revenue requirement. In this case, the
requirement is $1,500,000, a number selected to represent a rough estimate of Carroll
County's operating budget for stormwater control.

Column C7 contains an estimate ·of the tax rate per $100 of assessed valuation necessary
to meet the revenue requirement. This is calculated by dividing the revenue requirement
(bottom of Column C6) by the total taxable base (total summation of Column C5)
$1,500,000/$22,103,926 = $0.0679.
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Column C8 contains estimates of the annual property taxes for an average-valued parcel
in each category that would be required to generate the revenue requirement of
$1,500,000. The values in C8 were computed by dividing the average assessed values
(Column C4) by 100 and multiplying the result by $0.01. For example, the average
annual tax for an industrial parcel would be $358 = ($527,686 / 100 ) * $0.0679.

Column C9 contains estimates of the total tax paid by all parcels in each land use category
(to generate $1,500,000 in revenue). These values were calculated by multiplying the
number of parcels (Column C2) by the average annual property tax (Column C8). For
example, in sum, the 110 industrial parcels would pay $39,390 = $358 * 110.

Column CIO contains the percent of total tax paid by each land use category. These
values were computed by dividing the amounts paid by all parcels in each land use
category (Column C9) by the total revenue ($1,500,000). In sum, industrial parcels
would pay $39,390.

4-6



Table 6

Illustrative Worksheet for Estimating Stormwater Revenues
From Property Taxes in Carroll County, Maryland

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10

Average Average Tax Rate Yearly Tax Total Fraction
Land Use NlIIlber of Valuel Assessed Tax Base Revenue Per $100 'Per Average Paid By Paid By
Category Parcels Parcel Value (x 100) Required Valuation Parcel Category Parcel

Agriculture 1,909 128,930 58,019 1,107,573 39.37 75,161 -0.05
Comnercial 1,354 355,785 160,103 2,167,798 108.65 147,109 0.10
Coam Res 0 0 0 0 0.00 0 0.00
Exempt 608 799,182 359,632 0 0.00 0 0.00

Park
Playground
School

Industrial 110 1,172,636 527,686 580,455 358.09 39,390 0.03
Apartments 88 675,100 303,795 267,340 206.16 18,142 0.01
Not Perc 0 0 0 0 0.00 0 0.00
Residential

< 1 Acre 21,973 96,452 43,403 9,537,029 29.45 647,195 0.43
> 1 Acre 11,202 130,308 58,639 6,568,696 39.79 445,760 0.30

Res Ag 888 108,881 48,996 435,088 33.25 29,526 0.02
Res COll1l1 1 83,100 37,395 374 25.38 25 0.00
Condominium 278 61,808 27,814 n,322 18.87 5,247 0.00
Condo CORm 0 0 0 0 0.00 0 0.00
Marshlands 0 0 0 0 0.00 0 0.00

Non-standard

Cooperative 0 0 0 0 0.00 0 0.00
Mobi llTrai ler 0 0 0 0 0.00 0 0.00
Group Quar 0 0 0 0 0.00 0 0.00
Motel 0 0 0 0 0.00 0 0.00
Forest Cons 0 0 0 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0 0 0 0.00 0 0.00
> .5 - 1 Ac 0 0 0 0 0.00 0 0.00
> 1 Acre 0 0 0 0 0.00 0 0.00

Garden Apt. 0 0 0 0 0.00 0 0.00
High Rise 0 0 0 0 0.00 0 0.00
Other 0 0 0 0 0.00 0 0.00

Total (Dev. ) 38,411 20,741,675 1,407,556 0.94

Unimproved 9,663 31,328 14,098 1,362,251 9.57 92,444 0.06

Grand Total 48,074 22,103,926 $1,500,000 0.0679 $1,500,000 1.00

Note: This illustration was developed under the assumption of a $1.5 Million revenue requirement (1990 Data).
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4.2.2 Estimating Revenues from User Charges

Estimating potential revenues from charges in a jurisdiction is a straightforward process of
summing up the individual user charges for all of the rate payers in the rate base. In this
context the rate base is defined as the land use categoriess that will be assessed charges.

For planning purposes, the procedure is simplified by grouping users according to similar
land uses arid estimating the average charge based on the average-sized parcel within each
land use category. The charge for the average parcel in each land use category is multiplied
by the number of parcels within its category yielding total revenue by category. These are
then summed across categories to give ,an estimated total revenues for the jurisdiction.

This procedure is described in further detail in the example below. In this particular case,
residential user charges (for parcels less than one acre) were fixed at a rate that would
generate $1.5 Million. This will allow a direct comparison with the property tax procedure
described in the previous section. Table 7 is a worksheet used to facilitate the procedure;
the purpose of each column is described below. -

It is not the intent of this section to explore user charge systems in depth. It is worth noting,
however, that user charge algorithms allow considerable flexibility in adjusting the
distribution of charges among different land use categories. Six alternative user charge
systems are presented in Appendix B. These provide a sense of the available options and
illustrate different resulting distributions of charges.

Column Cl is the name of the land use category. In the cases of Exempt and Residential
Hind uses, subcategories are defined to allow finer distinctions in stormwater runoff
characteristics.

Column C2 is the number of parcels in each land use category.

Column C3 is the average parcel size for each land use category expressed in acres. For
the Residential land use category, weighted average parcel sizes were calculated for parcels
greater than, and less than one acre using the data displayed in Appendix A.

Column C4 contains the user charge rate factors, which represent the typical percentage of
impervious cover on a property. For example, the rate factor for industrial parcels is 0.70
implying that, on average, aboutJO% of each industrial parcel is covered by impervious
material. These factors reflect standard hydrologic runoff coefficients such as those used in
the Rational Method of runoff estimation.

s Land use categories are standard descriptive classifications (e.g., industrial, commercial, residential,
undeveloped, and others). As an approximation, it is assumed that stormwater runoff characteristics
per unit area are the same for all parcels in a given land use category.
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For three land use categories (two Residential, and Residential Agriculture) the rate factor
is not applicable (na) because the average impervious area was fixed based on information
in the engineering literature. This practice is one means of ensuring that user charges for
residential parcels greater than one acre do not differ vastly from charges for parcels less
than or equal to one acre. Other approaches described in Appendix B do not rely on fixing
the area.

This column can also be used to control whether or not a land use category is included in
the rate base. Table 7 illustrates a case in which zero values are inserted for agriculture,
exempt, and unimproved land use categories thereby excluding them from the rate base.

Column C5 is the average impervious area per parcel for each land use category.- This
average impervious area is expressed in square feet. The values are calculated as the
(average acres per parcel) x (proportion of impervious area) x (43,560 ft/acre). That is,
(C3) x (C4) x (43,560 ft/acre). Note, (C4) is the rate factor. As noted in the description of
C4, the impervious area was fixed for three of the land use categories rather than being
based on this calculation.

Column C6 is the number of Single Family Equivalent (SFE) units. An SFE is defined as
the ratio: (impervious area of an average parcel for a given land use) / (average impervious
area of a residential parcel less than 1 acre). In the worksheet it is calculated as C5/CS*
where C5* is the particular value of C5 for Residential < 1 Acre6

, which in this case is
3,000 square feet'.

For the purposes of this study, this dimensionless unit equals one for a typical single family e
living on a residential parcel of less than 1 acre. Since most people are familiar with
residential land use, SFEs allow a comparison among land use categories based on a
familiar measure. Once defined, SFEs also facilitate the user charge calculations, although
they are not necessary to meet these ends.

Column C7 is the number of SFEs per land use category. This is equal to the average
number SFEs per parcel multiplied by the number of parcels in the given land use category.
That is, (C2) x (C6). The column is summed to a total at the bottom.

6

7

Most of the alternative approaches presented in Appendix B of this report define the SFE with respect
to the average parcel size among residential parcels less than one acre. In one approach, however, the
delineation of the residential land use is much finer. In that case, the SFE is defined with respect to the
average parcel size among residential parcels less than 1/4 acre. As a consistent rule, all of the
approaches presented in this report define SFEs with respect to the smallest subclassification of
residential land use. Furthermore, when referring to the smallest subclass the term "typical residential
parcel" is used.

The amount of square feet in an SFE for a given county could be calculated by multiplying a runoff
coefficient times the average parcel size. The decision to select a value of 3,000 sq.ft. here was motivated
by the desire to standardize SFE charges across all counties for a state-wide study (George, J., 1991).
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Column C8 is the Total County Revenue Generated per year. It is the product of $15.24
(the charge per SFE) times the sum of column C7 (the grand total number of SFEs for the
county).

Column C9 is the charge per SFE, which in the present case is $l5.24/SFE. It is calculated
as the fraction (C8*) / (C7*) where the star indicates the values that are used are from the
bottom of the respective column.

Column CIO is the typical annual charge for each land use category. It is the amount that
would be paid by the owner of an average sized parcel in the given land use category. It is
calculated as the typical number of SFEs times the charge per SFE ($15.24), or (C6) x (C9*)
where the star indicates the value is from the bottom of the column.

Column en is the total amount of revenue generated by a given land use category. It is
the product of the average annual charge and the number of parcels for the given land use
category. It is calculated as (ClO) x (C2).

Column C12 is the percentage of the total revenue paid by the given land use category. It
is the total revenue per category divided by the grand total revenue for the entire county. It
is calculated as (Cll) / (C8*) where the star indicates the value is from the bottom of the
column.
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Table 7

Illustrative Worksheet for Estimating Revenues from
Stormwater User Charges in Carroll County, Maryland

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12

Average Typical NlJ'Ii:>er of
NlJ'Ii:>er of Average Rate Sq. Ft. NlJ'Ii:>er of SFEs per Revenue Dollars Typical

Land Use Parcels per Acre! Factor Impervious SFEs per Land Use Requi rement Per Annual Total $ by %Paid by
Category Land Use Parcel (% Imp.) per Parcel Parcel Category ($) SFE Charge Category Category

Agricul ture 1,909 77.0 0.00 0 0.00 0 0.00 0 o~oo

Cornnerci a l 1,354 2.8 0.82 100,014 33.34 45,140 508.18 688,076 0.46
COllIn Res 0 0.0 0.68 0 0.00 0 -_.- 0.00 0 0.00
Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 105.71 11,628 1,611.30 177,243 0.12
Apartments 88 1.7 0.64 47,393 15.80 1,390 240.81 21,191 0.01
Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 21,973 0.46 na 3,000 1.00 21,973 15.24 334,941 0.22
> 1 Acre 11,202 3.14 na 4,500 1.50 16,803 22.86 256,133 0.17

Res Ag 888 11.5 na 4,500 1.50 1,332 22.86 20,304 0.01
Res Conrn 1 1.0 0.64 27,878 9.29 9 141.65 142 0.00
Condominillll 278 0.05 0.64 1,394 0.46 129 7.08 1,969 0.00
Condo Conrn 0 0.0 0.68 0 0.00 0 0.00 0 0.00
Marshlands 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard DeCooperative 0 0.0 0.64 0 0.00 0 0.00 0
Mobi llTrai ler 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 38,411 98,404 $1,500,000 1.00

Unimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 98,404 $1,500,000 $15.24 $1,500,000 1.00

Note: This illustration was developed under the assumption of a $1.5 Million revenue requirement (1990 Data).
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4.2.3 Advantages and Disadvanta.ges ofTaxes and User Charges

Because property taxes and user charges are based on different measures (Le., property
values and impervious area, respectively), their respective burdens on any particular
property owner differ. Table 8 was developed to illustrate how much owners of average
valued and average sized parcels would have to pay under each system. Table 8 also
includes data about the percentage of total revenues that would be paid by each land use
category.

The distribution of payments under the two systems is significantly different. Residential
property owners generally would pay less under a charge system, while nonresidential users
generally would pay less under a tax system. For example, to raise $1,500,000 in taxes, the
owner of a residential property valued at $96,452 would have to pay $29 annually, while the
owner of an industrial property valued at $1,172,636 would have to pay $358 annually.

Under a charge system, the owner of a residential property less than or equal to one acre in
size would pay only $15.24 annually, while the owner of an industrial property lOA acres in
size would pay about $1,611 annually. This scenario indicates that the commercial sector
would bear the bulk of the cost at 46% with the residential sector bearing 39%. The largest
annual user charges of $1,611 would be paid by property owners in the industrial sector.
The largest change in payments between the tax and user charge systems would fall equally
on both the commercial and industrial sectors, and would be a four fold increase.

A prominent feature of Table 8 is the exclusion of Agricultural and Unimproved land use
categories from the rate base for the charge system. Whereas the current scenario explores

-the case in which these two land uses are not charged, Table 9 below specifically explores
the case in which they are included in the rate base.

An alternative distribution of charges is presented in Table 9 under the assumption that
agricultural and undeveloped lands are included in the rate base. While it is unlikely that
agricultural property owners would be charged, this example is useful because it illustrates
the flexibility of the user charge approach. Based on the charge structure used to develop
Table 9, agricultural property owners would experience a ten fold increase in payments in
going from the tax system to the charge system (Le., on average $39 property tax, and $413
user charge)8. This result is a direct reflection of the tax system being property-value based,
and the user charge system being directly proportional to runoff characteristics. Agricultural
property taxes on large parcels~average, 77 acres) of relatively inexpensive land are
comparable to the taxes paid on small, high valued residential parcels (average, 0.46 acres);
however, when land size is taken into consideration, as it is in the case of user charges, the
cost to agricultural property owners naturally increases.

It is important to note that a rate factor of 0.10 was used for agriculture. If it were desirable to
decrease the contribution from this land use category, the rate factor could be reduced (e.g., a factor
of 0.025 would result in an average annual charge of about $104).
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Table 8

Typical Annual Charges and Property Taxes
Necessary to Generate $1,500,000

(Agricultural and Unimproved Parcels Excluded From Rate Base)

Average Average
User Property Percent Percent
Charge Tax of Total of Total

Land Use Category ($/year) ($/year) -Charges Taxes

Agriculture 0 39 0% 5%
Commercial 508 109 46% 10%
Industrial 1,611 358 12% 3%
Apartments 58 206 1% 1%
Residential < 1 acre 15 29 22% 43%
Residential > 1 acre 23 40 17% 30%
Res Agriculture 23 33 1% 2%
Condominium 7 19 <1% <1%

Total Developed 100% 94%

Unimproved 0 10 0% 6%

Grand Total 100% 100%

Notes: Data is based on the illustrations summarized in Tables 6 and 7.
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Table 9

Typical Annual Charges and Property Taxes
Necessary to Generate $1,500,000

(Agricultural and Unimproved Parcels Included In Rate Base)

Average Average
User Property Percent Percent
Charge Tax of Total of Total

Land Use Category ($/year) ($/year) Charges Taxes

Agriculture 413 39 53% 5%
Commercial 123 109 11% 10%
Industrial 390 358 3% 3%
Apartments 58 206 <1% 1%
Residential < 1 acre 4 29 5% 43%
Residential > 1 acre 6 40 4% 30%
Res Agriculture 6 33 <1% 2%
Condominium 2 19 <1% <1%

Total Developed 77% 94%

Unimproved 36 10 23% 6%

Grand Total 100% 100%

Notes: The user charge data was drawn from Worksheet B-5 in Appendix B. The tax data was drawn from the
example summarized above in Table 6.
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The differences that exist between the tax based.system and user charge systems raise a .
number of issues related to the fairness of the systems. In addition, because the two systems •
are based on different measures, different administrative costs are implied.

_.
The advantages and disadvantages of property taxes and user charge financing systems can,
be compared by many measures. Several typical areas for comparison are summarized
below:

• Ease and cost of administration;
Elasticity of the revenue source;

• Deductibility;
• Stability of the revenue source;

Fairness of the revenue measure; and
• Whether the system provides incentives for environmental controls.

Ease and Cost of Administration

Continued reliance on property taxes to finance stormwater controls would involve no
change from existing practice; therefore, a property tax financing system would be easier and
cheaper to administer than a user charge system. Creation of a stormwater user charge
system could involve reorganization of various departments within the County and new
responsibilities for various departments. Significant expenses could be involved with A
creation of a new billing system, particularly if the amount of impervious cover on each •
nonresidential parcels were digitized from aerial photos to determine the appropriate bill.
The equivalent of four to six months of the first year's revenues could be required to pay for
creation of the user charge system. The County Board of Commissioners would have to
enact ordinances that establish the utility and rate structures.

Elasticity of Revenue Source

The elasticity of a revenue source refers to its ability to generate increased revenues without
changes in the rate structure. Property taxes generally are considered elastic because the
property owners pay more taxes and revenues to the County increase -- even without
increases in the tax rate -- because of appreciation of property values. If property values
stagnate or decline, then tax revenues also could decline.

User charges generally are not considered elastic. Although revenues from charges may
increase if additional properties are developed, charges to any specific property owner will
not inflate over time. Specific decisions by the County- Council would be required to
increase rates. While this may be desirable from the perspective of making the Council
accountable, opposition to the rate hikes could delay implementation of rate increases
necessary for funding essential activities.

4-15



Deductibility

Individuals may deduct the cost of property taxes from their income when computing income
taxes. Thus, to some degree, the cost of property taxes is offset. User charges such as water
and sewer bills generally are not considered deductible. In some cases stormwater user
charge bills appear as line items on property tax bills. If the charges were included on the
property tax bill, it is not clear whether they would be considered deductible.

Stability of Revenue Source

Under a property tax system, stormwater control programs must compete with other
necessary government functions for limited revenues. Historically, these programs have not
fared well in budget allocation processes because they have been given low priority. As a
result, stormwater controls have been poorly funded, particularly with respect to
maintenance activities (which can be deferred) and water quality programs (because people
did not recognize the need for them). Given that competition for limited revenues from
property taxes is expected to increase in the future, creation of a dedicated revenue source
through a user charge system is considered to be a more stable method of funding than
continued reliance on a property tax system. This is because all user charges would be
placed into a restricted account that could be used only for stormwater programs.

Fairness of Revenue Measures

The fairness of a charge or tax can be evaluated from a variety of perspectives. One
perspective is that a tax or charge is fair if one pays in relation to the extent one uses or
6-enefits from the facilities or programs provided with the revenues from the tax. For
example, user fees are considered an equitable method of financing water utilities because it
seems fair to charge people for the amount of water they use. A related notion, commonly
called the polluter pays principle, is that people should pay to the extent they create a
pollution problem that the government must solve. This principle suggests that those who
cause water pollution should pay for water quality programs. A different perspective is that
a fair charge is one that is somehow related to one's ability to pay (e.g., a progressive
income tax).

It is thought that a user charge approach might be more fair than a property tax from all of
these perspectives. If owners of property that generate runoff are thought of as "users" of
the public drainage and stormwater management system, the user charge approach is clearly
more fair than a property tax approach. This is because the size of the parcel and amount
of impervious area of a property, which are the bases of the user charge, are determining
factors in the amount of runoff from a property; property value is not as directly related to
the amount of runoff from a parcel of land. From the polluter pays perspective, the user
charge approach also would be considered more equitable. That is, if new programs. are
required to control pollution from runoff, it seems fair that the people who generate the
runoff should pay. Finally, from the ability to pay perspective, charges may be more fair
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than taxes. This is shown in Tables 8 and 9 above. Most residential users would pay less
under a charge system than they would under a.property tax system, while nonresidential a
property owners such as industrial and commercial would pay more under a charge system. .,
Although it depends on one's perspective, it can be argued that nonresidential property
owners (e.g., industrial) have a greater ability to pay than residential owners. Nonresidential
property owners, at least, can pass the costs along and the charge can be viewed as cost of
running a business in an environmentally sound manner. Overall, financing stormwater
controls with user charges is considered to be more fair than financing with property taxes.

Incentives for Environmental Controls

User charge systems are. preferable to property tax systems because they provide Incentives
for property owners to provide environmental controls~- That is, if property owners know
that they will be charged according to the amount of impervious cover on their property,
they have an incentive to minimize cover, thereby reducing runoff. Property tax systems
provide no incentives because they are not based· on factors related to runoff. One problem
with incentives for controls is that if numerous property owners (or a few large ones) reduce
the amount of runoff they generate, total revenues might be reduced. Most existing user
charge systems allow nonresidential property owrters to earn credits against user charges by
controlling runoff on-site. Awarding credits is equivalent to reducing the rate base. If
credits were granted for on-site controls, either total revenues would decrease, or the charge
per unit would have to be increased proportionately for all other property owners.

The development of a stormwater user charge system coupled with a credit system for on
site controls may provide incentives for implementation of best management practices
(construction of runoff control structures). For example, if agricultural parcels were in the
rate base, credits could be extended to owners of agricultural property who implement Soil
Conservation District approved conservation plans. A credit system also would make the
rate structure more fair. That is, people in new developments who already are required by
State law to pay for on-site controls would not have to pay again. While some level of
credit is reasonable, it may be desirable not to completely eliminate payment. On-site
controls do not eliminate all stormwater discharges. Since downstream water quality is a
public good, one approach is to have all property owners pay something. One consistent
approach to determining a policy on the minimum payment-after-credit is to have that
payment structure equal the amount paid by owners of undeveloped property.

General conclusions about these relative advantages (+) and disadvantages (-) of property
tax and user charge financing systems are presented in Table 10. For this discussion, we
assume that the user charge system is implemented through the creation of a utility.



Table 10 - Advantages and Disadvantages of Taxes and User Charge Systems

Evaluation Criterion

Ease of Administration

Cost of Implementation

Elasticity of Revenues

Deductibility

Stability of Revenues
Fairness

User (Polluter) Pays

Ability to Pay

Incentives for Controls

User Charge

?.
+

+
+
+

Property Tax

+
+
+
+

4.3 Summary, Conclusions, and Recommendations

Carroll County presently finances most operating expenses for stormwater controls with
revenues from the General Fund. Taxes are the single largest source of revenues in the
General Fund. Property taxes account for about 51% of all taxes in the Fund, and 42% of
all operating budget revenues. Income taxes are the second major source of revenues.
Qrants, fees, and service charges account for a small portion of the revenues currently used
to finance stormwater controls.

For major expense items, particularly those functions currently considered deficient
(operations and maintenance, watershed planning, and retrofitting), property taxes and user
charges are the most viable options for increasing revenues. Each has advantages and
disadvantages. The distribution of fees paid by property owners depends on the type of
financing system that is used. Residential property owners typically would pay less under a
charge system than a tax system, while many nonresidential property owners (e.g., industrial
and commercial) would pay more under a charge system. The amount of charges under a
user charge system depends on the categories of land uses included in the rate base. If a
user charge system were implemented, the County Board would have to make a number of
significant, complex policy decisions. These would include deciding which land use
categories of parcels to include in the rate base9

•

9 As a supplement to this report, MDE has appended several findings of the Baltimore County Stormwater
Management Committee, which has recently recommended the formation of a stormwater user charge
system (See Appendices C and D). These supplements may help provide insights about issues that are
far off on the time horizon from the perspective of Carroll County decision makers.
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5.0 SUMMARY AND ADDITIONAL CONSIDERATIONS

The preceding sections have covered a wide range of issues associated with financing
stormwater controls in Carroll County. The report reviews the administrative organization
and responsibilities, estimates the revenues required to fund most stormwater control _
programs, summarizes primary options for financing stormwater controls (property taxes and
user charges), and discusses the advantages and disadvantages of property taxes and user
charges. Due to the Carroll County organizational structure being in flux, some of the
material in this report is dated. Revenue requirements for stormwater controls cannot be
estimated accurately until the structure has been established and administrative experience
has been acquired.

While the primary intent of this document is to facilitate the decision making process with
regard to alternative stormwater control financing options, this document also has the
potential to encourage internal discussion of particular agency roles and relationships that
can lead to more efficient operations.

The two primary alternatives available for financing stormwater controls are property taxes
and stormwater utility charges. Charges appear to be advantageous for a number or reasons
including increased stability of revenues, fairness, and providing incentives for controls that
benefit the environment. The advantages of a property tax includes elasticity of revenues,
federal tax deductibility, ease of administration and resulting lower cost of implementation.
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Appendix B

Six Alternative Algorithms for Deducing Stormwater User Charges

Six alternative approaches for estimating revenues generated by a user charge approach are
briefly described below. These charge structure algorithms are primarily intended to
demonstrate the flexibility of the user charge approach and are not intended to be
exhaustive. It should also be noted that these algorithms, while similar to algorithms used
to implement an actual user charge system, are solely intended for use in estimating
potential revenues.

Summary Descriptions of Six Alternative User Charge Approaches

The six different approaches are identified by simple names and numbers. The six
approaches summarized below are: Fixed SFE (3,000), Fixed SFE (4,000), Quantile,
Detailed, Simplified, Grouped RF (Rate Factors)..

Note that for each approach the rate base can be changed (Le., assessing or not assessing
charges for a particular land use category). This represents another layer of options that
could be explored. For our purposes, all six of the approaches were investigated both
including and excluding the agricultural and unimproved land use categories.

Approach 1 "Fixed SFE (3.000)": The name of this approach is drawn from the fact that
the residential SFEs were fixed by professional judgment to 3,000 square feet for residential
parcels less than one acre in areal.

The residential category is divided into two groups: parcels < 1 acre, and parcels > 1 acre.
The following average estimated impervious areas are assumed for each residential category:

3,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
4,500 sq. ft. impervious for parcels> 1 acre (1.5 SFE)

Approximately six different rate factors are used for the different lang use categories. This
represents a degree of specificity of the rate factors that is mid-ranged with respect to the
other approaches.

This value is based on typical values found in the technical literature. In Approach 2 this value
is fixed at 4,000 sq. ft..
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Approach 2 "Fixed SFE (4.000)": Like Approach 1, the residential category is divided into
two groups: parcels < 1 acre, and parcels > 1 acre. The following average estimated
impervious areas are assumed for each residential category:

4,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
6,000 sq. ft. impervious for parcels> 1 acre (1.5 SFE)

Approximately six different rate factors are being used for different land use categories.
This represents a degree of specificity of the rate factors is mid-ranged with respect to the
other approaches.

From the standpoint of not over estimating the potential revenues, this approach is more
conservative than Approach 1. At first glance, it may seem counter intuitive that using a
higher impervious area for residential parcels would produce a lower revenue estimate. To
see how this works, consider the following example in which a comparison is made between
SFEs defined to be 4,000 sq.ft./SFE versus 3,000 sqJt./SFE. -

A commercial parcel of 12,000 sq.ft. of impervious area under the Fixed SFE (4,000)
approach pays $20/SFE or (12,000/4,000) x $20/ sq,ft. = $60. Under the Fixed SFE (3,000)
approach, the same commercial parcel is assessed (12,000/3,000) x $20/ sq,ft. = $80. In
both approaches, the same amount of revenue is generated by the residential parcels
because their rates are fixed by definition at $20 and $30 per parcel for the two residential
subcategories. Consequently, the residential land use category does not contribute to
differences in the projected revenue.

Approach 3 "Quantile": Again, the residential category is divided into two groups: Res. <
1 ~cre, and Res. > 1 acre. Rate factors are used to determine SFEs for the residential land
use category rather than fixing the charge as in Approaches 1 and 2.

This approach corrects for sharp differences in user charges between smaller and larger
parcels that arise when the residential land use category is broken into two categories and
mean acreage values are used to represent typical parcel size. An alternative to the use of
mean acreage values, which are often skewed by infrequent extreme values, is to use the
median (50th percentile) parcel size for parcels less than one acre and the 90th percentile
size' as the typical value for parcels greater than one acre2

•

The level of specificity of rate factors is slightly increased above that of Approaches 1 and
2 with approximately eight different rate factors being used for different land use categories.

It is the parcel size below which 90 percent of the parcels are smaller, orstated the another way, is the
parcel size for which only 10 percent of the parcels are larger.
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Approach 4 "Detailed": For this approach, the residential category is divided into about 20
acreage intervals according to the data available (See Appendix A above). In addition to
the high level of specificity of the residential category, the rate factors are highly detailed
since a different rate factor is assigned to each of the 20 residential acreage categories. The
SFEs for residential parcels are all computed using rate factors as opposed to being fixed.

This approach represents the most detailed revenue estimation approach of the study,
although it is quite simplified in comparison to actual implementation methods.

Approach 5 "Simplified": This approach was motivated by a key aspect of the approach
used in Austin, Texas, which classifies each land. use category into one of three rate factor
groups 0.10, 0040, or 0.80.

This approach uses rate factors to determine the SFE for the residential parcels < 1 acre,
but fixes the SFE for parcels > 1 acre at 1.5 SFEs. Consequently, the value of the unit SFE
can rise and fall for different estimates between counties, while the SFE for parcels > 1
acre follows that rise and fall. This combined use of rate factors to compute the unit SFE
and fixed SFEs for the parcels > 1 acre is referred to a hybrid treatment of residential
SFEs.

This approach derives its name from the fact that it is characterized by having two simplified
features: the collapsed rate factors and only two residential categories.

Approach 6 "Grouped RF": This approach is based loosely on the Ft. Collins, Texas
approach, which attempts to minimize administrative burdens and contested charges by
aggregating users into relatively broad rate factor categories.

Like the Detailed Approach, the level of specificity of the residential category is highly
detailed, and the SFEs for residential parcels are all computed using rate factors. Unlike
the Detailed Approach, however, the level of specificity of the rate factors is simplified by
grouping (hence the name Grouped RF).

The SFE was calculated' as (0.60) x (mean acreage) using the smallest residential acreage
interval (0 - 0.25 acres), where 0.60 is the rate factor. -
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Summary Results of Revenue Estimates Based on the Six Approaches

Table B-1 and Table B-2 present the results of the six revenue estimation approaches under
two scenarios. Table B-1 excludes agricultural and unimproved land uses and Table B-2
includes these two land uses. Note that the second case (Table B-2) is directly comparable
to the property tax· approach, which also levies costs on the agricultural and unimproved
lands..

The six revenue estimates were all developed under the assumption that residential parcels
less than or equal to 1 acre in size would be charged $20 a year. This assumption contrasts
with an approach where by a single revenue target (e.g., $1.5 Million) is specified for all six
approaches, and annual residential fees are allowed to vary to meet the target. Recall that
for the Detailed Approach the Grouped RF Approach residential parcels are divided into
numerous subcategories. For residential parcels less than one acre are grouped into one
of three categories: those below 0.25 acre, those greater than 0.25 acre and less than 0.5
acre, and those greater than 0.5 acre and less than 1.0 acre. Consequently, the dollar
amount in the column for "Residential, < 1 acre" (Tables B-1 and B-2) is the weighted
averages of the charges associated with these three categories (weighted by number of
parcels).

Table B-1

Revenues and Payment Distributions
for Six Alternative Stormwater User Charge Structures

(Agricultural Land Use Excluded)

Percentage Paid by category
(Cost per Average Parcel Size)

Residential
RevenJeS <1 acre >1 acre CalIIIercial InciJstrial All Others

Fixed SFE, 3,000 $1,968,080 22% 17% 46% 12% 3%
($20) ($30) ($667) ($2,114)

Fixed SFE 4,000 $1,676,600 26% 20% 40% 10% 4%
($20) ($30) ($500) ($1,586)

Quantile $1,792,120 25%- 38% 23% 6% 8%
($20) ($60) ($310) ($983)

Detailed $2,132,460 24% 28% 30% 8% 10%
($24) ($51) ($471) ($1,493)

Si~lHied $1,316,240 33% 26% 24% 7% 10%
($20) ($30) ($237) ($882)

Grouped RF $2,448,080 18% 25% 28% 6% 23%
($20) ($53) ($489) ($1,387)
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Table B-1 and Table B-2 were developed using two sets of worksheets provided on the
following pages (Worksheet Set B-1 excludes agricultural land use from the rate base,
and Worksheet Set B-2 includes agricultural land use in the rate base).

In addition, worksheets for the Fixed SFE (3,000) Approach are provided for three cases
in which $l.5M is set as the revenue target. The first case, Worksheet B-3, excludes
agricultural and unimproved parcels from the rate base. The second case, Worksheet B
4 brings agriculture into the rate base, but excludes unimproved parcels. The third case,
Worksheet B-5, includes both agriculture and unimproved parcels in the rate base.

Finally, two work sheets using the property tax approach are provided. The first case,
Worksheet B-6, is designed to meet a $l.5M revenue target, and is directly comparable
to the user charge approach presented in Worksheet B-5 noted above. The second
property tax case, Worksheet B-7, was developed by fixing the residential rate at $20 per
year. This allows comparison with the user charge work sheets that fix residential
charges at $20 per year. It should be remembered when making comparisons that the
property tax approaches include both agricultural and unimproved parcels in the rate
base, where as some of the cases based on user charge approaches do not include both
of these land use categories.

A relatively small rate factor of 0.10 was used for agricultural land use as compared with 0.80 - 0.82 for
commercial, and 0.60 - 0.70 for industrial.
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e e e
GEQGRAPHY. CARROll COUNTY-SUMMARY REDISTRIBUTED , TAPE DATE APR 90
LAND USE CODE. RESIDENTIAL

IMPROVED PARCELS(ACRES SPECIFIED) ACREAGE------------------------------------------- -----------------------------------------------------------------
PERCENT OF CUMULATIVE CUMULATIVE PERCENT OF CUMULATIVE CUMULATIVE CUMULATIVE

ACREAGE HUMBER OF TOTAL NUMBER OF X OF TOTAL NUMBER OF TOTAL NUMBER OF " OF TOTAL AVERAGE AVERAGE
INTERVALS PARCELS PARCELS PARCELS PARCELS ACRES ACRES ACRES ·ACRES ACREAGE ACREAGE--------------- ---------- ---------- -------------------- ---------- ---------- ---------- ---------~ ---------- ----------o - .25 6662 20.08 6662 20.08 973 2.15 973 2.15 .15 .15
>.25 - .5 6602 19.90 13264 39.98 2597 5.74 3570 7.89 .39 .27
>.5 - 1.0 8709 26.25 21973 66.23 6436 14.22 10006 22.10' .74 .46
>1.0 - 1.5 4172 12.58 26145 78.81 4948 10.93 14953 33.03 1.19 .57
>1.5 - 2.0 1509 4.55 27654 83.36 2641 5.83 17594 38.86 1.75 .64
>2.0 - 3.0 1736 5.23 29390 88.59 4261 9.41 21855 48.28 2.45 .74
>3.0 - S.O 2188 6.60 31578 95.19 8086 17 .86 29941 66.14 3.70 .95
>5.0 - 10.0 1228 3.70 32806 98.89 7999 17 .67 37939 83.80 6.51 1.16
>10.0 - 15.0 223 .67 33029 99.56 2649 5.85 40589 89.66 11.88 1.23
>15.0 - 20.0 72 .22 33101 99.78 1223 2.70 41812 92.36 16.99 1.26
>20.0 - 30.0 36 .11 33137 99.89 849 1.87 42660 94.23 23.57 1.29
>30.0 - 40.0 13 .04 33150 99.92 437 .97 43098 95.20 33.65 1.30
>40.0 - 50.0 9

\
.03 33159 99.95 411 .91 43509 96.11 45.72 1.31

>50.0 - 75.0 7 .02 33166 99.97 444 .98 43953 97.09 63.37 1.33
>75.0 - 100.0 3 .01 33169 99.98 246 .54 44199 97.63 81.97 1.33

~'>100.0 - 150.0 3 .01 33172 99.99 414 .92 44613 98.55 138.10 1.34
>150.0 - 200.0 2 .01 33174 100.00 312 .69 44925 99.24 156.00 1.35 -Ci:
>200.0 - 300.0 0 .00 33174 100.00 0 .00 44925 99.24 .00 1.35 ITI
>300.0 - 500.0 1 .00 33175 100.00 346 .76 45271 100.00 345.90 1.36 e
>500.0 - 750.0 0 .00 33175 100.00 0 .00 45271 100.00 .00 1.36 ....
>750.0 - 1000.0 0 .00 33175 100.00 0 .00 45271 100.00 .00 1.36 X
>1000.0 - 10,000 0 .00 33175 100.00 0 .00 45271 100.00 .00 1.36 J>
>10,000 0 .00 33175 100.00 0 .00 45271 100.00 .00 1.36

=f>
UNIMPROVED PARCELS (ACRES SPECIFIED) ACREAGE

--------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------...... o - '.25 1469 21.28 1469 21.28 209 1.20' 209 1.20 .14 .14
>.25 - .5 977 14.15 2446 35.43 361 . 2.07 569 3.27 .37 .23
>.5 - 1.0 1003 14.53 3449 49.96 755 4.34 1325 7.62 .75 .38
>1.0 - 1.5 830 12.02 4279 61.99 1000 5.75 2325 13.37 1.20 .54
>1.5 - 2.0 381 5.52 4660 67.51 669 3.85 2994 17.21 1. 76 .64
>2.0 - 3.0 550 7.97 5210 75.47 1378 7.92 4372 25.14 2.51 .84
>3.0 - 5.0 873 12.65 6083 88.12 3220 18.52 7592 43.66 3.69 1.,25
>5.0 - 10.0 531 7.69 6614 95.81 3596 20.68 11188 64.33 6.77 1.69
>10.0 - 15.0 151 2.19 6765 98.00 1856 10.67 13045 75.01 12.29 1.93
>15.0 - 20.0 58 .84 6823 98.84 989 5.69 14033 80.69 17 .05 2.06
>20.0 - 30.0 47 .68 6870 99.52 1122 6.45 15155 87.15 23.87 2.21
>30.0 - 40.0 12 .17 6882 99.70 403 2.32 15558 89.46 33.57 2.26
>40.0 - 50.0 8 .12 6890 99.81 352 2.02 15910 91.49 43.99 2.31
>50.0 - 75.0 6 .09 6896 99.90 352 2.03 16262 93.51 58.72 2.36
>75.0 - 100.0 2 .03 6898 99.93 177 1. 02 16440 94.53 88.65 2.38
>100.0 - 150.0 3 .04 6901 99.97 312 1. 79 16751 96.32 103.87 2.43
>150.0 - 200.0 1 .01 6902 99.99 177 1.02 16929 97.34 177.40 2.45
>200.0 - 300.0 0 .00 6902 99.99 0 .00 16929 97.34 .00 2.45
>300.0- 500.0 1 .01 6903 100.00 462 2.66 17391 100.00 462.00 2.52
>500.0 - 750.0 0 .00 6903 100.00 0 .00 17391 100.00 .00 2.52
>750.0 - 1000.0 0 .00 6903 100.00 0 .00 17391 100.00 .00 2.52
>1000.0 - 10,000 0 .00 6903 100.00 0 .00 17391 100.00 .00 2.52
>10,000 0 .00 6903 100.00 0 .00 17391 100.00 .00 2.52

NO. OF IMP. PARCELS, ACREAGE SPECIFIED 33175 ClOO.O) NO. OF UNIMPROVED PARCELS, ACREAGE SPECIFIED 6903 ClOO.O)
NO. OF IMP. PARCELS, ACREAGE NOT SPEC. o ( • 0) NO. OF UNIMPROVED PARCELS, ACREAGE NOT SPEC. o ( . '.0)
TOTAL 33175 TOTAL 6903



GEOGRAPHY, ~ARROLL COUNTY-SUMMARY REDISTRIBUTED
TA.-E DATE APR 90

II1PROVED UNIMPROVED TOTAL

--------------------------------------------- --------------------------------------------- ------------------
NO. OF NO. OF NO. OF NO. OF
PARCELS PARCELS PARCELS PARCELS
ACRES AVERAGE ACRES TOTAL ACRES AVERAGE ACRES TOTAL

LAND USE SPEC. ACRES ACRES NOT SPEC ACRES SPEC. ACRES ACRES NOT SPEC ACRES PARCELS ACRES

------------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ,

AGRICULTURAL 1909 146961 77 .0 0 146961 589 30467 51.7 0 30467 2498 177428

COMMERCIAL 1354 3751 2.8 0 3751 371 1339 3.6 0 1339 1725 5090

COMM RES 0 0 .0 0 0 0 0 .0 0 0 0 0

EXEMPT 608 10955 18.0 0 10955 524 7040 13.4 0 7040 1132 17995

INDUSTRIAL 110 1142 10.4 0 1142 113 672 5.9 0 672 223 1814

APARTMENTS 88 147 1.7 0 147 4 5 1.3 0 5 92 152

tlOT PERC 0 0 .0 0 0 0 0 .0 0 0 0 0

RESIDENTIAL 33175 45270 1.4 0 45270 6903 17391 2.5 0 17391 40078 62661
~

RES AGR 888 10229 11.5 0 10229 1159 8240 7.1 0 8240 2047 18469 -0
rn

RES COMM 1 1 1.0 0 1 0 0 .0 0 0 1 1 e
'r

.....

CONDOMINIUM 278 14 .1 0 14 0 0 .0 0 0 278 14 X

1'..: »
CONDO COMM 0 0 .0 0 0 0 0 .0 0 0 0 0

MARSHLAND 0 0 .0 0 0 0 0 .0 0 0 0 0

------------ --1----- -------- -------- -------- -------- -------- -------- -------- --~----- -------- -------- --------

DISTRICT TOTAL 38411 218470 0 218470 9663 65154 0 65154 48074 283624

I
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Appendix B

Six Alternative Algorithms for Deducing Stormwater User Charges

Six alternative approaches for estimating revenues generated by a user charge approach are
briefly described below. These charge structure algorithms are primarily intended to
demonstrate the flexibility of the user charge approach and are not intended to be
exhaustive. It should also be noted that these algorithms, while similar to algorithms used to
implement an actual user charge system, are solely intended for use in estimating potential
revenues.

Summau Descriptions of Six·Alternative User Char~e Approaches

The six different approaches are identified by simple names and numbers. The six
approaches summarized below are: Fixed SFE (3,000), Fixed SFE (4,000), Quantile,
Detailed, Simplified, Grouped RF (Rate Factors).

Note that for each approach the rate base can be changed (Le., assessing or not assessing
charges for a particular land use category). This represents another layer of options that
could be explored. For our purposes, all six of the approaches were investigated both
including and excluding the agricultural land use category.

Approach 1 "Fixed SFE (3.000)": The name of this approach is drawn from the fact that
the residential SFEs were fixed by professional judgment to 3,000 square feet for residential
parcels less than one acre in area9

•

The residential category is divided into two groups: parcels < 1 acre, and parcels > 1 acre.
The following average estimated impervious areas are assumed for each residential category:

3,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
4,500 sq. ft. impervious for parcels> 1 acre (1.5 SFE)

Approximately six different rate factors being used for different land use categories. This
represents a degree of specificity of the rate factors is mid-ranged with respect to the other
approaches.

9 This value is based on typical values found in the technical literature. In Approach 2 this value is
fIxed at 4,000 sq. ft..
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Approach 2 "Fixed SFE (4.000)": Like Approach 1, the residential category is divided into tit
two groups: parcels < 1 acre, and parcels > 1 acre. The following average estimated '.
impervious areas are assumed for each residential category:

4,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
6,000 sq. ft. impervious for parcels> 1 acre (1.5. SFE)

Approximately six different rate factors being used for different land use categories. This
represents a degree of specificity of the rate factors is mid-ranged with respect to the other
approaches.

From the standpoint of not over estimating the potential revenues, this approach is more
conservative than Approach 1. At first glance, it may seem counter intuitive that using a
higher impervious area for residential parcels would produce a lower revenue estimate. To
see how this works, consider the following example in which a comparison is made between
SPEs defined tobe 4,000 sq.ft.jSFE versus 3,000 sq.ft.!SFE.

A commercial parcel of 12,000 sq. ft of impervious area under the Fixed SFE (4,000)
approach pays $20!SFE or (12,000!4,000)x$20 sq.ft. = $60. Under the Fixed SFE (3,000)
approach, the same commercial parcel is assessed (12,000!3,00Ox$20 sq.ft. = $80. In both
approaches, the same amount of revenue is generated by the residential parcels because
their rates are fixed by definition at $20 and $30 per parcel for the two residential
subcategories. Consequently, the residential land use category does not contribute to a
differences in the projected revenue. ..

Approach 3 "Quantile": Again, the residential category is divided into two groups: Res. < 1
acre, and Res. > 1 acre. Rate factors are used to determine SFEs for the residential land
use category.

This approach corrects for sharp differences in user charges between smaller and larger
parcels. that arise when the residential land use category is broken into two categories and
mean acreage values are used to represent typical parcel size. An alternative to use of
mean acreage values, which are often skewed by infrequent extreme values, is to use the
median (50th percentile) parcel size (for parcels less than one acrefand the 90th percentile
size as the typical value for parcels greater than one acre lO

•

The level of specificity of rate factors is slightly increased above that of Approaches 1 and 2
with approximately eight different rate factors being used for different land use categories.

10 It is the parcel size below which 90 percent of the parcels are smaller, or stated the another way, is the
parcel size for which only 10 percent of the parcels are larger.
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•

Approach 4 "Detailed": For this approach, the residential category is divided into about 20
acreage intervals according to the data available (See Appendix A above). In addition to
the high level of specificity of the residential category, the rate factors are highly detailed
since a different rate factor is assigned to each of the 20 residential acreage categories. The
SFEs for residential parcels are all computed using rate factors as opposed to being fixed.

This approach represents the most detailed revenue estimation approach of the study,
although it is quite simplified in comparison to actual implementation .methods.

Approach 5 "Simplified": This approach was motivated by a key aspect of the approach
used in Austin; Texas, which classifies each land use category into one of three rate factor
groups 0.10, 0.40, or 0.80.

This approach uses rate factors to determine the SFE for the residential parcels < 1 acre,
but fixes the SFE for parcels > 1 acre at 1.5 SFEs. Consequently, the value of the unit SFE
can rise and fall for different estimates between counties, while the SFE for parcels > 1
acre follows that rise and fall. This combined use use of rate factors to compute the unit
SFE and fixed SFEs for the parcels > 1 acre is referred to a hybrid treatment of residential
SFEs.

This approach derives its name from the fact that it is characterized by having two simplified
features; the collapsed rate factors and only two residential categories.

Approach 6 "Grouped RF": This approach is based loosely on the Ft. Collins, Texas
approach, which attempts to minimize administrative burdens and contested charges by
aggregating users into relatively broad rate factor categories.

Like the Detailed Approach, the level of specificity of the residential category is highly
detailed, and the SFEs for residential parcels are all computed using rate factors. Unlike
the Detailed Approach, however, the level of specificity of the rate factors is simplified by
grouping (hence the name Grouped RF).

The SFE was calculated as (0.60) x (mean acreage) using the smallest residential acreage
interval (0 - 0.25 acres), where 0.60 is the rate factor.
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Summary Results of Revenue Estimates Based on the Six Approaches

Table B-1 and Table B-2 compare the results of the six revenue estimation approaches
excluding and including agricultural land use respectively. The revenue estimates were all
developed under the assumption that residential parcels less than or equal to 1 acre in size
would be charged 20$ a year (for the Detailed Approach the assumption corresponded to
residential parcels less than or equal to one quarter acre in size).

Table B-1

Revenues and Payment Distributions
for Six Alternative Stormwater User Charge Structures

(Agricultural Land Use Excluded)

Percentage Paid by Category
(Cost per Average Parcel Size)

Residential
Revenues <1 acre >1 acre Coomercial Industrial All Others

Fixed SFE 3,000 $1,968,080 22% 17"1. 46% 12% 3%
($20) ($30) ($667> ($2,114)

Fixed SFE 4,000 $1,676,600 26% 20% 40% 10% 4%
($20) ($30) ($500) ($1,586)

Quantile $1,792,120 25% 38% 23% 6% 8%
($20) ($60) ($310) ($983)

Detailed $2,132,460 24% 28% 30% 8% 10%
($24) ($51) ($471 ) ($1,493)

Siq3lified $1,316,240 33% 26% 24% 7% 10%
($20) ($30) ($237) ($882)

Grouped RF $2,448,080 18% 25% 28% 6% 23%
($20) ($53) ($489) ($1,387)
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Table.·B-2

Revenues and Payment Distributions
for Six Alternative Stormwater User Charge Structures

(Agricultural Land Use Includedll
)

Percentage Paid by Category
(Cost per Average Parcel Size)

Residential All
Revenues <1 acre >1 acre Comnercial Industrial Agricultural Others

Fixed SFE 3,000 $6,236,760 7% 5% 14% 4% 68% 2%
($20) ($30) ($667) ($2,114) ($2,236)

Fixed SFE 4,000 $4,878,100 9% .,." 14% 4% 66% -1%
($20) ($30) ($500) ($1,586) ($1,677)

Quantile $3,778,520 12% 18% 11% 3% 53% 3%
($20) ($60) ($310) ($983) ($1,040)

Detailed $5,147,700 10% 12% 12% 3% 59% 4%
($24) ($51) ($471) ($1,493) ($1,579)

Si""l jfied $2,874,400 15% 12% 11% 3% 54% 5%
($20) ($30) ($489) (1,387) ($816)

Gr~ RF $5,714,580 7% 9% 12% 3% 5.,." 12%
($20) ($53) ($489) ($1,387) ($1,711)

Table B-1 and Table B-2 were developed using two sets of worksheets provided on the
following pages (Worksheet Set B-1 excludes agricultural land use from the rate base, and
Worksheet Set B-2 includes agricultural land use in the rate base).

In addition, worksheets for the Fixed SFE (3,000) Approach are provided for three cases in
which $l.5M is set as the revenue target. The first case, Worksheet B-3, excludes
agricultural and unimproved parcels from the rate base. The second case, Worksheet B-4
brings agriculture into the rate base, but excludes unimproved parcels. The third case,
Worksheet B-5, includes both agriculture and unimproved parcels in the rate base.

Finally, two work sheets using the property tax approach are provided. The first case,
Worksheet B-6, is designed to meet a $l.5M revenue target, and is directly comparable to
the user charge approach presented in Worksheet B-5 noted above. The second property
tax case, Worksheet B-7, was developed by fixing the residential rate at $20 per year. This
allows comparison with the user charge work sheets that fix residential charges at 20$ per
year. It should be remembered when making comparisons that the property tax approaches
include both agricultural and unimproved parcels in the rate base, where as some of the
cases based on user charge approaches do not include-both of these land use categories.

11 A relatively small rate factor of 0.10 was used for agricultural land use as compared with 0.80 - 0.82 for
commercial, and 0.60 - 0.70 for industrial.
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vlorksheei;. set B-1 (page 2 of 6)

e
FIXED SFE (4,000) Stormwater Utility Charge System for Carroll County, MD

(DRAFT)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical
Nunber of Acre! Factor I~rvious Nunber land Use Requirement Dollars! Annual Total S by % Paid by

land Use Parcels Parcel (Imp) per Parcel of SFEs Category (S) SFE Charge Category Category

Agri cul ture 1,909 77.0 0.00 0 0.00 0 0.00 0 0.00
Conmercial 1,354 2.8 0.82 100,014 25.00 33,855 500.07 677,094 0.40
COllIn Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00
Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 79.28 8,721 1,585.59 174,415 0.10
Apartments 88 1.7 0.64 47,393 11.85 1,043 236.97 20,853 0.01
Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 21,973 0.46 na 4,000 1.00 21,973 20.00 439,461 0.26
> 1 Acre 11,202 3.14 na 6,000 1.50 16,803 30.00 336,061 0.20

Res Ag 888 11.5 na 6,000 1.50 1,332 30.00 26,640 0.02
Res COllIn 1 1.0 0.64 27,878 6.97 7 139.39 139 0.00
Condominium 278 0.05 0.64 1,394 0.35 97 6.97 1,938 0.00
Condo COllIl1 0 0.0 0.68 0 0.00 0 0.00 0 0.00

_arShland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Mobi l!Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 ·0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 38,411 83,830 S1,676,600 1.00

Unimproved 9,663 6.7 0.00 a 0.00 0 0.00 0 0.00

Grand Total 48,074 83,830 $1,676,600 $20.00 $1,676,600 1.00
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Worksheet ,set B-1 (page 4 of 6)

e
DETAILED Stormwater Utility Charge System for Carroll County, MD

(DRAFT)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

NlJllber of Acre! Factor I~rvious NlJllber Land Use Requirement Dollars! Annual Total $ by %Paid by

Land Use Parcels Parcel (I~) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 77.0 0.00 0 0.00 0 0.00 0 0.00

Conmercial 1,354 2.8 0.82 100,014 23.55 31,885 470.97 637,698 0.30

Coom Res 0 0.0 0.68 0 0.00 0 0.00 0 O~OO

Ex~t 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 74.67 8,213 1,493.33 164,266 0.08

Apartments 88 1.7 0.64 47,393 11.16 982 223.18 19,640 0.01

Not Perc 0 0.0 0.00 0 0.00 a 0.00 a 0.00

Residential
o •.25 6,662 0.15 0.650 4,247 1.00 6,662 20.00 133,240 0.06

>.25 - .5 6,602 0.39 0.250 4,247 1.00 6,602 20.00 132,040 0.06
>.5 • 1 8,709 0.74 0.200 6,447 1.52 13,220 30.36 264,396 0.12

> 1 • 1.5 4,172 1.19 0.160 8,294 1.95 8,147 39.06 162,943 0.08

> 1.5 - 2 1,509 1.75 0.130 9,910 2.33 3,521 46.67 70,420 0.03

> 2 - 3 1,736 2.45 0.100 10,672 2.51 4,362 50.26 87,245 0.04

> 3 - 5 2,188 3.70 0.080 12,894 3.04 6,643 60.72 132,851 0.06
> 5 • 10 1,228 6.51 0.055 15,597 3.67 4,510 73.45 90,192 0.04

• 10 • 15 223 11.88 0.030 15,525 3.66 815 73.11 16,303 0.01

15 - 20 72 16.99 0.020 14,802 3.49 251 69.70 5,019 0.00

> 20 • 30 36 23.57 0.013 13,347 3.14 113 62.85 2,263 0.00

> 30 • 40 13 33.65 0.010 14,658 3.45 45 69.03 897 0.00

> 40 - 50 9 45.72 0.006 11,949 2.81 25 56.27 506 0.00
> 50 • 75 7 63.37 0.005 13,802 3.25 23 64.99 455 0.00

> 75 - 100 3 81.97 0.004 14,282 3.36 10 67.26 202 0.00

> 100 - 150 3 138.10 0.003 18,047 4.25 13 84.98 255 0.00
> 150 - 200 2 156.00 0.002 13,591 3.20 6 64.00 128 0.00
> 200 - 300 0 0.00 0.001 0 0.00 0 0.00 0 0.00

> 300 - 500 1 345.90 0.001 15,067 3.55 4 70.95 71 0.00
Res Ag 888 11.5 0.10 50,094 11.79 10,474 235.90 209,476 0.10

Res Coom 1 1.0 0.64 27,878 6.56 7 131.28 131 0.00

Condominium 278 0.05 0.64 1,394 0.33 91 6.56 1,825 0.00

Condo Coom 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Mobi l!Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 a 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 38,411 106,623 $2,132,460 1.00

_. ed
9,663 6.7 0.00 0 0.00 0 0.00 0n1~rov 0.00

Grand Total 48,074 106,623 $2,132,460 $20.00 $2,132,460 1.00
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Worksheet Set B-2 (page 2 of 6)

e
FIXED SFE (4,000) Stormwater Utility Charge System for Carroll County, MD

(DRAFT w/ Ag.)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by %Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 n.o 0.10 335,412 83.85 160,075 1,6n.06 3,201,504 0.66

Conmercial 1,354 2.8 0.82 100,014 25.00 33,855 500.07 6n,092 0.14

Conm Res ° 0.0 0.68 0 0.00 0 0.00 0 0.00

Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 o· 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 79.28 8,721 1,585.58 174,414 0.04

Apartments 88 1.7 0.64 47,393 11.85 1,043 236.97 20,853 0.00

Not Perc ° 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential

~ 1 Acre 21,973 0.46 na 4,000 1.00 21,973 20.00 439,460 0.09

> 1 Acre 11,202 3.14 na 6,000 1.50 16,803 30.00 336,060 0.07

Res Ag 888 11.5 na 6,000 1.50 1,332 30.00 26,640 0.01

Res COITfl1 1 1.0 0.64 27,878 6.97 7 139.39 139 0.00

Condominium 278 0.05 0.64 1,394 0.35 97 6.97 1,938 0.00

Condo COITfl1 0 0.0 0.68 0 0.00 0 0.00 0 0.00

erShland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 • 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 38,411 243,905 $4,878,100 1.00

Unimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 243,905 $4,878,100 $20.00 $4,878,100 1.00
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WOrksheet Set B-2 (page 3 of 6)

QUARTILE Stormwater Utility Charge System for Carroll County, MD

(DRAFT w/ Ag.)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

NlITlber of Acre/ Factor IJr4)ervious Number Land Use Requi rement Dollars/ Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 77.0 0.10 335,412 52.03 99,320 1,040.54 1,986,391 0.53

COlTlTlercial 1,354 2.8 0.82 100,014 15.51 21,005 310.27 420,106 0.11

COITlTl Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Parle 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 49.19 . 5,411 983.78 108,216 0.03

Apartments 88 1.7 0.64 47,393 7.35 647 147.03 12,938 0.00

Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
< 1 Acre 21,973 0.74 0.20 6,447 1.00 21,973 20.00 439,460 0.12

> 1 Acre 11,202 3.70 0.12 19,341 3.00 33,606 60.00 672,120 0.18

Res Ag 888 11.5 0.10 50,094 7.77 6,900 155.41 138,000 0.04

Res COITlTl 1 1.0 0.64 27,878 4.32 4 86.49 86 0.00

Condominium 278 0.05 0.64 1,394 0.22 60 4.32 1,202 0.00

Condo COITlTl 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard
e

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 • 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 38,411 188,926 $3,778,520 1.00

Unimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 188,926 $3,778,520 $20.00 $3,778,520 1.00
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Worksheet set B-2 (page 5 of 6)

SIMPLIFIED Stormwater Utility Charge System for Carroll County, MD

(DRAFT w! Ag.)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

NLIIlber of Acre! Factor Impervious Nt.mber Land Use Requi rement Dollars! Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 77.0 0.10 335,412 40.81 77,908 816.22 1,558,165 0.54

Conmercial 1,354 2.8 0.80 97,574 11.87 16,075 237.45 321,502 0.11

CORm Res 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.80 362,419 44.10 4,851 881.94 97,014 0.03

Apartments 88 1.7 0.80 59,242 7.21 634 144.16 12,686 0.00

Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
< 1 Acre 21,973 0.47 0.40 8,219 1.00 21,973 20.00 439,460 0.15

> 1 Acre 11,202 3.13 na 12,328 1.50 16,803 30.00 336,060 0.12

Res Ag 888 11.5 0.10 50,094 6.10 5,412 121.90 108,250 0.04

Res Conm 1 1.0 0.80 34,848 4.24 4 84.80 85 0.00

Condominium 278 0.05 0.80 1,742 0.21 59 4.24 1,179 0.00

Condo CORm 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard e
Cooperative 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Mobi llTrai le 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 - 1 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.40 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.80 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Total (Dev. ) 38,411 143,720 $2,874,400 1.00

Unimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 143,720 $2,874,400 $20.00 $2,874,400 1.00
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Worksheet Set B-2 (page 6 of 6)

e
GROUPED RF Stormwater Utility Charge System for Carroll County, MD

(DRAFT wI Ag.)
Average (,

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acrel Factor Impervious Number Land Use Requi rement Dollarsl Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agricul ture 1,909 n.o 0.10 335,412 85.56 163,326 1,711 .11 3,,266,506 0.57

Conmercial 1,354 2.8 0.80 97,574 24.89 33,700 497.78 673,990 0.12

Conm Res 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.60 271,814 69.33 7,627 1,386.66 152,533 0.03

Apartments 88 1.7 0.60 44,431 11.33 997 226.67 19,947 0.00

Not Perc 0 0.0 0.00 0 0.00
\

0 0.00 a 0.00

Residential
o - .25 6,662 0.15 0.600 3,920 1.00 6,662 20.00 133,240 0.02

>.25 - .5 6,602 0.39 0.250 3,299 0.84 5,556 16.83 111,121 0.02

>.5 • 1 8,709 0.74 0.250 4,214 1.07 9,361 21.50 187,227 0.03

> 1 - 1.5 4,172 1.19 0.250 5,390 1.37 5,736 27.50 114,722 0.02

> 1.5 - 2 1,509 1.75 0.250 6,854 1.75 2,638 34.96 52,762 0.01

> 2 - 3 1,736 2.45 0.250 8,683 2.21 3,845 44.30 76,901 0.01

> 3 - 5 2,188 3.70 0.250 11,950 3.05 6,670 60.96 133,391 0.02

> 5 - 10 1,228 6.51 0.250 19,295 4.92 6,044 98.43 120,874 0.02

> 10 - 15 223 11.88 0.250 33,330 8.50 1,896 170.03 37,917 0.01e 15 - 20 72 16.99 0.250 46,685 11.91 857 238.16 17,148 0.00

> 20 - 30 36 23.57 0.250 63,883 16.29 587 325.90 11,732 0.00

> 30 - 40 13 33.65 0.250 90,228 23.01 299 460.30 5,984 0.00

> 40 - 50 9 45.72 0.250 121,774 31.06 280 621.23 5,591 0.00

> 50 - 75 7 63.37 0.250 167,904 42.83 300 856.56 5,996 0.00

> 75 - 100 3 81.97 0.250 216,517 55.23 166 1,104.56 3,314 0.00

> 100 - 150 3 138.10 0.250 363,218 92.65 278 1,852.96 5,559 0.00

> 150 - 200 2 156.00 0.250 410,002 104.58 209 2,091.63 4,183 0.00

> 200 - 300 0 0.00 0.250 0 0.00 0 0.00 0 0.00

> 300 - 500 1 345.90 0.250 906,324 231.18 231 4,623.62 4,624 0.00

Res Ag 888 11.5 0.25 125,235 31.94 28,367 638.89 567,332 0.10

Res COIl1Tl 1 1.0 0.60 26,136 6.67 7 133.33 133 0.00

Condominium 278 0.05 0.60 1,307 0.33 93 6.67 1,853 0.00

Condo COIl1Tl 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Cooperative 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Mobi llTrai le 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.80 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.60 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.40 0 0.00 0 0.00 0 0.00

Total (Dev.) 38,411 285,729 $5,714,580 1.00

_nimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 285,729 $5,714,580 $20.00 $5,714,580 1.00
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Worksheet B-3

FIXED SFE (3,000) Stormwater Utility Charge System for Carroll County, MD

(DRAFT)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number land Use Requirement Dollars/ Annual Total $ by %Paid by

. land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 77.0 0.00 0 0.00 0 0.00 0 0.00

Commercial 1,354 2.8 0.82 100,014 33.34 45,140 508.18 688,076 0.46

Comm Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 9 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 105.71 11,628 1,611.30 177,243 0.12

Apartments 88 1.7 0.64 47,393 15.80 1,390 240.81 21,191 0.01

Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
< 1 Acre 21,973 0.46 na 3,000 1.00 21,973 15.24 334,941 0.22

> 1 Acre 11,202 3.14 na 4,500 1.50 16,803 22.86 256,133 0.17

Res Ag 888 11.5 na 4,500 1.50 1,332 22.86 20,304 0.01

Res Comm 1 1.0 0.64 27,878 9.29 9 141.65 142 0.00

Condominium 278 0.05 0.64 1,394 0.46 129 7.08 1,969 0.00

Condo Comm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standaLd
e

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Mobi llTrai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00'

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 38,411 98,404 $1,500,000 1.00

Unimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 98,404 $1,500,000 $15.24 $1,500,000 1.00
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~\brksheet B-4

e
FIXED SFE (3,000) Stormwater Utility Charge System for Carroll County, MD

(DRAFT w/Ag.)
Average

Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Nunber Land Use Requi rement Dollars/ Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 77.0 0.10 335,412 111.80 213,434 537.80 1,026,658 0.68

Commercial 1,354 2.8 0.82 100,014 33.34 45,140· 160.36 217,130 0.14

Comm Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 105.71 11,628 508.46 55,931 0.04

Apartments 88 1.7 0.64 47,393 15.80 1,390 75.99 6,687 0.00

Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Residential
< 1 Acre 21,973 0.46 na 3,000 1.00 21,973 4.81 105,694 0.07

> 1 Acre 11,202 3.14 na 4,500 1.50 16,803 7.22 80,826 0.05

Res Ag 888 11.5 na 4,500 1.50 1,332 7.22 6,407 0.00

Res Comm 1 1.0 0.64 27,878 9.29 9 44.70 45 0.00

Condominium 278 0.05 0.64 1,394 0.46 129 ·2.24 621 0.00

_ondo Comm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

arshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

Cooperative 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 O. 0.00 0 0.00 0 0.00

Detached S-F
o . .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00

> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev. ) 38,411 311,838 $1,500,000 1.00

Unimproved 9,663 6.7 0.00 0 0.00 0 0.00 0 0.00

Grand Total 48,074 311,838 $1,500,000 $4.81 $1,500,000 1.00
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Worksheet B-5

FIXED SFE (3,000) Stormwater Utility Charge System for Carroll County, MD
(DRAFT w/Ag.)

l.wl unirnp.) Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requi rement Dollars/ Annual Total $ by % Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 1,909 77.0 0.10 335,412 111.80 213,434 413.23 788,853 0.53
Commercial 1,354 2.8 0.82 100,014 33.34 45,140 123.22 166,836 0.11
Comm Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00
Exempt 608 18.0 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00
Playground 0.17 0 0.00 0 0.00 0 0.00
School 0.50 0 0.00 0 0.00 0 0.00

Industrial 110 10.4 0.70 317,117 105.71 11,628 390.69 42,976 0.03
Apartments 88 1.7 0.64 47,393 15.80 1,390 58.39 5,138 0.00
Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 21,973 0.46 na 3,000 1.00 21,973 3.70 81,212 0.05
> 1 Acre 11,202 3.14 na 4,500 1.50 16,803 5.54 62,104 0.04

Res Ag 888 11.5 na 4,500 1.50 1,332 5.54 4,923 0.00
Res Comm 1 1.0 0.64 27,878 9.29 9 34.35 34 0.00
Condominium 278 0.05 0.64 1,394 0.46 129 1.72 477 0.00
Condo Comm 0 0.0 0.68 0 0.00 a 0.00 0 0.00
Marshland 0 0.0 0.00 0 0.00 a 0.00 0 0.00

Non'standard e
Cooperative 0 0.0 0.64 a 0.00 0 0.00 0 0.00
Mobi l/Trai le 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 a 0.00 a 0.00

Detached S-F
o - .5 Ac O. 0.0 0.40 a 0.00 0 0.00 0 0.00

> .5 - 1 Ac 0 0.0 0.23 a 0.00 0 0.00 0 0.00

> 1 Acre 0 0.0 0.16 a 0.00 0 0.00 a 0.00

Garden Apt. 0 0.0 0.40 a 0.00 a 0.00 a 0.00

High Rise 0 0.0 0.64 a 0.00 a 0.00 a 0.00

Other 0 0.0 0.50 a 0.00 0 0.00 0 0.00

Total (Dev. ) 38,411 311,838 $1,152,555 0.77

Unimproved 9,663 6.7 0.10 29,185 9.73 94,006 35.96 347,445 0.23

Grand Total 48,074 405,843 $1,500,000 $3.70 $1,500,000 1.00
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Worksheet B-7

Stormwater Revenue Estimation for Carroll County, Maryland

Property Tax ($20 / Res. parcel < 1 Acre)
(DRAFT)

Average Average Tax Rate Yearly Tax Total Percent
Land Use Number of Value/ Assessed Tax Base Revenue Per $100 Per Average Paid By Paid By
Category Parcels Parcel Value (x 100) Required Valuation Parcel Category Parcel

Agriculture 1,909 128,930 58,019 1,107,573 26.73 51,036 0.05
COlTlllercial 1,354 355,785 160,103 2,167,798 73.77 99,890 0.10
COITlll. Res 0 0 0 0 0.00 0 0.00
Exempt 608 799,182 359,632 0 0.00 0 0.00

Park
Playground
School

Industrial 110 1,172,636 527,686 580,455 243.15 26.,747 0.03
Apartments 88 675,100 303,795 267,340 139.99 12,319 0.01
Not Perc 0 0 0 0 0.00 0 0.00
Residential

< 1 Acre 21,973 96,452 43,403 9,537,029 20.00 439,457 0.43
> 1 Acre 11,202 130,308 58,639 6,568,696 27.02 302,679 0.30

Res Ag 888 108,881 48,996 435,088 22.58 20,048 0.02
Res COITlll 1 83,100 37,395 374 17.23 17 0.00 eCondominium 278 61,808 27,814 77,322 12.82 3,563 0.00
Condo Cql!ll1 0 0 0 0 0.00 0 0.00
Marshland 0 0 0 0 0.00 0 0.00

Non-standard

Cooperative 0 0 0 0 0.00 0 0.00
Mobi l/Trai le 0 0 0 0 0.00 0 0.00
Group Quar 0 0 0 0 0.00 0 0.00
Motel 0 0 0 0 0.00 0 0.00
Forest Cons 0 0 0 0 0.00 a 0.00
Detached S-F

o - .5 Ac 0 0 0 0 0.00 0 0.00
> .5 - 1 Ac 0 0 0 0 0.00 0 0.00
> 1 Acre 0 0 0 a 0.00 0 0.00

Garden Apt. 0 0 0 0 0.00 a 0.00
High Rise 0 0 0 0 0.00 0 0.00
Other 0 0 0 0 0.00 0 0.00

Tota l (Dev.) 38,411 20,741,675 955,756 0.94

Unimproved 9,663 31,328 14,098 1,362,251 6.50 62,771 0.06

Grand Total 48,074 22,103,926 $1,018,527 0.0461 $1,018,527 1.00

e
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Appendix C

Additional Considerations In Iq>lementing A Stol"Dlater Util ity System

OVerview

Maryland Department of Environment, Sediment and Stormwater Administration has published a sample stormwater
utility that could serve as a guide for the development of an ordinance for Carroll County. The MOE sample
ordinance is based on a review of 20 ordinances adopted by other municipalities and counties. The sample
ordinance includes 12 basic sections which are typical of the points that must be addressed when a user charge
system is formed:

1. A statement of findings, intent, and authority.
2. Definitions.
3. Provisions for the creation and administration of -a user charge system.
4. References to master stormwater or watershed plans.
5. Provisions for the imposition and calculation of stormwater.~harges.

6. Creation of a restricted fund for collection and disbursement of stormwater charges and fees.
7. Provisions for credits, exemptions, or surcharges.
8. Provisions for billing procedures.
9. Provisions for enforcement and penalties.
10. Provisions for appeals of charges.
11. A severability clause.
12. Limitations of liability in the event of floods.

The following paragraphs outline the types of charges that the County Council would have to make to the County
Code.

Findings, Intent, and Authority

Findings sections of utility ordinances typically state that all people (property owners) in a community
generate runoff, that stormwater management is necessary to protect the public health, safety, and welfare, that
all benefit from control of stormwater, and that all should pay for control of stormwater in relation to the
reasons for creating a utility. For example, one reason for a utility may be to consolidate responsibilities
for different aspects of stormwater control.

While sections concerning findings and intent are general in nature, they are important in establishing the
basis for a utility, and courts may look to them in the event of litigation over creation of the utility. The
necessary section(s) of the County Code would have to be modified to include language specific to the rationale
for creating a utility.

The County also would have to reference provIsIons in State law which grant authority for imposition of
stormwater charges. The Stormwater Management Act (Title 4, Subtitle 2, Annotated Code of Maryland 1987)
states:

Each county or municipality may adopt a fee system to cover the cost of
reviewing stormwater management plans and implementing stormwater
management programs. The fee shall take effect upon enactment by the local
governing body.

The County Code would have to be amended to include a reference to this provision. __

Definitions

The MOE sample ordinance includes definitions for 12 terms that currently are not defined in the County Code.
These and other terms would have to be added to the existing County Code if a utility were established.

Creation and Administration of the Utility

Utility ordinances usually describe how the utility will be managed. The position of the utility with the local
administration is specified (e.g., within ONRP). The responsibiltties of specific staff (e.g" County
Executive, the Director of DNRP, The Director of Finance), including their relation to the County Council, may
be described.

Specific clauses of ordinances may:

• create Stormwater Boards comprised of appointed citizens, establish terms of office, and
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assign authority, duties, and responsibilities (e.g., require benefit-cost analyses for
all projects);

• State responsibilities of local staff

- authorize Department of Finance to collect charges;
- authorize the appropriate Department to hear appeals and petitions;
• clarify the relations of the county executive with the utility staff;

• Clarify the relation between public and private facilities;

• Specify the type of facilities that the utility will construct and maintain and the types
of private facilities that the utility will accept;

• Specify the types of maintenance for which the utility will be responsible;

• Establish the procedures by which various departments will implement the utility.

Master Stormwater or Watershed Plans

Stormwater ordinances typically require that utilities operate in the context of a master stormwater plan; they
may specify the minimum contents of plans. For example, ordinances may require that-all capital improvements be
mapped by basin and that they be budgeted according to priorities established in individual basin plans. The
existence of a master plan reinforces the idea that stormwater management is a service to be financed by users
like water supply and wastewater treatment. Operating within the context of a master plan or a set of watershed
plans also strengthens the position of a utility in the even of a suit challenging its legitimacy.

Imposition and Calculation of Stormwater Charges

Utility ordinances typically include several sections related to the establishment and calculation of utility
fees. These are coordinated with other sections of ordinances concerning fees, such as those that establish
plan review or permit fees. Usually, separate section establish the fees, explain how they will be calculated,
and set the levels of the charges. The rationale for all fees and the purposes of the fees are explained
carefully. Items usually specified include:

o References to authorization for imposing fees;

o Amount to be generated by fees (e.g., charges shall cover all stormwater management
costs);

o Uses of fees (e.g., planning, design, acquisition of right-of-way, construction, routine
and remedial maintenance, and reconstruction); and

o Basis for charges (land use classification, runoff coefficients, billing algorithm, rate
schedules and provisions for increasing fees).

o The rationale for standardized residential charges.

Stormwater Fund

Utility ordinances require that a separate fund be established for all revenues collected by the utility
(generally referred to as an enterprise fund). The ordinances usually specify permissible disbursements from
the fund (e.g., some utilities allow payments to developers to reimburse costs of constructing facilities
designed to serve areas larger than the immediate development). Ordinances also clarify the relationship
between the stormwater fund and the general fund (e.g., funds may be used to pay for a proportionate share of
municipal accounting expenses but funds may not be commingled).

Credits, Exemptions, or Surcharges

Some utilities provide credits, reductions, or exemptions for charges if stormwater is retained on-site or if
other criteria are met. These special features usually are specified in separate sections of the ordinance.
The particular section could be amended to include exemptions form utility charges and procedures for credits
from charges, if any. For example, residential developments consisting of single family houses each on a lot of
two acres or greater presently are exempt from permits; consideration must be given as to whether these homes
would be charged by the utility.

Utility ordinances specify how frequently bills will be issued and who will be responsible for collecting them.
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The model ordinance includes no references to ~chanismsfofchargingusers of systems. Sections about billing
would need to be added; options in billing are discussed below.

Enforcement and Penalties

Most utility ordinances specify actions that can be taken to collect delinquent bills. Officials responsible
for collection (e.g., Director of Finance) may be specified. Ordinances may provide for liens against property
in the event of failure to pay. References to other sections of the local code that specify procedures for the
collection of bills may be mde. Penalties for failure to comply with the ordinance may be included.

Provisions for Appeals of Charges

Ordinances typically include a separate section that establishes the procedures that people can use to appeal
stormwater charges. For example, hearings could be requested with the appropriate County Department, and the
Department decisions appealed to a stormwater board or to the local council.

Severability

Severability clauses specify that the entire ordinance does not become invalid if a single section is found to
be inval id.

Limitations of Liability

Utility ordinances typically specify that the existence of a stormwater utility does not ensure that floods will
not occur and that the local jurisdiction assumes no liability for any damages caused by flooding.

The sample ordinance available from MOE provides an overview of the basic legal requirements for establishing a
utility. MOE also can make available to the County copies of ordinances adopted by approximately 20
jurisdictions. The language of an ordinance is extremely important in the event of a suit challenging the
legitimacy of the utility. Support from the County's Office of Law would be required during development.

Billing Considerations

Development of a billing system can begin after local officials have selected a rate structure and specified the
types of data to be used in the calculation of charges. Practical considerations in the development of a
bLlling system are reviewed in this section. Specific factors include:

o Methods and frequency of billing;
o Data requirements for billing; and
o Costs of billing.

Methods and Frequency of Billing

Options for billing in Carroll County would include:

1. Adding stormwater charges to existing bills for water and sewer service;

2. Adding stormwater charges to annual property tax bills as a line item; and

2. Creating a new, separate,billing system.

Most utilities add stormwater charges to existing water and sewer bills that are mailed monthly or quarterly
rather than to property tax bills that are mailed annually or semiannually. This method reportedly is favored
because it reinforces the notion that tfle fees are user charges and not taxes. The benefit of adding the
stormwater charges to existing bills is that the cost of developing and maintaining a new billing system can be
significant. The most likely billing option in the County would be to add the stormwater charges to an existing
billing system. This could be done very cheaply if the information in the tax assessor's files is sufficient
for calculating the charges.

Data Requirements for Billing

The types of information that must be coded in a billing system are presented in table 19. Much of this
information already is in the Carroll County tax files.
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Table C-'
Data Needs For a Stormwater Utility Billing System

Data Needed

Account Number
Service Address (site)
Map and Parcel Number

(from working maps)
Billing Address
Tax Assessor's Number
Parcel Area (estimate or measured)
Land Use Code
Intensity of Development

Factor (rate factor)

Data Needed

Equivalent Runoff Units
Drainage Basin Code
Floodplain Location Code
Billing Cycle Code
Billing History Summary
Delinquency Action Code
Special Charge Code
Special Charges
Impervious Area (if measured)
Credits

This information must be readily accessible so that utility staff can respond to inquiries about accounts from
customers.

Costs of Billing

The development of the billing system can be one of the most time consuming and costly tasks in establishing a
utility, particularly if all nonresidential parcels are digitized to determine the amount of impervious area.
Cyre (1986, 1987) estimates that between six and 10 months may be required to develop and implement a billing
system and that the costs to develop and implement a system can range from $50,000 to $150,000 for professional
services plus $3 to $10 per account. Utilities surveyed by MOE reported annual billing costs per account
ranging from $1 to $8.64; for these utilities, billing costs accounted for between 1.4% to 16.3% of total
revenues. If an existing billing system is used, the most significant cost the County would incur would be
modification of existing databases to include information for calculating charges (e.g., runoff coefficients,
percent of impervious area per parcel).

Public Relations

Opposition to proposals for stormwater management utilities (i.e., to new fees or to the magnitude of new fees)
almost always emerges. Some utilities have been stalled or defeated because of opposition. Hence, most local
officials with experience in the formation of utilities stress the need for carefully planned, vigorous public
information programs.

Elements of public information programs include:

- news release;
- letters to business associations and community groups;
- pUblic service announcements;
- mailing of brochures to all accounts;
- public meetings; and
• meetings with influential community leaders.

An example of a brochure used in Denver, Colorado to explain the utility concept to-residents is included as
Figure «. An approach to gain public support, used successfully in Cincinnati, was to relate proposed capital
improvements to complaints. Public works staff logged over 10,000 complaints about stormwater. The locations
of the problems were noted on maps of 48 recognized communities or neighborhoods in Cincinnati, Ohio. Meetings
then were held with the executive boards of each of the community councils to explain the need for the utility.
Stitt (1986) reports that constituency development through the meetings was important to the success of the
proposed utility.
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There is some evidence, however, that public relations programs have only a limited effect on the success of a
proposal and that the most important factor 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 be accepted, while proposals for
higher fees seem to have been rejected. In Tampa, Florida, for example, a proposal for a utility with monthly
residential fees in excess of $4 was stopped by public opposition despite (Yallace 1986):

- 77 letters to business, civic, and professional groups
- 6 news arti cles;
- 9 public announcements in three newspapers;
- public meetings in each of seven districts;
- 70,000 utility bill messages; and
- responses to 75 telephone inquiries.

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." The City of Bellevue, however, charges more than S4 per month to
single family residences. Fees in Bellevue, however, have been increased gradually over time.

There also is evidence that the timing of a proposal may affect its success. Utilities in Austin, Texas and
Tulsa, Oklahoma were established after severe floods resulted in the drowning of several people. Stitt (1986)
declares flatly:

You need a storm. Nothing was more helpful for stimulating public interest
in the stormwater problem than the two 100 year storms that Cincinnati
experienced in 1982.

Regardless of the effectiveness of a public information program in explaining the utility, the firs·t bill is
certain to generate inquiries that the county should be prepared for. Some communities have installed extra
telephone lines and hired additional temporary help to respond to calls. Stitt (1986) reports that the
Cincinnati Stormwater Division received 1,000 calls the day the bills were first issued, but that the number of
calls decl ined to "only about 100" per day after a week.
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Appendix 0

Yhile the report to which this supplement is appended includes an overview of issues that would arise in the
implementation of a user charge system (e.g., the need for a public relations program), several pragmatic
political issues have not been addressed with the attention that would be required in the event a decision were
made to pursue a utility. These include a host of issues that may be thought of as strategic: how the County
Executive ought "package" a utility proposal, how issues of equity ought be characterized publicly, the timing
of implementation, or ways to adjust runoff coefficients (which are controls) to achieve other equity objective
or to make administration of the system cheaper and easier. These issues are far off on the time horizon, and
do not require direct attention unless a decision is made in favor of pursing a utility. Never the less, it may
be impartant to keep these long-term matters in mind when considering the issue of utilities in general.

It may be insightful .to consider the findings of the Baltimore County Stormwater Management Committee, convened
by the Director of Environmental Protection and Resource Management. They have recently recommended the
formation of a stormwater utility to finance stormwater controls. In doing so, they suggested that guidance
from the Administration would be essential in addressing the following issues, which in view of geographic
proximity may be relevant to Carroll County.

1. Justification for a Utility People will question the need for a utility. A utility is needed for two
reasons: current funding for maintenance is inadequate and new programs are needed to help achieve
water quality goals related to cleaning up the Chesapeake Bay and its tributaries. Yhile documentation
to support these two reasons is adequate, each has political implications. For example, the statement
that current funding for maintenance is inadequate could be construed as a criticism of budgetary or
allocation decisions made by elected officials. The proposition that the only way for maintenance to be
funded is to establish a separate fee that is placed into a restricted account is a more direct
criticism. On the other hand, this alternative approach to financing is consistent with the
Administration's stated goals of looking into sources of revenue other than property tax.

2.

3.

12

Equity of the Rate Structure The example in Chapters 4 and 5 is illustrative of the way in which utility
financing works. Although most residential users would be better off paying user chances, most
nonresidential property owners, particularly owners of industrial, agricultural, and tax exempt
property12 would be better off under a property tax system. It is likely that classes of users will
contest elements of the rate base. Based on expected responses to a utility proposal, official could
modify the rate structure in ways to mute objections while leaving basic principles intact. For
example, rather than using engineering based runoff coefficients themselves as charge rate factors, the
coefficients could be grouped so that there would only be a few rate classifications (the Grouped RF
(Rate Factor) Approach is an example of this concept). This would minimize the number of different
rates and could reduce the disparity between types of property owners. .

Another issue pertains to credits. Most utilities offer waivers or credits, at least partial ones, to
owners of nonresidential properties who control stormwater on-site. The Committee believes that it is
unfair to impose charges on the owner of property who already has paid for the construction of
stormwater management facilities and is responsible for maintaining them. In addition, the development
and implementation of a credit system is considered essential for the success of proposals to include
agricultural properties in the rate base. Agricultural land is the largest single source of non-point
source pollution. Although aid is available to assist farmers in the implementation of conservation
plans, the cost of implementation still is high. Although utility charges to owners of agricultural
land could be significant, formation of a utility that included credits for implementation of best
management practices would provide an additional incentive for farmers. Although the Committee believes'
that credits should be available, the Committee does not believe that charges for runoff should be
waived completely for any property owner. Stormwater discharges occur even-from properties that control
water on-site. In general, the Committee believes that property owners who receive credits should
continue to pay at the rate at which owners of undeveloped property are charged.

Yhile a credit system provides incentives for on-site controls and is important front eh perspective of
equity, credits reduce total revenues. The impact of a credit system on potential utility revenues and
on charges paid by people not eligible for credits needs to be investigated. Design of a credit system
will be a major task in implementation of a utility.

Scope of Utility System Yhile the costs of current stormwater programs represent a relatively small
portion of the County's total budget (about 2%), the costs-are significant (about $20,000,000). The
costs of proposed new programs ($1.9 million) would represent an increase of almost 10% in current

Note that Carroll County does not presently envision the inclusion of tax exempt property in a utility rate
base should it elect to pursue that funding option.
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(Illustrative Findings of Baltimore County, Con't.)

expenditures. If the new programs-(watershed planning and maintenance) were assigned to DEPRM, DEPRM's
operating budget would increase by 135%. An increase of this magnitude could be difficult to manage in
the short term.

A utility could be established to fund all or only a few of the existing and proposed activities. If
all stormwater activities were to be financed with at utility, current tax revenues would be freed for
other activities or, theoretically, property taxes could be cut. While this may seem an unlikely
scenario, several municipalities have done this when implementing utilities. Locally, the City of
Baltimore recently dropped the tax rate by five cents, recognizing that the action was largely symbolic.
Determining the scope of programs to be funded by a utility involves numerous political as well as
technical considerations.

4. Implementation Creation of a utility typically requires a substantial period of time. Utility managers
responding to a survey by MOE reported planning periods prior to Council authorization ranging from
seven months to 2.5 years. The planning period reported most frequently was 1.5 to 2 years. Most (75%)
of the utilities reported that utilities were implemented within six months following council
authorization to proceed. In Baltimore County, the Committee has been studying the utility concept for
nearly a year; pre-implementation studies have been completed. Overall, the Committee believes that the
data available to them is sufficient for the Council to determine whether a utility ought be implemented
in Baltimore County. Depending on when a proposal could be presented to the Council, a utility could be
implemented as early as 1991.

This brief list of issues illustrates the types of problems that will be encountered in the
implementation of a utility. Systematic considerations should be given to these and other issues prior
to and during implementation. Consultants may need to be hired during the implementation phase.
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EXECUTIVE SUMMARY

STUDY BACKGROUND AND OBJECTIVES

In the Water Quality Act of 1987, Congress amended the statute to address management
of nonpoint source pollution. Section 319 of the Act requires that States submit
assessment and management reports to the U.S. Environmental Protection Agency
(USEPA) that outline strategies to control nonpoint source pollution. In response,
Maryland's primary goal has been to implement the Chesapeake Bay Nutrient Reduction
Plan for which quantitative goals already were in place (Le., a 40% reduction in nutrient
loadings to the Chesapeake Bay by the year 2000). This study addresses one aspect of
implementing new Federal and State regulations, that is, the issue of funding Maryland
programs to control nonpoint source pollution.

Stormwater management historically has been financed with general revenues from
property taxes. Reliance on property taxes, however, is often inadequate. Since 1973,
jurisdictions across the Country have begun implementing stormwater management
utilities as an alternative source of revenue. Today over 100 stormwater management
utilities are in operation nationwide.

The primary objective of this study is to estimate the potential revenue generating
capacity of county-level stormwater management utilities in the State of Maryland. This
study also investigates the sensitivity of these estimates to a variety of simplifying
.assumptions and several alternative options regarding who would be charged by a utility,
that is, which standard land use categories would be included in the rate base. Finally,
the distribution of charges among various types of land uses are explored for a
representative set of counties.

STUDY APPROACH

The Maryland Department of Environment, Sediment and Stormwater Administration
(MDE, SSA) has outlined a general approach to estimate potential revenues from
stormwater utilities (Lindsey, 1988). With some modifications, the study follows this
approach to estimate potential revenues from stormwater utilities for each County and
Baltimore City. These estimates are summed to mak~a statewide revenue estimate.
Land use data collected by the Maryland Office of Planning (MOP) in 1987 is used for
this procedure.

The general approach involves estimating revenues as a function of parcel size and land
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use. It is assumed that parcels withirtala.rtd uSe category, such as industrial land use,
share very similar runoff characteristics (in particular a similar proportion of impervious
area). This assumption allows all of the parcels of a certain land use category to be
grouped and treated using the average parcel size for each category. SSA has assigned a
stormwater run-off coefficient or rate factor to each category, which reflects the typical
amount of impervious material associated with that type of land use.

Six variations on this general approach are used to investigate the effects of alternate
assumptions. The primary differences include varying the level of detail of information
and using different methods to determine what amount to charge single family residential
parcels relative to other land use categories. These variations among the six approaches
provide one type of sensitivity analysis of the revenue estimate.

In addition, other sensitivity analyses are conducted on one of the six approaches. One
analysis introduces additional land use categories into the rate base that had been
excluded from the original six approaches. Agricultural parcels, tax exempt parcels, and
undeveloped parcels were originally excluded for two reasons. The first reason was that,
in practice, utilities often do not charge owners of these land use categories. The second
motivation was to ensure that the method would not produce an overly optimistic
revenue estimate.

An assumption used in all six approaches is that single family residential parcels of less
than one acre would be charged $20 per year. To test the sensitivity of this assumption
to changes, one of the six approaches is reevaluated assuming two alternate annual
_c-harges of $15 and $25. The primary findings of the study, and a summary of the results
of these sensitivity analyses are presented in the next section.

OBSERVATIONS AND CONCLUSIONS

The estimates of total annual State revenue for all six approaches range from
$60,565,500 to $72,301,400 (a 16% difference) with a median value of $67,853,200. This
outcome indicates that modifications to the utility charge algorithm described within the
body of this report do not greatly affect the total revenue estimate. While estimates of
revenue for the entire State are relatively stable, several counties exhibit a deviation of
more than 40 percent between their lowest and highest estimates depending on which of
the six approaches is used.

The two sensitivity analyses described above produce significant changes in the estimate
of the total annual State revenues. In particular when agricultural parcels, exempt
parcels, and undeveloped parcels are introduced into the rate base for one of the six
approaches, the annual revenue estimate increases from $72,301,400 to about
$214,900,000. -
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When the annual charge of $20 for single family residential parcels is increased to $25
for a particular approach, the revenue estimate increases from $72,301,400 to
$90,376,750. When the annual charge is decreased to $15 the revenue estimate
decreases to $54,226,050.

Finally, several results provide insights about how charges are distributed among
different land use categories for a given county. In general, the different approaches do
not significantly alter the distribution of charges among the land use categories. The
changes that occur do not appear to follow a pattern and must be assessed on a case by
case basis for each county.

On the other hand, when making comparisons across counties, significant differences are
observed in the distribution of charges among the land'use categories. For example,
when considering average results from all six approaches, the industrial sector of
Baltimore County is estimated to bear an average of 21% of the cost, while in
Montgomery County the industrial sector is estimated to bear only an average of 5% of
the cost. This is attributed to differences in land development patterns.

Numerous analyses regarding cost distributions are possible. The process involves the
consideration of the numbers of parcels, the parcel sizes and the relative proportions of
these characteristics among the land use categories. It is possible to alter the
distribution of the cost among different land use categories to some degree by altering
the utility charge structure; however, the results of this study indicate that the
development pattern of a county is the primary determinate.
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Addendum:

Revised Estimate of the Potential Annual Revenue
from Stormwater Utilities in Maryland

Based oli Median Parcel Sizes

Since the completion of the original report, SSA has revised the estimate of the annual
revenue generating potential for Maryland counties based on median parcel sizes. The
original revenue estimate, based on average parcel sizes, was about $68 Million; the revised
estimate is about $42 Million (a 38% decrease).

This revised computation is based on one of the six rate structure approaches used in this
report, that is, the Quantile Approach. SSA selected the Quantile Approach to make this
revised estimate because it yields an estimate that falls in the middle of the range of the six
approaches. The range of the original six estimates is from $54 Million to $83 Million. If
we assume that using median values would result in a 38 percent decrease for each of the six
estimation methods used in this report, the revised range would be from $33.5 Million to
$51.5 Million.

The estimates developed in the body of this report are based on average parcel sizes for all
land uses except residential land use, which was varied for each approach. The revised
revenue estimate uses approximations of the median parcel sizes for commercial and
industrial land uses, and mean parcel sizes for the other land uses l

•

This revised estimate is probably more reliable than the original estimate~ The reason that
median values tend to be more stable is because they are not skewed by a small number of
anomalous large parcels.

The following tables list the data used in the revised estimation procedure. This data is
presented as a comparison of average and median parcel sizes for commercial and industrial
land uses, and is listed by county. Finally, note that agricultural, tax exempt, and
undeveloped land uses are omitted from the original and revised estimates.

Median parcel sizes were estimated for only the Commercial and Industrial land uses as a matter
expediency. This simplification is justified on the basis that these two land uses, in addition to
residential land use, make up that vast majority of all land uses (accounting for the exclusion of
agricultural, tax exempt, and undeveloped land from the rate base).



Potential Stormwater Utility Revenues in Maryland:
A Comparison Between Estimates Based on Median and Average Parcel Sizes

.Potential Revenues Using the "Quantile" Approach

Average Median*
Counties/City Parcel Sizes Parcel Sizes

Allegany $1,731,000 $663,400
Anne Arundel $6,114,300 $3,751,700
Baltimore $9,236,800 $5,931,300
Calvert. $794,900 $558,300
Caroline $424,300 $315,200
Carroll $1,545,900 $1,164,700
Cecil $2,036,900 $803,900
Charles $1,864,800 $1,378,400
Dorchester $855,800 $435,000
Frederick $2,605,200 $1,272,800
Garrett $2,316,400 $416,100
Harford $3,165,100 $1,594,000
Howard $2,347,000 $1,571,000
Kent $369,400 $213,600
Montgomery $5,082,300 $3,908,600
Prince George's $9,034,600 $5,995,600
Queen Anne's $595,500 $410,600
Somerset $420,500 $258,100
St. Mary's $1,073,800 $691,100
Talbot $814,700 $552,200
IJashington $2,058,400 $1,151,800
IJicomico $1,129,900 $705,300
IJorcester $2,567,000 $924,400

Baltimore City $9,959,200 $7,144,300

TOTAL $68,143,700 $41,811,400

'" Median values were computed for Commercial and Industrial parcels, which
strongly influence the revenue estimate; all other land use parcel sizes are
based on averages (except residential). The average values are based on 1987
data and the median values are based on 1990 data.



A Comparison of Average and Median Parcel Sizes (Acres)
For Commercial and Industrial Land Uses

in Maryland Counties

Commerci~tl Parcel Sizes Industrial Parcel Sizes

Counties/City Average Median Average Median

Allegany 1.6 0.25 38.7 1.80
Anne Arundel 2.7 0.80 11.9 4.50
Baltimore 2.0 0.40 12.6 2.20
Calvert 4.0 0.75 49.0 4.00
Caroline 2.2 0.35 .8.8 3.25
Carroll 2.8 0.50 11.2 2.00
Cecil 5.2 0.75 39.4 7.50
Charles 3.7 0.75 9.4 1.25
Dorchester 2.7 0.30 14.2 4.00
Frederick 3.2 0.30 55.9 2.50
Garrett 20.0 0.75 51.1 25.00
Harford 2.7 0.50 87.1 4.00
Howard 3.2 1.00 9.8 4.00·

e Kent 2.4 0.30 0.0 0.00
Montgomery 1.0 0.25 8.9 0.75
Prince George's 1.9 0.30 8.8 0.75
Queen Anne's 3.6 0.60 6.2 5.25
Somerset 2.1 0.30 0.0 0.00
St. Mary's 4.3 0.75 21.3 0.30
Talbot 2.0 0.35 12.4 0.75
Washington 2.9 0.30 10.0 3.50
Wicomico 1.7 0.30 5.5 1.25
Worcester 2.2 0.25 5.2 1.20

Baltimore City 0.5 0.25 3.2 1.25

Notes: The median values are based on 1990 data. The average values are based on 1987 data.



1.0 INTRODUCTION

This report is an analysis of potential stormwater utility revenues in the State of
Maryland. It includes estimates of potential revenues for each major jurisdiction in
Maryland (23 counties and Baltimore City) under a variety of assumptions.

The report begins with several definitions and an explanation of the utility approach to
financing stormwater management (Section 2). A brief overview of previous research
conducted by the Maryland Department of Environment, Sediment and Stormwater
Administration (MDE, SSA) is provided. General procedures for estimating utility
revenues are summarized and illustrated with an example.

In Section 3, estimates of total revenues are presented. Six different approaches are
used to explore the sensitivity of estimates to underlying assumptions about the amount
of impervious area on typical parcels and. to other factors. In addition, the sensitivity of
the estimates to different definitions of the utility rate base (Le., t~e land use categories
that will be charged) is explored, and general limitations of the analyses are noted.

The U.S. Environmental Protection Agency provided funding for this study as part of a
grant to MDE under Section 319 of the 1987 Water Quality Act. Section 319 requires
that states complete assessment and management reports that document nonpoint
sources of pollution and outline management programs necessary to achieve water
quality objectives. In Maryland's management report, MDE identified the lack of
funding for stormwater programs and projects, including water quality retrofits, as a
~!gnificant barrier to control of nonpoint source pollution and achievement of nonpoint
source-related water quality objectives. Hence, when funds became available under
Section 319, MDE proposed that EPA fund implementation of a technical assistance
program to assist local officials in establishing stable, sufficient sources of funds for
stormwater management.

This report comprises the first deliverable for the utilities technical assistance project
funded with Maryland's Section 319 grant. The revenue estimates included herein will
be used to support feasibility studies that will be prepared for individual counties.
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2.0 STORMWATER UTILITIES

Stormwater management historically has been financed with general revenues from
property taxes. Since local officials often view stormwater management as a lower
priority than other, more visible government programs, stormwater management typically
receives limited financial resources. As a result, reliance on property taxes to finance
stormwater management has proven inadequate.

Alternative sources of financing are available. The Chesapeake Bay Nutrient Reduction
Plan, which outlines programs and activities necessary to achieve Bay cleanup objectives,
identifies stormwater utilities as a primary alternative source of funding (Shanks and
Tassone, 1988). The Sediment and Stormwater Admini"~tration has supported research
of stormwater utilities (Lindsey 1988a, 1988b, 1989).

2.1 Definition and Rationale for the Utility Approach

'Stormwater utilities are public utilities, much like conventional water and waste water
utilities, that are established to provide the service of stormwater management. They are
financed by dedicatedl user charges, not by property taxes. User charges for an
individual property are based on the contribution of the property to the total volume of
stormwater runoff that must be managed.2

The utility approach involves a redefinition of the way in which people have thought e
about runoff and stormwater management (if they have thought about it at all). The
revised perspective is that runoff is a man-made problem, and that owners of property
are responsible for it. This is a reasonable view point if one compares the higher water
retention characteristics of undeveloped land compared to land having impervious
structures, driveways, and patios, which significantly increase runoff.

The rationale for the utility approach is the "user pays" or "polluter pays" principle.
Individual property owners are viewed as generators, and the role of government is to
control the discharges. To finance the government's activities, property owners pay user
charges in amounts proportionate to their discharges. Neither property values and ability
to pay, nor perceived benefits (e.g., protection from floodwaters) and willingness to pay
generally are considered. Thus, with the utility approach, the benefits of stormwater
management are deemphasized, and emphasis is placed on the cause of the problem.

Dedicated simply means the charges can be used only for stormwater management.

In theory, factors in addition to the volume of runoff (proximity to sensitive environments,
pollutant/nutrient contributions) can be incorporated into charge systems; however, the difficulty of
accounting for the costs of such factors has prevented most utilities from doing so.
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Three definitions follow from this discussion. First, users are people or institutions
whose properties generate runoff to the surrounding area (including streams, lakes and
stormwater sewer systems). Second, beneficiaries are people or properties that gain from
stormwater management. Benefits include improved water quality and flood control.
Finally, user charges are dedicated fees paid by users (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 are subject to controversy. Four of 19 utilities surveyed in 1987
reported legal challenges in which the rate structure was questioned (Lindsey, 1988a).
Courts, however, have upheld the creation of stormwater utilities. Crye (1986) has
summarized an important legal standard that has evolved:

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

This says that local jurisdictions must have a rational basis for making estimates of runoff
and determining charges, but that runoff from parcels need not be measured precisely.
Equally important, the standard does not mention benefits or beneficiaries. Utility rate
systems may be based on costs, not benefits.

There is a consensus among public works officials that the utility approach is the best
way to finance stormwater management. The main reason for their preference is that
!!tilities are a stable source of funds. A second important factor is that many people
think that user charges based on one's contribution to the problem are more fair than
property taxes. These two rationales are summarized in a statement by the American
Public Works Association (APWA, 1981):

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

2.2 The Experiences of Other Stormwater Utilities

Stormwater utilities exist in more than 100 communities in the United States (Cyre,
1990). Utilities use a variety of methods to estimate runoff and determine charges.
Before reviewing the specific approaches investigated for this report, several findings of
surveys of existing stormwater utilities are worth noting.

In 1987, The Maryland Department of the Environment, Sediment and Stormwater
Administration (SSA) sent questionnaires to 25 existing utilities; 19 responded. Survey
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findings show that utilities have been established in both smaller communities and older,
central cities (utility service area populations range from 20,000 to more than a million).
Some are organized to serve multiple jurisdictions (e.g., a county and a city). The oldest
utility responding to the survey was established in 1973. All of the utilities base the user
charges on some type of estimate of the amount of runoff from parcels. Most based -
their estimates on the amount or percentage of impervious area of an individual's
property.

Several summary measures developed from the survey data provide a sense of the
revenue generating potential of stormwater utilities.

-
• Annual user charges for single family residential (SFR) users range from $15 to

$52.80 ( $1.25 to $4.40 monthly) in 1987. ,-

• Charges to single family residential users account for between 24% to 62% ofall
revenues from user charges.

• Revenues per developed acre within the utility service area range from $50.45 to
$122.06 annually.

• Revenues per acre (both developed and undeveloped) range from $22.75 to
$79.93 annually.

• Total annual revenues range from about $263,000 to a projected $8.2 Million.

In 1990, SSA resurveyed the utilities. Annual SFR charges presently range from about
$13 to almost $90, while annual utility revenues range from $75,000 to almost $10.5
million.

2.3 General Approach to Estimatinl: Potential Revenues

Estimating potential revenues in a jurisdiction is a straightforward process of summing
up the individual user charges of all of the rate payers in the utility rate base. For
planning purposes this is simplified by grouping users according to similar land uses and
estimating typical charges for average-sized parcels within each land use category. In this
context the rate base is defined as the set of land use categories for which owners will be
charged.

We begin with an overview of the general procedures for estimating revenues. Following
the overview is a detailed illustration of the procedures used in this study to generate
several revenue projections based on alternative underlying assumptions.

It should be stressed that the following estimates of potential revenues bear no direct
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relationship to the revenues from the actual implementation of a stormwater program.
These estimates are made solely to provide an indication of the amount of revenues that
could be generated if the utilities are established under a certain set of assumptions and
are to charge amounts comparable to amounts charged by utilities elsewhere.

2.3.1 Overview

Preliminary estimates of the revenue-generating capacity of Maryland counties (and thus
the State) can be made using land use data that are delineated at the county level3

• The
following land use data are necessary:

• Land use category definitions4

• The number of parcels of land in each category

• The total acreage in each category

• Parcel area data (average parcel area is sufficient for initial planning studies).

In addition stormwater runoff rate factors are needed. These are coefficients from 0 to 1
that reflect the typical percentage of impervious area for a given parcel and thereby
reflect the parcel's tendency to generate stormwater runoff.

The concept behind most stormwater utility charge schemes is straight forward. In
general, utility charges are directly proportional to parcel size and the rate factor, i.e.,
they can be thought of an acreage charge weighted by the percentage of area that is
impervious. This relationship is shown in the following simplified user charge equation.

3

4

Data are available from the Maryland Office of Planning. Appendix A is a sample of the land use data
used in this study.

Land use categories are standard descriptive classifications (e.g., industrial, commercial, residential,
undeveloped, and others). As an approximation, it is assumed that stormwater runoff characteristics
are the same for all parcels in a given land use category. .
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where,

PC = PA x F x C/U

PC = the charge for a parcel

PA = the area of the parcel

F = the rate factor (runoff coefficient) for the
parcel (typically associated with the type of
land use category, 0 ::; F ::; 1 )

C/U = the charge per unit area (or other units to be
described later in this report)

The rate factor (F) relates the charge to the amount of runoff, which is central to the
utility concept. That is, parcels that are more intensely developed have a greater value
of F, and a greater charge for a given parcel size (e.g., F = 0.80 for commercial parcels,
which typically have paved parking areas and sidewalks, and generate a lot of runoff).

Using data from the Department of Assessments and Taxation, the Maryland Office of
Planning has categorized every parcel of land in each county according to land use (e.g.,
commercial, industrial, and residential). For the purposes of this revenue estimation
procedure every parcel within each land use category is assumed to have the same
characteristic potential for runoff and is assigned a common rate factor. This amounts to
assuming that, within a land use category, each parcel has the same proportion of
impervious area (Le., the intensity of development is assumed to be the same). While
this assumption is obviously not true, it is sufficient at this level of planning, and it allows
typical charges for each category to be estimated.

Within a land use category, the average parcel size is calculated and multiplied by the
rate factor. This yields an estimate of the average impervious area per parcel, which can
be expressed as the number of equivalent runoff units that can be attributed to the
parcel. Typical charges for each parcel can be based on the number of equivalent runoff
units. Lindsey (1988 b) has outlined this procedure.

By convention, most utilities have followed the practice of expressing the amount of
impervious area or the number of equivalent runoff units as single family equivalent
units (SFEs) (sometimes called equivalent residential units - ERUs). This approach will
be followed here. The average impervious area is converted to SFEs by simply dividing
through by the average impervious area of a typical single family residential parcel. An
SFE is a measure of the impervious ground cover per typical single family residential
parcel. It allows the amount of impervious area of a parcel in any land use category to
be expressed in terms of the amount typically found on a single family residential parcel.
For example, a typical commercial parcel may equate to 4.5 SFEs. Among other
reasons, this approach has been adopted by utilities to emphasize the fact that charges

2-5



are fair and so that homeowners cart easily understand their charges relative to charges
paid by others.

A more detailed account of the general approach follows. It is based
on a slight modification of the equation presented above, and reflects the use of SFEs
for an average parcel in a given land use category:

PC = (PA x F)j(I) x CjU

where, PC = the charge for an average parcel

PA = .the area of an average parcel

F = the rate factor (runoff coefficient) for the parcel-

(typically associated with the type of
land use category, 0 ~ F ~ 1 )

I = is the average impervious area of a typical
residential parcel

CjU = charge per SFE, i.e., $20jSFE (In general this is
"charge per unit", where the unit in this case is the
SFE)

These modifications simply have a scaling effect by dividing through by the impervious
area of a typical residential parcel. As an additional enhancement of the equation
another term may be added or subtracted to reflect a credit or a surcharge. This is not
shown explicitly in the equation above.

The average charge per parcel for a given land use category is determined by multiplying
the number of SFEs times a dollar-amount per SFE, which is assumed to be $20jSFE
for all six approaches in this study. This average charge per parcel is then multiplied by
the number of parcels in the land use category. The result is an estimated total charge
(i.e., revenue) for the given land use category. This process is repeated for each land use
category. The subtotals for each land use category are then summed to arrive at a total
county revenue estimate. This process is performed for each county and summed to
arrive at an estimated state revenue figure.
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2.3.2 An Illustrative County Stormwater Utility Revenue Estimation

We illustrate the method used to estimate revenues for each county. Before discussing
the illustration below, it is worth placing it in context by drawing a distinction between
the approach used here to estimate revenues, and the approach typically used by local
officials. Local officials typically determine the amount of revenues needed and then
estimate charges. For example, assume that an engineering-based estimation of the total
annual revenue requirement for stormwater management is known to be $1.5 Million.
The ensuing procedure would be to determine the user charges necessary to meet this
revenue requirement. .Since all user charges are keyed off the charge for a single family
equivalent (SFE) unit, the procedure amounts to adjusting the charge per SFE until the
revenue requirement is met. A typical charge for a residential parcel less than one acre
in size (Le., per SFE) might be $18.15 per year. .--

The second approach, which is used in this report, is the reverse of the first approach.
We assume a fixed $20 annual charge per SFE. The procedure is to calculate the
revenues that would be generated- based on this fixed assumption.

Since the user charges in each land use category can be expressed in SFE units, the
process is well suited to the use of a computer spread sheet. The SFE unit is flexible
and can be altered to reflect different underlying assumptions for a particular revenue
estimation. Since user charges for parcels in all of the other categories are keyed off of
the SFE, the SFE can be viewed as the control mechanism of the procedure.

Two examples of how the specific definition of the SFE unit can be altered follow. First,
the range of residential parcel sizes used to represent a single family equivalent may be
changed. In this study, for instance, SFEs are defined with respect to either residential
parcels of less than one acre, or parcels of less than one-quarter acre. Second, since the
amount of impervious area associated with the SFE is only an estimate, its value can be
altered to investigate the implication of different assumptions (for example, we can
assume a typical residential parcel is 60% or 65% impervious).

In the case illustrated below, the single family equivalent is set somewhat arbitrarily at 3,000
square feet of impervious area for residential parcels less than or equal to 1 acre in size. In
this case the imperviousarea has been fixed at 3,000 square feet rather than using the
product of a rate factor and the average parcel size to determine the average impervious
area within the interval less than one acre. The rationale for this is discussed in the
description of the six alternative approaches; however, it is sufficient to say at this point that
the ability simply insert a number (3,000 sq.ft.) further reflects the flexibility of the SFE unit.

Table 1 is a worksheet that illustrates the process used to estimate potential revenues
from a county stormwater utility. Data used in the worksheet are from the Maryland
Office of Planning (See Appendix A for a sample of this data). The components of the
worksheet are described immediately below.
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e Table 1

Illustrative Worksheet for Estimating Revenues
From Utility User Charges

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

Number of Acre/ Factor Impervious Number Land Use Requirement Dollars/ Annual Total $ by % Paid by
Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category Category

Agriculture 957 107.7 0.00 0 0.00 0 0.00 0 0.00
Conrnercial 1,085 6.6 0.82 235,747 78.58 85,262 1,571.64 1,705,225 0.68
COIlIIl Res 1 9.0 0.68 266,587 88.86 89 1,777.24 1,777 0.00
Exempt 468 42.5 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground 0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00
Industrial 43 39.4 0.70 1,201,385 400.46 17,220 8,009.19 344,395 0.14
Apartments 17 2.0 0.64 55,757 18.59 316 371.71 6,319 0.00
Not Perc 28 1.7 0.00 0 0.00 0 0.00 0 0.00
Residential

< 1 Acre 14,133 0.38 na 3,000 1.00 14,133 20.00 282,658 0.11
> 1 Acre 4,859 4.36 na 4,500 1.50 7,289 30.00 145,769 0.06

Res Ag 189 11.7 na 4,500 1.50 284 30.00 5,670 0.00
Res Comm 1 1.0 0.64 27,878 9.29 9 185.85 186 0.00
Condominium 5 0.00 0.64 0 0.00 0 0.00 0 0.00
Condo Comm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

e Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard

CoopeCl!tive 0 0.0 0.64 0 0.00 0 0.00 ·0 0.00
Mobil/Traile 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Group Quar 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00
Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00
Detached S-F

o - .5 Ac 0 0.0 0.40 0 0.00 0 0.00 0 0.00
> .5 - 1 Ac 0 0.0 0.23 0 0.00 0 0.00 0 0.00
> 1 Acre 0 0.0 0.16 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00
High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00
Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 21,786 124,601 $2,492,000 1.00

Unimproved 10,878 5.8 0.00 0 0.00 0 0.00 0 0.00

Grand Total 32,664 124,601 $2,492,000 $20.00 $2,492,000 1.00

na =not applicable
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Column Cl is the name of the land use category. In the cases of Exempt and
Residential land uses, subcategories are defined to allow finer distinctions in stormwater
runoff characteristics.

Column C2 is the number of parcels in each land use category.

Column C3 is the average parcel size for each land use category expressed in acres. For
the Residential land use category, weighted average parcel sizes were calculated for
parcels greater than and less than one acre using the data displayed in Appendix A

Column C4 contains the utility rate factors, which represent the typical percentage of
impervious cover on a property. For example, the rate Iactor for industrial parcels is
0.70 implying that, on average, about 70% of each industrial parcel is covered by
impervious material. These factors reflect standard hydrologic runoff coefficients5 such
as those used in the Rational Method of runoff estimation.

This column can also be used to control whether or not a land use category is included
in the rate base. Table 1 illustrates a case in which zero values are inserted for
agriculture, exempt, and unimproved land use categories thereby excluding them from
the rate base.

Column C5 is the average impervious area per parcel for each land use category. This
average impervious area is expressed in square feet. The values are calculated as the
(average acres per parcel) x (proportion of impervious area) x (43,560 ft/acre). That is,
(C3) x (C4 which is the rate factor) x (43,560 ft/acre).

Column C6 is the number of Single Family Equivalent (SFE) units. An SFE is defined
as the ratio: (impervious area of an average parcel for a given land use) / (average
impervious area of a residential parcel less than 1 acre). In the worksheet it is
calculated as C5/C5* where C5* is the particular value of C5 for Residential < 1 Acre6

•

This dimensionless unit equals one for a typical single family living on a residential
parcel of less than 1 acre. Since most people are familiar with residential land use, SFEs
allow a comparison among land use categories based on a familiar measure. Once

s

6

In general this is a precise statement. However, in several approaches presented in this report these
values are altered. Where this is the case, the alterations are noted.

Most of the approaches presented in this report defme the.-SFE with respect to the average parcel size
among residential parcels less than one acre. In one approach, however, the delineation of the
residential land use is much fmer. In that case, the SFE is defined with respect to the average parcel
size among residential parcels less than 1/4 acre. As a consistent rule, all of the approaches presented
in this report defme SFEs with respect to the smallest subclassification of residential land use.
Furthermore, when referring to the smallest subclass the term "typical residential parcel" is used.
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allow a comparison among land useca,tegories based on a familiar measure. Once
defined, SFEs also facilitate the utility charge calculations, although they are not
necessary to meet these ends. ~

Recall that the estimations in this report all assume that the smallest residential parcels
pay $20 per year. Thus, once SFEs are determined for each land use category,
calculations are reduced to multiplying $20 times the number of SFEs. In the case of the
average small residential parcel, the calculation is trivial: (1 SFE) x ($20 per SFE) =
$20. If a land use category has five and one half times the impervious area as the typical
residential parcel the calculation is: (5.5 SFEs) x ($20 per SFE) = $110.

Column C7 is the number of SFEs per land use category. This is equal to the average
number SFEs per parcel multiplied by the number of parcels in the given land use
category. That is, (C2) x (C6). The column is summed to a total at the bottom.

Column C8 is the Total County Revenue Generated based on the assumption that the
typical residential parcel will be charged $20 per year. It is the product of $20 times the
sum of column C7 (the grand total number of SFEs for the county). In terms of
computations, it is plugged into the spread sheet after a hand calculation.

Column C9 is the charge per unit as depicted by (C/U) in the equation presented
above. That is, it is the dollars per SFE, which in the present case is $20/SFE. It is
calculated as the fraction (C8*) / (C7*) where the star indicates the values that are used
are from the bottom of the column.

Column CIO is the typical annual charge for each land use category. It is the amount
that would be paid by the owner of an average sized parcel in the given land use
category. It is calculated as the typical number of SFEs times the charge per SFE ($20),
or (C6) x (C9*) where the star indicates the value that is used is from the bottom of the
column.

Column CII is the total amount of revenue generated by a given land use category. It
is the product of the average annual charge and the number of parcels for the given land
use category. It is calculated as (CIO) x (C2).

Column Cl2 is the percentage of the total revenue paid by the given land use category.
It is the total revenue per category divided by the grand total revenue for the entire
county. It is calculated as (Cll) / (C8*) where the star indicates the value that is used is
from the bottom of the column.

Table I also illustrates the flexibility of the worksheet-based estimation procedure.
Notice that the column C4 entries for residential land use are "na" (not applicable).
Rather than multiplying a rate factor (C4) times the average parcel size (C3) to arrive at
the average impervious area (C5), the impervious area for residential parcels less than 1
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acre has been set equal to 3,000 sq.ft.7 An impervious area of 1.5 times this area (4,500
sq. ft.) is used for residential parcels greater than 1 acre. Note that this leads to the
larger residential category paying a user charge that is 1.5 times that of the smaller
category (i.e., $30).

This particular assumption was investigated as one of six approaches reviewed in this
report (Approach 1). The motivation for this particular arrangement is discussed in the
descriptions of the alternate approaches presented in the later in this report.

7 This rough estimate, based on typical values found in the technical literature, is the assumption made
in Approach 1 of this report. Approach 2 fIxes this value at 4,000 sq. ft.
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3.0 POTENTIAL REVENUES FROM STORMWATER UTILITIES IN MARYLAND

This section includes estimates of the revenue-generating capacity of the State of
Maryland under a variety of utility user charge approaches. Six alternative approaches
are presented; all are variations of the general approach described in the previous
section. The sensitivity of these estimates to different assumptions is explored.

3.1 Alternative Utility Charge Structures

3.1.1 Common Assumptions Among the Six Approaches

It is useful to review the assumptions that are common to the six revenue estimation
approaches prior to describing the approaches in detail. The limitations imposed by
these assumptions will be revisited as part of the discussion of results.

It is also important to recognize that, even though the procedures are similar in form to
actual user charge schemes, the revenue projections generated by this study constitute
only rough planning estimates. The simplifying assumptions associated with this exercise
introduce errors that are tolerable for this level of estimation, but may not be
appropriate for the actual implementation of a utility (in particular the use of average
parcel size for each land use category).

As the overview of the general approach in Section 2 indicates, average parcel sizes are
used in each of the six revenue estimation methods. Average values of this type are
susceptible to being skewed by a small number of extreme values. Where corrections
have been made to account for this, they are noted.

As mentioned above, a base annual charge of $20 per SFE is used in each approach.
Use of annual charge was motivated by several considerations. First, it reflects a
conservative figure that falls in the range of SSA 1987 Stormwater Utility Survey findings
(it is less than the median annual charge). Second, it reflects preliminary findings of
current research into people's willingness-to-pay for stormwater management services in
one Maryland county (B'!ltimore County) (Lindsey, 1991). While changes in this value
drive the total revenue figure, it has no effect on the distribution of charges among
different land use categories. The issue of the distribution of charges among land use
categories is discussed below in the subsection on results.

As noted, the rate .base is defined as the categories of users to be charged. For the six
baseline estimates, several land use categories are not included in the rate base. These
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are agriculture, marshlands, unimproved8 parcels, and tax exempt parcels (e.g., churches,
schools, parks, government facilities, and others). Resistance to utilities often originates
from these land use categories. For instance, farmers may argue that they are already
regulated by soil conservation measures. Owners of marshlands or unimproved lands
may argue that as long as their land is left natural they should not be penalized simply
for owning it. Finally, tax exempt establishments may perceive utility charges as a form
of taxation and may contest the charges.

The decision to exclude these land use categories from the six approaches stems from
uncertainty about their eventual inclusion. Excluding them also errs on the side of
underestimating the potential revenues, which is conservative.

Many existing utilities, however, include some combinatron of these land use categories
in their rate base. For example, the SSA survey of nineteen utilities reveals that thirteen
utilities charge churches and hospitals that are typically exempt from property taxes.
Eleven charge parks, and ten charge agricultural land use categories. Whereas streets
and right-of-ways are excluded from the rate base of the six approaches presented in this
report, six of the utilities surveyed include them. Three utilities also reported charging
users of undeveloped land. As part of the sensitivity analysis presented in Section 3.2,
these land uses are included in the rate base resulting in a three-fold increase in the
potential revenues.

The land use data used in this study are aggregated at the county (Le., they include data
for incorporated municipalities). Consequently, the estimates in this report rely on the
simplifying assumption that cooperative agreements among jurisdictions could be made
(e.g., between cities and the surrounding county). This avoids the effort required to
determine which cities would not participate with the counties in developing utilities.
This assumption also avoids the need to edit the available data to remove such cities
from the rate base.

Since all of the approaches are essentially based on the same data, issues of data quality
affect all six of the approaches examined in this report. The data is presumed to be
accurate, though the potential for misclassification of parcels and other inaccuracies. may
exist. Furthermore, the data printouts (See Appendix A) were generated in 1987. Since
land developers are supposed to have adhered to best management practices since that
time (e.g., on-site stormwater control for new developments), it is likely that such parcels
would be eligible for credits under the implementation of a utility. The credits would
have the effect of offsetting the error due to omitting newly developed lands.

The assumptions outlined above highlight the similarities among the six revenue
estimation approaches. In contrast, the primary differences and reasons for developing

8 In the tax flies, any property with an improvement worth more than $10 is classified as "improved."
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the different approaches are summaf'izedih the following section.

3.1.2 Rationales for and Differences Arnon2 the Six Approaches

The six revenue generation approaches are variations of the general approach described
Section 2. As an introduction to the six user charge approaches reviewed in this study,
three broad comparisons are presented. Table 2 summarizes the three basic similarities
and differences among the approaches. These are: 1) the method of determining
residential SFEs, 2) the specificity of residential land use categories, and 3) the
specificity of rate factors. .

Determination of Residential SFEs. The six approaches can be characterized according
to how the SFEs were determined for subcategories of the residential land use category.
The traditional method, described in the general approach, is to calculate the impervious
area based on the average parcel size for. each residential subcategory (e.g., < 1 Acre,
and> 1 Acre). This is the product of the rate factor (percent impervious) and average
parcel size within the given subcategory. Note that the average impervious area for the
smallest residential subcategory defines the SFE. A second method of determining the
SFE is to select a fixed average impervious area based on professional judgement.

There are two reasons for arbitrarily fixing the SF£. The first is an equity consideration.
Direct application of rate factors produces a pronounced difference in user charges
between parcels just below and just above the one acre cut-off in the user charge
approaches that utilize only two residential subcategories. This is because the average
~creage for the larger residential category dominates the computation of the SFE.Fixing
the SFE by selecting a fixed amount of impervious area can mitigate the disparities
among categories.

The second reason is that rate factors are poorly documented for residential parcels
larger than two acres. For larger parcels in general, it is reasonable to assume that a
significant portion of the land is undeveloped. Since undeveloped lands are excluded
from the rate base of all six approaches9

, discounting the runoff contribution from the
undeveloped portions of large residential parcels is a consistent extension. In the
absence of accurate data, judgement must be used in fixing SFEs for larger parcels.

It happens that, for parcels less than one acre in size, values ranging from 2,500 to 3,000
square feet of impervious area eommonly are found in the engineering literature. Thus,
an estimate of 3,000 square feet serves as a reasonable choice for fixed value of the SFE;
this value is used in two of the six cases. For reasons of equity, larger parcels have been
assigned the value of 1.5 SFEs. This corresponds to a value of 4,500 square feet of
impervious area. This ratio of 1 to 1.5 is used in the two of the six approaches. These

9 As a sensitivity analysis of one of the six approaches (Approach 1), undeveloped lands are included in
the rate base and the results are provided.
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two approaches are cases having two residential subcategories, Le., less than and greater
than one acre.

In the user charge approaches which use detailed residential subcategories, the transition
from small to large rates is distributed gradually over more categories. As a
consequence, the stark inequity does not arise as it does when only two subcategories are
used. Thus for the approaches tabulated above having detailed residential categories,
the traditional rate factor approach produces a reasonably equitable outcome.

One of the six approaches is a hybrid. It uses both the traditional application of rate
factors and the method of fixing the SFE based on professional judgement. This
particular case has only two residential subcategories (residential parcels less than -and
t~ose greater than one acre). The impervious area for the small subcategory is
computed using rate factors, and the larger subcategory is fixed at 1.5 SFEs, i.e., 1.5
times the impervious area of the small subcategory.

This discussion shows that the six approaches can be grouped according to how the
residential SFEs were determined. That is, by traditional use of the rate factors (i.e.,
calculated), use of professional judgement to choose reasonable SFE values (i.e., fixed),
or by a combination of the two (a hybrid). Table 2 indicates how SFEs are determined
for each approach.

Specificity of Residential Acreage Categories. In practice, utility charge systems must be
adequately detailed without being overly cumbersome. In the general approach
described Section 2, a simple procedure is applied repeatedly for each land use category
under the assumption that the physical characteristics of parcels with!n a category are
similar enough to be aggregated. The aggregation arises explicitly in the form of using
the same runoff coefficient (rate factor) for all of the parcels within a category.
Alternatively, parcels within any land use category can be grouped into subcategories
according to different acreage intervals, and assigned slightly different rate factors. This
increased detail is intended to better represent the variations within the overall land use
category. When considering actual implementation of a charge system, such increases in
detail are usually gained at the expense of increased administrative burden.

For the residential land use category, two variations were considered in this study. In
the first case, two subcategories were defined. Residential parcels were classified as
being either less than or equal to one acre (Res. < 1), or being greater than one acre
(Res. > 1). In the second case, detailed parcel size intervals were used beginning with
quarter acre increments for the range of 0 to 0.5 acres, then half acre increments up
until 2 acres, then one acre increments up until 5 acres, then five acre increments
through 20 acres and so on (see Appendix A). The approaches which used these two
variations are summarized in Table 2.

'"'1 ...
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Table 2

Similarities and Differences Among the Six Revenue Estimation Approaches

Six Approaches
Three

Differentiating Fixed SFE Fixed SFE Quantile Detailed Simplified Grouped RF
Characteristics (3,000) (4,000)

Residential SFEs

(Method of Fixed Fixed Calculated Calculated Hybrid Calculated
Determining the
SFEs)

Residential
Cate20ries

(Number of Two Two Two Detailed Two Detailed
Residential
Subcategories)

Rate Factors

(The Number of Six Six Nine Many Three Four
Different Rate
Factors Used)

Specificity of the Runoff Rate Factors. A third way to differentiate the six approaches is
according to the level of specificity of the rate factors. Again, a trade off between
precision and the associated administrative burden motivates the discussion. Recall a
similar trade off motivated the consideration of approaches which utilized detailed
residential subcategories versus categories that were collapsed down to' two (less than or
greater than 1 acre).

In the case of rate factors, several existing utilities assign rate factors on the basis of
making measurements of impervious area via surveys or by digitizing aerial photos. In
this case, the different values of rate factors constitute a continuum. In other cases, a
discrete number of rate factors are associated with land use categories. In the latter
case, the number of different rate factors used in the charge scheme may be reduced
further through aggregation.
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Two approaches are used herein. One involves aggregation or grouping of rate factors;
the other involves use of different rate factor for each land use category (i.e.,
desegregated rate factors). This study considers two approaches that group rate factors
into 2 or 4 different categories, while the remaining four approaches desegregate rate
factors into either roughly 8 categories or a continuum of values. The specific
approaches are summarized above in Table 2.

As mentioned previously, when considering implementation of an actual user charge
system, aggregating information, such as the number of rate factors, reduces
administrative burden. In the context of implementation, a second motivation exists for
aggregating rate factors, a reduction in contested charges. If from the beginning the
utility concedes that the approach is not precise, disputes over details, such as the 
accuracy of survey work, and statistical representations of land use categories become
moot.

3.1.3 Descriptions of Six Alternative User Charge Approaches

The six different approaches are identified by simple names in addition to being
numbered. The six approaches summarized below are: Fixed SFE (3,000), Fixed SFE
(4,000), Quantile, Detailed, Simplified, Grouped RF (rate factors). A more detailed
description of the six approaches is provided in Appendix C.

Approach 1 "Fixed SFE (3.000)": The name of this approach is drawn from the fact that
the residential SFEs were fixed by professional judgment to 3,000 square feet for
residential parcels less than one acre in area.

The residential category is divided into two groups: parcels < 1 acre, and parcels > 1
acre. The following average estimated impervious areas are assumed for each residential
category:

3,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
4,500 sq. ft. impervious for parcels> 1 acre (1.5 SFE)

The degree of specificity of rate factors is mid-ranged with approximately six different
rate factors being used for different land use categories.

Approach 2 "Fixed SFE (4,000)": Like Approach 1, the residential category is divided
into two groups: parcels < 1 acre, and parcels > 1 acre. The following average
estimated impervious areas are assumed for each residential category:

4,000 sq. ft. impervious for parcels < 1 acre (This defines the unit SFE)
6,000 sq. ft. impervious for parcels> 1 acre (1.5 SFE)
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The degree of specificity of rate fa<::tors is, mid-ranged with approximately six different
rate factors being used for different land use categories.

At first glance, it may seem counter intuitive that using a higher impervious area for
residential parcels would produce a lower revenue estimate. To see how this works, 
consider the following example in which a comparison is made between SFEs defined to
be 4,000 sq.ft./SFE versus 3,000 sq.ft./SFE.

A commercial parcel of 12,000 sq.ft. of impervious area under the Fixed SFE (4,000)
approach pays $20/SFE or (12,000/4,000) x $20 /sq.ft. = $60. Under the Fixed SFE
(3,000) approach, the same commercial parcel is assessed (12,000/3,000) x $20 /sq.ft. =
$80. In both approaches, the same amount of revenue is generated by the residential
parcels because their rates are fixed by definition at $20 and $30 per parcel for the two
residential subcategories. Consequently, the residential land use category does not
contribute to differences in the projected revenue.

Approach 3 "Quantile": Again, the residential category is divided into two groups: Res.
< 1 acre, and Res. > 1 acre. Rate factors are used to determine SFEs for the
residential land use category.

This approach corrects for sharp differences in user charges between smaller and larger
parcels that arise when the residential land use category is broken into two categories
and mean acreage values are used to represent typical parcel size. An alternative to use
of mean acreage values, which are often skewed by infrequent extreme values, is to use
the median (50th percentile) parcel size (for parcels less than one acre) and the 90th
percentile size as the typical value for parcels greater than one acrelO

•

The level of specificity of rate factors is slightly increased above that of Approaches 1
and 2 with approximately eight different rate factors being used for different land use
categories.

Approach 4 "Detailed": For this approach, the residential category is divided into about
20 acreage intervals according to the data available (See Appendix A, page A-2). In
addition to the high level of specificity of the residential category, the rate factors are
highly detailed since a different rate factor is assigned to each of the 20 residential
acreage categories. The SFEs for residential parcels are all computed using rate factors
as opposed to being fixed.

This approach represents the most detailed revenue estimation approach of the study,
although it is quite simplified in comparison to actual implementation methods.

10 It is the parcel size below which 90 percent of the parcels are smaller, or stated another way, is the
parcel size for which only 10 percent of the parcels are larger.
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Approach 5 "Simplified": This approach was motivated by a key aspect of the approach
used in Austin, Texas, which classifies each land use category into one of three rate
factor groups 0.10, 0040, or 0.80.

This approach uses rate factors to determine the SFE for the residential parcels < 1
acre, but fixes the SFE for parcels > 1 acre at 1.5 SFEs. Consequently, the value of the
unit SFE can rise and fall for different estimates between counties, while the SFE for
parcels > 1 acre follows that rise and fall. This combined use of rate factors to compute
the unit SFE and fixed SFEs for the parcels > 1 acre is referred to above in Table 2 as
a hybrid treatment of residential SFEs.

This approach derives its name from the fact that it is characterized by having two
simplified features; the collapsed rate factors and only two residential categories.

Approach 6 "Grouped RF": This approach is based loosely on the Ft. Collins, Texas
approach, which attempts to minimize administrative burdens and contested charges by
aggregating users into relatively broad rate factor categories.-

Like the Detailed Approach, the level of specificity of the residential category is highly
detailed, and the SFEs for residential parcels are all computed using rate factors. Unlike
the Detailed Approach, however, the level of specificity of the rate factors is simplified
by grouping (hence the name GroupedRF).

The SFE was calculated as (0.60) x (mean acreage) using the smallest residential acreage e
interval (0 - 0.25 acres), where 0.60 is the rate factor.

3.2 Revenue Estimation Results

The presentation of results begins with an overview of the State total revenue-generating
figures and some broad observations. An in depth look at results for five counties
representing varying degrees of development is then presented. This is intended to
illustrate some of the relationships between the different approaches and how they
perform for counties with different development patterns. In addition, several variations
on the Fixed SFE (3,000) approach were investigated to explore the sensitivity of the
base approach. Finally, the limitations of the study are discussed.

3.2.1 Summary Results

Table 3 includes estimates of total utility revenues for each county and Baltimore City
for each of the six approaches. These are summed to provide an estimate of total state
wide revenues. A glance at the total revenue figures in Table 3 reveals little difference
among the six approaches. The median revenue estimate is $67,853,200 with a difference
in minimum and maximum estimates of about $11 Million. Fixed SFE (3,000), and
Grouped RF tend to produce the largest estimates, while Fixed SFE (4,000) and the
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Simplified Approach usually produce the smallest estimates.

The revenue estimates for each county respond differently to the different approaches;
some increase when going from one approach to another while others decrease or
remain essentially unchanged. The most common reason for this observation results
from differences in development patterns among counties. Less developed counties tend
to have larger residential parcels, fewer industrial and commercial parcels and more land
in agricultural use which was not included in the rate base for the six approaches.
Several particular examples of these occurrences are discussed in the subsection on
sensitivity analyses.

-
Table 4 presents the minimum and maximum estimates for each county and indicates the
approach that produced the extreme. From Table 4, the difference between maximum
and minimum revenue estimates for a given county are found to range from $250,100
(Kent County, Simplified Approach) to $10,129,400 (Baltimore Co., Fixed SFE (3,000)
Approach). This excludes the maximum estimate for Baltimore City of $15,160,000
(Simplified Approach).

It is also interesting to note that the. projection for the Detailed Approach falls in the
middle of the other projections. Recall that the Detailed Approach is an attempt to
build a revenue estimation scheme that more accurately reflects physical runoff
conditions for residential users. The Detailed Approach is also intended to mimic the
greater amount of detail (and adminis~rative burden) that is associated with the actual
implementation of a utility charge system.

The estimates for Baltimore City also display a large variance ($7.9 - $15.2 Million).
Furthermore, the approach that produced the maximum revenue estimate for Baltimore
City is the Simplified Approach, which is more typically associated with producing
minimum estimates for the other counties. The reason for this deviation is discussed
below.
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The reason most of the estimates for most counties are small for the Simplified
Approach is related to both the method of determining the SFEs and the specificity of
the residential land use category. The SFEs for Res. < 1 acre are determined using rate
factors and average acreage. In most cases, this produces a large estimated impervious
area (typical SFE > 6,000 sq. ft. as compared with 3,000 and 4,000 for Approaches 1 and
2) which in turn lowers the number of SFEs for nonresidential categories. In Baltimore
City, however, the average acreage is very small (0.07 versus atypical 0.38). This sharply
decreased the estimated impervious area for Res. < 1 acre (Le., the SFE) and
consequently increased the number of SFEs in the nonresidential sectors. Specific
observations, like the Baltimore City case are difficult to discern from the summary-level
results. To address the micro-level observations, it is helpful to consider several case
studies. This has been done below for five counties that represent a variety of
development patterns.
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Table 3

Potential Stormwater Utility Revenues for Maryland Counties and
Baltimore City for Five Alternative Charge Approaches

Fixed SFE Fixed SFE Quantile Detai led Simpl ifi ed* Grouped RF**
3,000 4,000

Counties/City
(Approach 1) (Approach 2) (Approach 3) (Approach 4) (Approach 5) (Approach 6)

Allegany 51,979,700 $1,616,600 $1,731,000 51,878,800 $1,591,200 52,222,100
Anne Arundel $5,585,900 $4,744,800 $6,114,300 $4,574,000 $4,478,500 $4,686,900
Baltimore $10,129,400 58,592,800 59,236,800 59,803,000 510,068,300 59,904,200
Calvert 5969,100 5812,300 $794,900 $1,017,400 5690,200 $1,234,200
Caroline $515,800 $427,300 $424,300 $463,300 5365,000 5575,400
Carroll $1,705,900 $1,456,200 $1,545,900 $1,871,300 $1,247,700 $2,138,600
teci l $2,492,000 $1,977,500 $2,036,900 $2,393,200 $1,434,900 $2,582,500
Charles $1,383,700 $1,169,600 $1,864,800 51,447,200 ·51,088,800 $1,902,800
Dorchester 5914,000 $741,700 $855,800 $878,000 $604,600 $954,100
Frederick $2,850,800 $2,339,400 $2,605,200 $3,136,800 51,931,900 $3,315,400
Garrett $4,646,500 53,540,200 $2,316,400 52,901,000 $1,788,200 $3,214,600
Harford 53,374,300 52,741,000 $3,165,100 53,231,100 52,294,900 53,432,800
Howard 52,769,000 52,286,700 52,347,000 53,183,800 52,075,600 $3,269,800
Kent $384,200 5320,500 5369,400 5345,100 $250,100 5369,000
Montgomery $6,582,200 55,768,900 $5,082,300 54,975,600 55,463,800 55,038,700
Prince George's $8,324,000 $6,936,400 59,034,600 $6,518,800 $7,592,300 $6,520,500
Queen Anne's $714,700 $592,000 $595,500 $631,300 $450,700 $643,800
Somerset 5578,400 $472,900 $420,500 $492,100 $349,500 $506,300
St. Mary's $1,459,700 51,194,600 51,073,800 51,254,400 5835,600 51,458,100
Talbot 5667,700 5554,700 5814,700 5610,100 $482,000 $611,100e Wash ington 52,138,600 51,765,300 52,058,400 $1,930,600 51,538,700 52,150,600
Wicomico 51,239,000 $1,042,000 51,129,900 51,149,100 5914,400 $1,324,500
Worcester 52,061,300 51,501,200 52,567,000 $1,671,000 51,394,800 $1,885,900

Baltimore City 58,671,900 57,961,900 59,959,200 511,205,700 $15,160,000 511,320,500

TOTAL 572,301,400 $60,556,500 568,143,700 $67,562,700 $64,152,800 571,262,400

* Estimates cited here are based on a variation of the Austin, TX approach
** Estimates cited here are based on a variation of the Ft. Collins, TX approach

Notes: All estimations assume that $20 is assessed for typical residential parcels (i.e., parcels less than one
acre or less than one quarter acre depending on the approach).

Estimates are based on 1987 land use data.
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Table 4

Minimum and Maximum Revenue Projections
Selected from the Six Alternative Approaches

.Counties/City Minimum Maximum

Allegany $1,590,700s $2,222,1006

Anne Arundel $4,478,500s $6,114,3D<r
l3altimore $8,592,8D<r $10,U9,4001

Calvert $690,20OS $1,234,2006

Caroline $365,ooas $575,4006

Carroll $1,247,700s $2,138,6006

Cecil $1,434,900S $2,582,5006

Charles $1,088,8OOS $1,902,8006

Dorchester $604,8OOS $954,1006

Frederick $1,931,900S $3,315,4006

Garrett $1,788,20OS $4,646,5001

Harford $2,294,900S $3,432,8006

Howard $2,075,600s $3,269,8006

Kent $250,10OS $384,2001

Montgomery $4,975,6004 $6,582,2001

Prince George's $6,518,80C)4 $9,034,6O<r
Queen Anne's $450,700s $714,7001

Somerset $349,500s $506,3006

St. Mary's $835,700s $1,459,7001

Talbot $482,ooas $814,70cr
Washington $1,538,70OS $2,150,6006

Wicomico $914,40OS $1,324,5006

Worcester $1,394,8OOS $2,567,ocxr
Baltimore City $7,961,9()(f $15,160,ooas

TOTAL $53,856,200 $83,216,400

Note: Superscripts correspond to the revenue estimation approach that produced the given maximum or
minimum:

1 FIXED SFE (3,000)
2 FIXED SFE (4,000)

3 QUANTILE
4 DETAILED
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Table 5

Approaches Most often Responsible for Large and Small Revenue Estimates

Size of Approach Most Percenta~e

Revenue Estimate Often Responsible of Counties

Highest Grouped RF Approach 50 %

2nd Highest Fixed SFE (3,000) Approach 46 %

Mid Range Quantile or Detailed Approaches 60 %

2nd Lowest Fixed SFE (4,000) Approach 54%

Lowest Simplified Approach 83 %

3.2.2 A Closer Look at Results From Five Counties

The counties considered in this subsection are Baltimore, Carroll, Cecil, Harford, and
Montgomery. The counties represent a variety of land development patterns. Baltimore
and Montgomery counties are urban, while Carroll and Harford are developing. Cecil is
mostly rural. They also represent cases in which development of estimates required special
treatment of land use categories including the residential category. This was the case with
both Baltimore County and Montgomery County (as well as Baltimore City). Appendix B
presents worksheets for Montgomery County and Cecil County that illustrate this difference.
Cecil County is representative of the way land use categories were typically reported by the
Office of Planning.

Table 6 shows the projected revenue figures generated by the six approaches for the five
selected counties. It also shows the distribution of the total charge among the following five
land use categories as a percentage: Residential (below and above 1 acre), Commercial,
Industrial, and the grouping of All Other land use categories.

For these five counties Montgomery County displays the smallest difference between its
highest and lowest projection, while Cecil Countyshow the largest difference. For
Montgomery County, the highest projection is just 25% greater than the lowest projection,
while the corresponding ratio is 44% for Cecil County. In most cases, the two highest and
two lowest projections are practically the same.
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Table 6

Percentage of Payment By Land Use Categories

Residential
COU'Ities Revenues < 1 acre > 1 acre COIlIIIereial Industrial All Others

Baltimore

1) Fixed SFE (3,000) $10,129,400 31% 5% 25% 24% 15%
2) Fixed SFE (4,000) sa,592,800 37",( 6% 22% 21% 14%

3) Quantile $9,236,800 34% 6% 22% 22% 16%
4) Detailed $9,803,000 33% 9% 21% 20% 17%

5) Simpl Hied $10,069,300 31% 6% 20% 23% 20%

6) Grouped RF $9,904,200 32% 10% 22% 19% 17",(

Carroll

1) Fixed SFE (3,000) $1,705,900 24% 16% 44% 13% 3%

2) Fixed SFE (4,000) $1,456,200 28% 19',( 39% 11% 3%

3) Quantile $1,545,900 26% 36% 22% 7% 9%

4) Detai led $1,871,300 27",( 25% 28% 8% 12%

5) Simpl Hied $1,247,700 33% 29% 21% 7% 10%

6) Grouped RF $2,138,600 18% 21% 26% 7% 28%

Ceei l

1) Fixed SFE (3,000) $2,492,000 11% 6% 68% 14% 1%

2) Fixed SFE (4,000) $1,9n,500 14% 7",( 65% 13% 1%

3) Quantile $2,036,900 14% 14% 58% 12% 2% e4) Detailed $2,393,200 15% 12% 58% 12% 3%

5) Simplified $1,434,900 20% 14% 52% 12% 2%

_._6) Grouped RF $2,582,500 12% 16% 57% 10% 5%

Harford

1) Fixed SFE (3,000) $3,734,300 18% 8% 32% 38% 4%

2) Fixed SFE (4,000) $2,741,000 22% 10% 30% 35% 3%

3) Quantile $3,165,100 19% 18% 26% 30% 7%

4) Detai led $3,231,100 21% 15% 25% 30% 9%

5) Simpl Hied $2,294,900 26% 16% 22% 30% 6%

6) Grouped RF $3,432,800 18% 16% 25% 26% 15%

Montgomery

1) Fixed SFE (3,000) $6,582,200 48% 5% 34% 6% 7%

2) Fixed SFE (4,000) $5,768,900 54% 5% 29% 5% 7%

3) Quantile $5,082,300 57% 5% 26% 4% 8%

4) Detailed $4,975,600 50% 8% 26% 4% 12%

5) Simpl Hied $5,463,800 51% 8% 25% 5% 11%

6) Grouped RF $5,038,700_ 46% 7% 27% 4% 16%
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The distribution of charges among the. land use categories is apparently determined
primarily by the specific characteristics of each county rather than the different approaches.
That is to say, within a given county, the proportion of the total revenue generated by each
land use category generally remains about the same from approach to approach.

Having said this, however, Table 6 reveals several cases in which the distribution of charges
do vary between approaches within a given county. For example, residential parcels greater
than one acre bear an increased proportion of the cost for Approach 3 (Quantile) for all
five counties. Other less pronounced variations in the residential category are also apparent.
Another redistribution is evident between Approaches 1 and 5 for the Commercial sector
in Carroll County. In Approach 1 (Fixed SFE (3,000)), the Commercial sector bea_rs 44%
of the cost, while in Approach 5 (Simplified), it bears only 21%. Note also the general
trend in the "All Others" column for Carroll County; the cost burden ranges from 3% for
Approach 1 (Fixed SFE (3,000)) to 28% for Approach 6 (Grouped RF).

As stated above, the most pronounced differences in the distribution of revenues arise due
to differences among counties rather than among approaches within a county. For instance,
Montgomery County has a large residential sector reflected strongly in Table 6; the
residential sector bears between 53% to 62% of the charge depending on the revenue
estimation approach used. This compares to Baltimore County (another developed county)
in which the residential sector bears between 37% to 54%, and Cecil County (a rural
county) in which the residential sector bears between 17% to 34% of the cost.

Notice that, while Cecil County is relatively small, the proportion of the cost borne by its
commercial sector is large compared to other counties. This is a result of two factors. First,
the average size of a commercial parcel in Cecil County is 6.6 acres while in Harford County
it is 2.2 acres and in Baltimore County it is 2.0 acres. Second, the proportion of commercial
parcels to other parcels for Cecil County is larger than for other counties. For example, the
ratio of commercial parcels to residential parcels in Cecil County is about 6%. This
compares with Harford County at 4% and to Baltimore County at 3%.

Another dynamic of the utility charge systems becomes apparent when analyzing what
underlies the similar proportions of revenue generated by the commercial and industrial
sectors of Harford County. The similar proportions could suggest that the number of
industrial and commercial parcels are equal. In actuality, however, Harford County has
1,632 commercial parcels and only 72 industrial parcels.

The reason for this even share of the revenue base is that the commercial sector is
composed of a large number of small parcels, and the industrial sector has a small number
oflarge parcels. Consequently, the estimated average annual charge for the industrial sector
in Harford County is roughly 27 times higher than iliat of the commercial sector (e.g,
$13,182/year per industrialparcel and $496/year per commercial parcel using the Fixed SFE
(3,000) Approach).
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Clearly, comparisons of the type presented above are numerous. However, the factors to
consider when assessing how the revenues will be distributed among land use categories in e
a particular county are the same.-These considerations are parcel sizes, the numbers of
parcels, and the proportional distribution of these two measures between the different land
use categories. When designing a utility charge system for a particular jurisdiction, more
detailed analyses of this type must be conducted in order to fully understand the efficiency
and equity of the system.

3.2.3 Sensitivity Analyses

The principal result of the study, stated previously in the summary results, is that the total
revenue estimates are quite similar for all six approaches. Recall that the median of the six
total revenue estimates was presented earlier as $67,853,200 with a difference between
minimum and maximum estimates of about $11 Million.

The sensitivity of the total revenue estimate can be explored by considering the following
hypothetical situation. That is, suppose that each county were inde"pendently to select the
approach that yielded the lowest revenue estimate and these county revenue estimates were
summed to arrive at a total revenue projection for the State. Alternatively, suppose that
each county were to select the highest estimate and these were summed in a similar fashion.
Such State revenue estimates provide an indication of potential lower and upper bounds on
the total State revenue estimate that range from $53,856,200 to $83,216,400.

Another simple sensitivity analysis consists of determining the new estimates when the e
annual charge is changed to $15 or $25 per SFE for the Detailed Approach which lies in the
IDiddle of the range of six estimates. When an annual charge of $15/SFE is assessed, the
total state revenue estimate drops to $54,226,050. When an annual charge of $25/SFE is
assessed, the total state revenue estimate rises to $90,376,750. These new bounds are
exactly 25 percent below and above the original figure of $72,301,400 just as $15 and $25
are 25 percent below and above the original $20 annual charge.

To test the sensitivity of the approaches to changes in the underlying simplifying
assumptions, the Fixed SFE(3,000) approach has been used as the test case. It is assumed
that the other approaches would respond similarly to the same sensitivity analyses. The
analyses included the following:

1) Assumptions about which land use categories would be included in the rate base. That
is, inclusion or exclusion of Agricultural, Exempt, and Unimproved land use categories.

2) Fixed SFE (3,000) with the rate factor for the residential agriculture land use category
set at 0.1 versus fixing the impervious area at 4,500 sq. ft. (Note that this analysis is
unique to the Fixed SFE (3,000) Approach).
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An Illustrative Sensitivity Analysis: .. R.ellloval of Elkton Parcels From Rate Base

The issue of nonparticipation by local municipalities in county stormwater programs was
mentioned earlier iil this report. If a city has its own stormwater management program and
does not participate in the county program, the county revenue base will be smaller. As an
illustration of the potential impact of a nonparticipating city, we considered a specific case
for Cecil County, Maryland.

The City of Elkton (Cecil County) has an independent stormwater control system, and thus
Elkton is not likely to participate in a county-wide utility. We assessed the impact of
removing Elkton from the rate base by reevaluating four of the six utility charge approaches.
This entailed subtracting the appropriate number of parcels for each land use category
based on information in property tax assessment tables;-and adjusting the average parcel
size. In general, the average parcel size of the remaining parcels increased slightly. This
seems consistent with the general tendency for lot sizes to be smaller within city limits.

The analysis was based on the assumption that residential parcels less than one acre in size
would be assessed a fixed annual charge of $20. This results in each of the alternative
approaches generating different revenue totals rather than being fixed to meet a $1.5 Million
revenue target. Depending on the charge approach, the percentage decrease in revenues
resulting from the removal of Elkton from the rate base ranged from 3.9% to 5.4%. Since
the different charge structures generated varying total revenues prior to the removal of
Elkton parcels, the decrease in the dollar amounts are not directly comparable. The
analysis results are presented in Table 7.

. Table 7

Sensitivity Analysis: Removal of Elkton Parcels From User Charge Rate Base

Charge Revenues Generated Revenues Generated Revenue Percent
Approach (Elkton Included) (Elkton Excluded) Decrease Decrease

Fixed SFE 3000 $2,268,600 $2,180,600 $88,000 3.9%

Fixed SFE 4000 $1,823,560 $1,745,340 $78,220 4.3%

Quantile $4,009,720 $3,821,040 $188,680 4.7%

Simplified $1,333,940 $1,262,520 $71,420 5.4%

Rate Base Considerations. Table 8, column C summarizes the results of including
Agricultural, Exempt, and Unimproved land use categories in the Fixed SFE (3,000)
Approach; the original estimate is given in column A. This revised estimate shows a
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dramatic increase from $72,360,700 to $213,795,200.

A rate factor of 0.1 was used for the Agricultural, Undeveloped, and Exempt land use
categories. The rate factor of 0.1 was selected as an arbitrary low value. This category
includes both intensely developed lands such as schools, and government building, as well
as undeveloped park lands. Given that relatively small rate factors were used in this revised
estimate, the huge increase in the state revenue estimate reflects the large land area that
has been introduced by including the new land use categories.

It is worth noting that intermediate analyses, which are conStituted by introducing subsets
of the three additional land use categories, 'would produce intermediate estimates below
$213,795,200. Thus, the consideration of these three land use categories provides a fair
sense of the true upper bound on the original Fixed SFE (3,000) approach.

Sensitivity of the Residential Agricultural Category. Several examples have been presented
that represent alternative ways the estimated impervious area of residential parcels may be
treated. The two methods used in this study were: 1) multiplying a rate factor by the
average parcel size, and 2) selecting a value based on professional judgement. All else
being equal, estimates using the Fixed SFE (3,000) Approach were generated in which the
estimated impervious area for the Residential Agricultural Category was altered.

This analysis is intended to be indicative of the outcome of a minor change in any of the
approaches. It differs from the other changes to the residential category discussed
previously because those changes dictated the value of the SFE which in turn affected e
outcomes of the other land use categories.

Comparison of columns A and B in Table 8 summarizes the results of this analysis. The
original Fixed SFE (3,000) Approach (Column A) fixes the impervious area of the
Residential Agricultural category at 4,500 sq. ft. The modification (Column B) uses a small
rate factor of 0.1 to calculate the impervious area. The increase in the estimated total
revenue from $72,301,400 to $75,565,700 indicates that the use of the rate factor results in
a smaller estimated impervious area.
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Table 8

Variations on the Fixed SFE (3,000) Revenue Estimation Approach

(A) (B) (C)

'Fixed SFE 3,000 Fixed SFE 3,000 Fixed SFE 3,000

(Res. Ag. Imp. (Res. Ag. Imp. (Inclusion of
Acreage Fixed at Acreage based on Agri., Exempt

Counties/City 4,500 sq. ft. 0.1 Rate Factor) and Unimproved
per Parcel) in Rate Base)

Allegany $1,979,700 $1,985,000 59,183,900
Anne Arundel 55,585,900 55,708,000 511,700,000
Baltimore 510,129,400 510,489,600 519,278,900
Calvert 5969,100 51,058,700 53,807,700
Caroline 5515,800 $613,000 55,957,400
Carroll $1,705,900 $2,109,300 $8,821,700
Ceci l $2,492,000 $2,550,600 57,879,800
Charles 51,383,700 51,547,500 $8,424,800
Dorchester 5914,000 $961,500 $10,728,700
Frederick 52,850,800 52,884,000 $13,563,600
Garrett $4,646,500 $4,661,000 517,689,000
Harford 53,374,300 53,568,700 59,142,000
Howard $2,769,000 52,795,500 55,897,000
Kent 5384,200 5395,000 $4,820,500
Montgomery $6,582,200 $6,582,200 $12,604,500
Prince George's 58,324,000 $8,342,000 55,009,800
Queen Anne's $714,700 $776,700 57,166,000
Somerset $578,400 $648,200 $6,133,000
St. Mary's 51,459,700 51,450,000 57,264,900
Talbot $667,700 5701,400 55,078,300
\Jashington $2,138,600 52,210,500 59,547,300
\Jicomico $1,239,000 51,388,000 $4,435,000
\Jorcester 52,061,300 52,171,200 510,442,500

Baltimore City $8,671,900 59,968,100 59,218,900

TOTAL 572,301,400 575,565,700 $213,795,200

3-19



3.2.4 Limitations

The scope of this study is limited to providing a rough planning estimation of the revenue
generating capacity of a stormwater management utility in Maryland. The effects of the
simplifying assumptions used in this study and their potential effects are discUssed below.
In addition, another level of analysis considers the limitations of the utility concept itself.

Limitations on interpreting the Study Results. The reader may notice a close relationship
between the discussion of limitations and that of sensitivity analysis. In short, where a
simple sensitivity analysis of the effects of an assumption is not possible, the simplifying
assumptions are discussed here as limitations.

As mentioned earlier in this report, average parcel area estimates are vulnerable to being
skewed upward by asmalI number of large parcels. This is corrected for, to some degree,
(and possibly over corrected) in the Fixed SFE (3,000) and Fixed SFE (4,000) approaches
for the residential categories, but is not addressed for any of the other categories. A
probable example of this, although it has not been confirmed by accessing the original data,
arises in Garrett County. In this case the average acre per parcel for the commercial
category is 30 acres. Other typical average parcel sizes for this category are about 3 acres
and at most 6 acres.

Not accounting for the effects of credits for on-site stormwater best management practices
(BMPs) contributes to overestimation of revenues. In most existing utilities, credits are
awarded to property owners and groups of owners who establish and maintain stormwater
management mechanisms to handel their runoff. For example, large industrial sites may
construct retention ponds and, consequently, reduce their utility charge. Similarly, newly
developed town houses may share stormwater management ponds making the home owners
eligible for a credit.

Several simplifying assumptions are worth noting. It is unclear if accounting for these would
increase or decrease the revenue estimation. These include the aggregation of all sites within
a land use category, which does not properly reflect the variability among parcels. Again,
because averages are used, it is possible that the aggregation of industrial parcels, for
example, over estimates the revenue potential. However, it is also possible that for other
reasons the aggregation yields an under estimation.

In the sensitivity analysis above that assessed the inclusion of the Exempt land use category,
a value of 0.1 was used for the rate factor. It is not clear whether this value is accurate
because the exempt category includes such a wide variety of land uses (e.g., parks, hospitals,
churches, airports). Although accuracy is in question, the value is most likely an
underestimate and thus does not exaggerate the potential revenues from this sector.
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Limits of the Utility Concept TheWilityconcept CiS typically applied has several inherent
limitations. One is that the runoff .coefficients used to represent runoff volumes are not
precise. Even if the impervious area per parcel is known, other factors including surface
slope, soil type, and antecedent soil moisture that are known to affect runoff volumes are
not considered. Incorporating the detailed data necessary to address these additional
variables usually is not considered cost effective.

A significant underlying concern with excess stormwater is that it carries nutrients into the
Chesapeake Bay resulting in reduced water quality. Most utility charge structures do not
attempt to assess additional charges for users who introduce higher concentrations of
nutrients. The same issue applies to other types of pollutants as well, including grease,
industrial chemicals, and pesticides. Credits for on-site stormwater management address this
issue to some degree, but only in an indirect manner.·

Several trade-offs occur with regard to equity issues when using a utility approach. For
instance, an individual's ability to pay is not considered in the utility charge structure as it
is in the case of property tax assessments. In the later case, the assumptionll is that
someone owning an expensive piece of property has higher financial means, and thereby,
can pay proportionately more of the share.

The utility approach also does not necessarily reflect the benefits received by those who pay
the most. Other user charges often have increased benefits associated with increased
charges. This is the case for highway tolls, and entry charges for use of public parks, or boat
launches.

In the case of the stormwater utility charge, the underlying philosophy is that the more the
user pollutes or places a burden on the sewer system, the more the user pays. Thus, more
runoff from a property owner's parcel results in a higher charge. If the user is in a rural
area and the water from his land traverses its way to the bay via natural channels rather
than through the municipal sewer system, it could be argued that the user charge is not
equitable since he is not using the publicly maintained system. Issues of this type require
resolution on a case by case basis and may be addressed by use of a modified charge
structure.

11 This assumption is increasingly difficult to make in view of the number of people who have seen
property values increase dramatically, while their modest financial means have not kept pace.
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GEOGRAPHY: CECIL COUNTY~SUHHARY REDISTRIBUTED TAPE DATE At'R 87

IHPROVED UNIHPROVED TOTAL_____________________________________________1

--------------------------------------------- ------------------i

NO. OF NO. OF NO. OF NO. OF
PARCELS PARCELS PARCELS PARCELS
ACRES AVERAGE ACRES TOTAL ACRES AVERAGE ACRES TOTAL

LAND USE SPEC. ACRES ACRES NOT SPEC ACRES SPEC. ACRES ACRES NOT SPEC ACRES PARCELS ACRES

------------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
AGRICULTURAL 957 103115 107.7 0 103115 402 25554 63.6 0 25554 1359 128669

COMMERCIAL 1085 7193 6.6 0 7193 620 7379 11.9 0 7379 1?05 14572

COMH RES 1 9 9.0 0 9 1 15 15 .<~ 0 15· 2 24

EXEMPT 468 19911 42.15 0 19911 426 5190 12.2 0 5190 894 25101

IN[IUSTRIAL 43 1694 39.4 0 1694 41 448 10.9 0 448 84 2142

APARTMENTS 17 34 2.0 0 34 0 0 .0 0 0 17 34

NOT PERC 28 4b 1.7 0 48 306 749 2.4 0 749 334 797

18992 27409 1.4 0 27409 8850 21502 2.4 0 21502 27842 48911 :J:"
RES I DENT! AL '0

'0

RES AGR 189 2214 11.7 0 2214 229 1719 7.5 0 1719 418 3933 CD
~

:J:" 1 1 1.0 0 1 1 0 .0 0 0 2 1
p..

I RES COMM , ....... ><
~

,
CONDOMINIUM 5 0 .0 0 0 1 0 .0 0 0 6 0

:J:"

CONDO COMM 0 0 .0 0 0 0 0 .0 0 0 0 0

MARSIlLAND 0 0 .0 0 0 1 16 16.0 0 16 1 16

------------ -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
DISTRICT TOTAL 21786 161628 0 161628 10878 62572 0 62572 32664 224200
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e
GEOGRAPHY: CECIL COUNTY-SUHHARY REDISTRIBUTED
LAND USE CODE: RESIDENTIAL

IMPROVED PARCELS(ACRES SPECIFIED)

e
ACREAGE

TAPE DATE A.~7

--------------- ---------- ---------- ---------- ----------

PERCENT OF CUMULATIVE CUMULATIVE
NUMBER OF TOTAL NUMBER OF X OF TOTAL
PARCELS PARCELS PARCELS PARCELS

ACREAGE
INTERVALS

>10.0 
>15.0 
>20.0 
>30.0
>40.0
>50.0 
>75.0 
>100.0 
>150.0 
>200.0 
>300.0 
>500.0 
)750.0 
>1000.0
>10,000

~
'0
'0
CD
:=1
P.....
X

~

-()
o
:=1
rt.....
:=1
s::
CD
p..

2.35
2.43
2.43
2.43
2.43
2.43

.11

.20

.33

.40

.46

.56

.71

.95
1.12
1.24
1.46
1.60
1 .71
1. 91
2.04
2.12
2.21

.13

.23

.39

.47

.53

.62

.77

.96
1.06
1.12
1.19

. 1.24
1.26
1.33
1.35
1.38
1.43
1.44
1.44
1.44
1.44'
1.44
1 ~_4!

CUMULATIVE
AVERAGE
ACREAGE

AVERAGE
ACREAGE

.13

.40

.74
1.22
1.79
2.51.
4.00
6.98

12.t3
17.19
24.93
34.19
46.00
63.t0
86.00

135.00
178.00
227.00

.00

.00

.00

.00

.00

.11
.40
.13

1.22
1.77
2.49
4.02
6.99

12.50
17.05
24.73
33.57
44.59
62.93
89.14

109.50
171.80
238.00
371.50

.00
~00

.00

.00

3.00
8.47

19.88
26.70
31.81
39.32
50.51
65.55
12.63
76.77
92.32
85.56
86.90
91.14
93.31
95.28
99.17

100.00
100.00
100.00
100.00
100.00
100.00

1.67
4.49
9.80

13.26
15.94
20.08
27.01
37.39
44.89
50.04
59.36
65.13
69.70
78.19
83.99
97.01
91.01
96.54

100.00
100.00
100.00
100.00
100.00

ACREAGE

823
2322
5449
7318
8718

10179
13845
17966
19907
21041
22562
23451
23919
25144
25574
26114
27182
27409
27409
27409
27409
27409
27409

358
965

2107
2850
3428
4317
5907
8038
9651

10759
12762
14004
14995
16810
18058
18709
19568
20758
21501
21501
21501
21501
21501

3.00
5.47

11.41
6.82
5.11
7.51

11.19
15.04
7.09
4.14
5.55
3.24
1.34
4.83
1.57
1.91
3.90

.83

.00

.00

.00

.00

.00

1.67
2.92
5.31
3.46
2.69
4.13
6.93

10.39
7.50
5.15
9.32
5.19
4.56
8.49
5.80
3.03
4.00
5.53
3.46

.00

.00

.00

.00

358
601

1142
143
578
888

1491
2231
1613
1108
2003
1242

991
1825
1248

651
859

1190
143

o
o
o
o

923:,
11498 "
·3121
1869
1400
2059
3068
4121
1941
1134
1521

889
368

1325
430
540

1068
227

o
o
o
o
o

---------- ---------- ---------- ---------- ----------- ----------

PERCENT OF CUMULATIVE CUMULATIVE
"UMBER OF TOTAL NUMBER OF X OF TOTAL
ACRES ACRES ACRES ACRES

32.55
52.25
74.42
82.51
86.65
90.97
95.01
98.11
98.96
99.30
99.63
99.76
99.81
99.92
99.94
99.96
99.99

100.00
100.00
100.00
100.00
100.00
100.00

38.34
55.46
13.11
80.01
83.69
81.74
91.93
95.54
96.99
97.13
98.64
99.06
99.31
99.64
99.80
99.86
99.92
99.98

100.00
100.00
100.00
100.00
100.00

6181
9924

14133
15671
16456
17277
18044
18634
18794
18860
18921
18947
18955
18976
18981
18985
18991
18992
18992
18992
18992
18992
18992

3393
'4908
647.0
7081
7407
7765
8136
8455
8584
8649
8730
8767
8189
8818
8832
8838
8843
8848
8850
8850
8850
8850
8850

32.55
19.71
22.16
8.10
4.13
4.32
4.04
3.11

.84

.35

.32

.14

.04

.11

.03

.02

.03

.01

.00

.00

.00

.00

.00

38.34
17.12
17.65
6.90
3.68
4.05
4.19
3.60
1.46

.73

.92

.42

.25

.33

.16

.07

.06

.06

.02

.00

.00
.00
.00

UNIMPROVED PARCELS (ACRES SPECIFIED)

6181
37043
4209
1538

785
821
767
590
160

66
61
26

8
21

5
4
6
1
o
o
o
o
o

3,393
1515
1562

611
326
358
371
319
129
65
81
37
22
29
14

6
5
5
2
o
o
o
o

15.0
20.0
30.0
40.0
50.0
75.0
100.0

150.0
200.0
300.0
500.0
750.0
1000.0

- 10,000

15.0
20.0
30.0
40.0
50.0
75.0
100.0

150.0
200.0
300.0
500.0
750.0
1000.0

- 10,000

)10.0 
>15.0 
:>20.0 -

o - .25
>.25 - .5
>.5 - 1.0
>1.0 - 1.5
>1.5 - 2.0
>2.0 - 3.0
>3.0 - 5.0
>5.0 - 10.0

o - .25
>.25 - .5
>.5 - \.0
>1.0 _11.5
>1.5 - 2.0
>2.0 - 3.0
>3.0 - 5.0
>5.0 - 10.0

>30.0 
>40.0
>50.0 
>75.0 
>100.0 
>150.0 
>200.0 
>300.0 -'
>500.0 -

'f >750.0 
>1000.0
>10,000

~
I

tv

NO. or IMP. PARCELS, ACREAGE SPECIFIED
NO. OF IMP. PARCELS, ACREAGE NOT SPEC.
TOTAL

18992 (100.0)
o ( .0)

18992

NO. OF UNIMPROVED PARCELS. ACREAGE SPECIFIED
NO. OF UNIMPROVED PARCELS, ACREAOE NOT SPEC.
TOTAL

8850 (100.0)
o ( .0)

8850





e e e
FIXED SFE (3,000) Baseline Stormwater Utility Charge System for Montgomery County, MD

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

NlIllber of Acrel Factor Impervious Nl.IIlber Land Use Requirement Dollarsl Annual Total $ by %Paid by

Land Use Parcels Parcel (Imp) , per Parcel of SFEs Category ($) SFE Charge Category Category

Agricul ture 1,152 67.2 0.00 0 0.00 0 0.00 0 0.00

Corrrnercial 9,273 1.0 0.82 35,719 11.91 110,408 238.13 2,208,146 0.33

Conm Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Exempt 1,577 12.3 0.00 0 0.00 0 0.00 0 0.00

Industrial 205 8.9 0.70 271,379 90.46 18,544 1,809.18 370,882 0.06

Apartments 0 0.0 0.64 0 0.00 0 0.00 0 0.00 ~

Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00 '0
'0

Res Ag 0 0.0 na 0 0.00 0 0.00 0 0.00 CD

0 0.0 0.64 0 0.00 0 0.00 0 0.00
p

Res Conm
p..

Condomi nhlll 0 0.0 0.64 0 0.00 0 0.00 0 0.00
1-'.
X

Condo Conm 0 0.0 0.68 0 0.00 0 0.00 0 0.00

ttl Marshland 0 0.00 0.00 0 0.00
0.1

0 0.0 0.00 0
I -IV n

Non-standard
0

cooperative 1 5.0 0.64 139,392 46.46 46 929.27 929 0.00
P
rt

Mobi llTrai ler 10 3.1 0.64 86,423 28.81 288 576.15 5,761 0.00
1-'.
P

Group Quar i 116 2.3 0.64 64,120 21.37 2,479 427.47 49,586 0.01 C

738.19:
CD

Motel 33 3.1 0.82 110,730 36.91 1,218 24,360 0.00 p..

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
< 1 Acre 132,208 0.00 na 3,000 1.00 132,208 20.00 2,644,142 0.40

> 1 Acre 10,271 4.01 na 4,500 1.50 15,407 30.00 308,128 0.05

Attached S-F
< 1 Acre 38,171 0.00 na 2,000 0.67 25,447 13.33 508,943 0.08

> 1 Acre 40 5.52 na 3,000 1.00 40 20.00 800 0.00

Garden Apt. 14,484 0.2 0.40 3,485 1.16 16,825 23.23 336,490 0.05

High Rise 8,233 0.1 0.64 2,788 0.93 7,651 18.59 153,014 0.02

Other 261 0.8 0.50 17,424 5.81 1,516 116.16 30,318 0.00

Total (Oev.) 216,035 332,077 $6,641,500 1.00

Unimproved 35,909 3.1 0.00 0 0.00 0 0.00 0 0.00

Grand Total 251,944 332,077 $6,641,500 $20.00 $6,641,500 1.00



FIXED SFE (3,000)
./

Baseline Stor~ater Utility Charge System for Cecil County, MD

Average
Average Rate Sq. Ft. Typical SFEs per Revenue Typical

NlIIber of Acre! Factor Impervious NlIIber land Use Requirement Dollars! Annual Total S by X Paid by

land Use Parcels Parcel (In.,) per Parcel of SFEs Category (S) SFE Charge Category Category

Agriculture 957 107.7 0.00 0 0.00 0 0-.00 0 0.00

Conmercial 1,085 6.6 0.82 235,747 78.58 85,262 1~571.64 1,705,225 0.68

Coom Res 1 9.0 0.68 266,587 88.86 89 1,777.24 1,n7 0.00

EXeq:>t 468 42.5 0.00 0 0.00 0 0.00 0 0.00

Park 0.11 0 0.00 0 0.00 0 0.00

Playground \
0.17 0 0.00 0 0.00 0 0.00

School 0.50 0 0.00 0 0.00 0 0.00

Industrial 43 39.4 0.70 1,201,385 400.46 17,220 8,009.19 344,395 0.14

Apartments 17 2.0 0.64 55,757 18.59 316 371.71 6,319 0.00
:J::l

'7J

tJj Not Perc 28 1.7 0.00 0 0.00 0 0.00 0 0.00
~O

I

CD

I-' Residential
::s

< 1 Acre 14,133 0.38 na 3,000 1.00 14,133 20.00 282,658 0.11
P,.....

> 1 Acre 4,859 4.36 na 4,500 1.50 7,289 30.00 145,769 0.06 X

Res Ag 189 11. 7 na 4,500 1.50 284 30.00_ 5,670 0.00 tJ::j

Res Coom 1 1.0 0.64 27,878 9.29 9 185.85 186 o.bo

Condominiun 5 0.00 0.64 0 0.00 0 0.00 0 0.00

Condo Coom 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Non-standard
Cooperative " 0 0.0 0.64 0 0.00 0 0.00 • 0 0.00

Mobi l/Trai ler 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Group Cuar 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Motel 0 0.0 0.82 0 0.00 0 0.00 0 0.00

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Garden Apt. 0 0.0 0.40 0 0.00 0 0.00 0 0.00

High Rise 0 0.0 0.64 0 0.00 0 0.00 0 0.00

Other 0 0.0 0.50 0 0.00 0 0.00 0 0.00

Total (Dev.) 21,786 124,601 S2,492,000 1.00

Unimproved 10,878 5.8 0.00 0 0.00 0 0.00 0 0.00

_rand Total 32,664 e 601 S2,492,000 $20.00 $2,492,000 1.00 e



e e e
FIXED SFE (3,000) Baseline Stormwater Utility Charge System for Montgomery County, MD

Average
Average Rate Sq. ft. Typical SFEs per Revenue Typical

NlIlber of Acrel Factor Iq>ervious NlIlber Land Use Requirement Dollarsl Annual Total $ by " Paid by

Land Use Parcels Parcel (Imp) per Parcel of SFEs Category ($) SFE Charge Category .Category

Agriculture 1,152 67.2 0.00 0 0.00 0 0.00 0 0.00

Conmercial 9,273 1.0 0.82 35,719 11.91 110,408 238.13 2,208,146 0.33

Cornn Res 0 0.0 0.68 0 0.00 0 0.00 0 0.00

Ex~t 1,577 12.3 0.00 0 0.00 0 0.00 0 0.00

Industrial 205 8.9 0.70 271,379 90.46 18,544 1,809.18 370,882 0.06

Apartments 0 0.0 0.64 0 0.00 0 0.00 ·0 0.00 ~

Not Perc 0 0.0 0.00 0 0.00 0 0.00 0 0.00 'U
'U

Res Ag 0 0.0 na 0 0.00 0 0.00 0 0.00 CD

Res Cornn 0 0.0 0.64 0 0.00 0 0.00 O· 0.00
::s
p,

Condominiun 0 0.0 0.64 0 0.00 0 0.00 0 0.00 \-'-
~

condo Cornn 0 0.0 0.68 0 0.00 0 0.00 0 0.00

ttl Marshland 0 0.0 0.00 0 0.00 0 0.00 0 0.00
01

I
N n

Non-standard j 0

cooperative 1 5.0 0.64 139,392 46.46 46 929.27 929 0.00
::s
rt

Mobi llTrai ler 10 3.1 0.64 86,423 28.81 288 576.15 5,761 0.00 \-'-
::s

Group Quar
I

116 2.3 0.64 64,120 21.37 2,479 427.47 49,586 0.01 ~

Motel 33 3.1 0.82 110,730 36.91 1,218 738.19 24,360 0.00
CD
P,

Forest Cons 0 0.0 0.00 0 0.00 0 0.00 0 0.00

Detached S-F
< 1 Acre 132,208 0.00 na 3,000 1.00 132,208 20.00 2,644,142 0.40

> 1 Acre 10,271 4.01 na 4,500 1.50 15,407 30.00 308,128 0.05

Attached S-F
< 1 Acre 38,171 0.00 na 2,000 0.67 25,447 13.33 508,943 0.08

> 1 Acre 40 5.52 na 3,000 1.00 40 20.00 800 0.00

Garden Apt. 14,484 0.2 0.40 3,485 1.16 16,825 23.23" 336,490 0.05

High Rise 8,233 0.1 0.64 2,788 0.93 7,651 18.59 153,014 0.02

Other 261 0.8 0.50 17,424 5.81 1,516 116.16 30,318 ·0.00

Total (Dev.) 216,035 332,077 s6,641,500 1.00

Unimproved 35,909 3.1 0.00 0 0.00 0 0.00 0 0.00

Grand Total 251,944 332,077 $6,641,500 $20.00 $6,641,500 1.00



Appendix C

Six Alternative User Charge Structures
for Estimating Stonnwater Utility Revenues

Approach 1 "Fixed SFE (3.000)": This approach serves as the base case against which
primary comparisons are made. The name of this approach implies that the residential
SFEs were fixed by professional judgment. The choice of 3,000 square feet of impervious
area was based on general agreement with published figures and is somewhat arbitrary. The
number "3,000" refers to the assumed average square footage of impervious area per
residential parcel les~ than one acre.

The residential category is divided into parcels < 1 acre, and parcels > 1 acre. The
following average estimated impervious areas are assumed for each residential category:

3,000 sq. ft. impervious for parcels < 1 acre (1 SFE)
4,500 sq. ft. impervious for parcels > 1 acr7(1.5 SFE)

,

The impervious area for residential agricultural use is also fixed at 4,500 sq. ft.. As an
intended consequence, Residential parcels > 1 acre are assessed a fixed annual charge of
$30 (1.5 times the utility rate for parcels < 1 acre).

The degree of specificity of rate factors is moderate using approximately six different rate
f~~tors for the different land use categories.

Approach 2 "Fixed SFE (4.000)": This approach is a slight modification of the Fixed SFE
(3,000) approach. It differs only in the estimated impervious area that is assumed when
computing residential SFEs.

The residential category is divided into parcels < 1 acre, and parcels > 1 acre. The
following average estimated impervious areas are assumed for each residential category:

4,000 sq. ft. impervious for parcels < 1 acre (1 SFE)
6,000 sq. ft. impervious for parcels> 1 acre (1.5 SFE)

The impervious area for residential agricultural use is also fixed at 6,000 sq. ft.. As an
intended consequence, Residential parcels > 1 acre are assessed a fixed annual charge of
$30 (1.5 times the utility rate for parcels < 1 acre).

The degree of specificity of rate factors is moderate with approximately six different rate
factors being used for different land use categories.

C-1



Recall that the choice in Approach 1 of 3,000 square feet of impervious area was based on
agreement with published figures. The selection of 4,000 sq.ft. is motivated by two factors.
First, this estimate is consistent with results from generally accepted guidance described in
the Soil Conservation Service Technical Release No. 55. Second, this value yields more
conservative (lower) revenue estimates than the 3,000 sq.ft. value.

Approach 3 "Quantile": This approach is· again very similar to Approach 1, Fixed SFE
(3,000). Like Fixed SFE (3,000), the residential category is divided into Res. < 1 acre, and
Res. > 1 acre. It differs only in the manner in which the SFEs are determined for the
residential land use category. It is designed to use rate factors to determine the SFE, while
at the same time correcting for the pronounced difference in user charges between _smaller
and larger parcels.

Recall that the traditional approach is to multiply the mean parcel size times the rate factor.
The mean, however, has a tendency to be skewed by extreme values and can result in a
small number of large parcels pulling up the average parcel size when most parcels are
actually quite small.

As an alternative, the median parcel size may be considered. The median parcel size is the
point at which 50 percent of the parcels are larger and 50 percent are smaller. It is more
generally referred to as the 50th percentile measure, and is not influen~ed by extreme sized
parcels.

Another measure is the 90th percentile. It is the parcel size below which 90 percent of the
parcels are smaller, or stated another way, is the parcel size for which only 10 percent of the
parcels are larger.

Rather than using the average parcel size within the category Res. < 1 acre, the median
value of all residential parcels is used. Similarly, rather than using the average parcel size
within the category Res. > 1 acre, the 90th percentile is used.

The median and 90th percentile were estimated rather than computed exactly. The
percentiles were easily read from the cumulative percent of total parcels tabulated as part
of the available data (See Appendix A). An estimated value was determined as the average
parcel size associated with the interval in which the percentile fell.. For example, on page
A-2 of Appendix A, the 50th percentile falls within the acreage interval> 0.25 - 0.5 acres.
Reading across to the right, the average acreage within this interval is 0.40 acres. Given this
acreage, a rate factor value can be read from an engineering table (Soil Conservation
Service, TR55).

The mean parcel size for the interval less than 1 acre and the estimated median parcel size
of all residential parcels are roughly the same. This is because the 50th percentile (the
median) invariably falls in the range below one acre (the majority of residential parcels are
less than one acre in every county in Maryland), and the range of the interval is narrow,
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thus allowing little variability in the parcel size. As an outcome of this, SFE estimates for
the interval of parcels below one acre do not differ significantly from estimates in the other
approaches.

This was not the case for the 90th percentile value, which is typically significantly different
than the mean value of residential parcels in the interval greater than 1 acre. A typical
comparison of values is a MEAN = 3.57 acres and a 90th percentile = 1.77 acres (Howard
County). In more developed.counties with many small parcels, the 90th percentile can fall
the range below one acre. In this case, the average parcel size associated with first acreage
interval which falls above one acre was used.

The level of specificity of rate factors is slightly increased above that of Approaches 1 and
2 with approximately eight different rate factors being used for different land use categories.
The reason for this is that the rate factors for the two residential subcategories in the
quantile approach are typically distinctive from the others.

Approach 4 "Detailed": This approach differs from Fixed SFE (3,000) in two of the three
of the characteristics described in the last section, and differs slightly on the third point (See
Table 2 above). That is, the level of specificity of the residential category is highly detailed,
and the SFEs for residential parcels are all computed using rate factors, both of which are
different to the Fixed SFE (3,000) approach. The level of specificity of the rate factors are
highly detailed for the Detailed Approach, whereas, the level is of intermediate specificity
for the Fixed SFE (3,000) approach.

The residential category is divided into about 20 acreage intervals according to the data
available (See Appendix A, page A-2). Average parcel sizes were used for each interval,
and impervious area estimates were determined using engineering tables for parcels of less
than 2 acres. For parcels greater than 2 acres the percent impervious was estimated
assuming a reasonable constant amount of impervious area (14,000 sq.ft.) for parcels above
two acres until the value 0.1 percent impervious was reached (at the 200 - 300 acre interval)
above which 0.1 percent was used for all parcels.

This approach represents the most detailed revenue estimation approach of the study,
although it is quite simplified in comparison to actual implementation methods. Since this
is the most detailed case, it should approximate reality better than the other cases, and in
this regard, serves as a baseline-by which to compare the other approaches.
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Approach 5 "Simplified": This approach applied a key aspect of the Austin Texas to
Approach 1, Fixed SFE (3,000), described above. Theprimaiy modification to Fixed SFE
(3,000) isa reduced level of specificity of the rate factors across all land use categories.

In addition, this approach uses rate factors to determine the SFE (impervious area for Res.
< 1 acre), and fixes the SFE for Res. > 1 acre at 1.5 SFEs. Consequently, the SFE is able
to rise or fall between county estimates, and the SFE of the larger residential land use
subcategory follows that rise or falL The use of rate factors and fixed SFEs is referred to
above in Table 2 as a hybrid treatment of residential SFEs since both are used.
. ,

-
The Simplified approach derives its name from the fact that it is characterized by having two
streamlined, or coarse, features. These are the rate factors and the residential categories.
The Simplified approach uses the values 0.80, 0040, and 0.10 as rate factors, whereas all of
the other approaches use a more refined set. Additionally, as in Fixed SFE (3,000), the
residential category is divided into parcels < 1 acre, and parcels > 1 acre.

Approach 6 "Grouped RF": This approach is similar to the Detailed Approach in that it
differs from Fixed SFE (3,000) in the same way for two of the three of the characteristics
described in the last section. It differs to a lesser degree on the third point (specificity of
rate factors), and does so in the opposite sense of the Detailed Approach (Le., the rate
factors are aggregated or grouped rather than detailed).

Like the Detailed Approach, the level of specificity of the residential category is highly
detailed, and the SFEs for residential parcels are all computed using rate factors. These are
both different than the Fixed SFE (3,000) approach. Unlike the Detailed Approacp,
however, the level of specificity of the rate factors is coarse for the Grouped RF Approach,
whereas, the level is of intermediate specificity for Fixed SFE (3,000).

The Grouped RF approach is based loosely on the Ft. Collins, Texas utility charge structure,
which attempts to minimize administrative burden and contested charges by aggregating
users into relatively broad rate factor categories.
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The Grouped RF approach assigns rate factors according to the following table:

Grouped RF Rate Factor Assignments

Degree of
Development

Very Light
Light
Moderate
Heavy
Very Heavy

Runoff
Coefficient

o - 0.30
0.31 - 0.50
0.51 - 0.70
0.71 - 0.90
0.91 - 1.0

Rate
Factor

0.25
0.40
0.60
0.80
0.95

-

The SFE was calculated as (0.60) x (mean acreage) using the smallest residential acreage
interval (0 - 0.25 acres), where 0.60 is the rate factor. For residential parcels greater than
0.25 acre, the following algorithm was used to calculate the impervious area:

(0.25 acre) x (rate factor) + (remaining acreage) x (1/4) x (rate factor). In words that is
the first quarter acre times the rate factor, plus the remaining acreage over 0.25 acre times
1/4 times the rate factor. A rate factor of 0.25 was used for residential parcels greater that
0.25 acres.
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SAMPLE STORMWATER UTILITY ORDINANCE

MAY, 1988

WATER MANAGEMENT ADMINISTRATION
MARYLAND DEPARTMENT OF THE ENVIRONMENT

2500 BROENING HIGHWAY
BALTIMORE, MARYLAND 21224



•

SAMPLE STORMWATER UTILITY ORDINANCE

This sample stormwater utility ordinance is designed to pro
vide gUidance to local officials in establishing stormwater
utilities. It is based on a review of 20 stormwater ordi
nances used in other communities. While some of the sections
can be incorporated into an actual ordinance essentially as
written, most Will have to be modified and adapted to local
eircumstances. Several sections (e.g., those concerning re
qUirements for watershed planning and exemptions from storm
water charges) are optional; local officials must determine
whether these ought be included. The ordinance has been
written for officials who are interested in forming a utility
to serve a single jurisdiction. Officials interested in
forming a uti] i ty to serve multiple jurisdictions should con-
tact the Stormwater Management Administration for additional
j l1formation.

1.0 FINDINGS, INTENT, AND AUTHORITY

1 . .1 Findings

* the _l1oc_al ~r.!_t!l maintains a system of storm and surface
water management facilities, including but not limited
to inlets, conduits, manholes, channels, ditches, drain
age easements, retention and detention basins, infiltra-
tion facilities, and other components as well as all
natural waterways;

* the stormwater system has received inadequate mainte-
nance and is in a state of disrepair;

* water quality is degrading due to erosion and the
discharge of nutrients, metals, oil, grease, toxic
materials, and other substances into and through the
stormwater system;

* the public health, safety, and welfare is adversely
affected by poor ambient water quality and flooding that
results from inadequate management of both the quality
and quantity of stormwater;

* the .llocaL:gni_U is exposed to the possibili ty of costJy
litigation due to the state of disrepair of the existing
system and the potential for floods that can damage
property, injure individuals, and impede movement of
emergency vehicles.
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* every parcel of real property, both public and privatp,
either uses or benefits from the maintenance of the
stormwater system;

* current and anticipated growth in ..uo£.~l__ !.I..z:1Ltl will
contribute to and increase the need for improvement and
maintenance of the stormwater system;

* the extent of use of the stormwater system by each
prope~tyis dependent on factors that influence runoff,
including land use and intensity of development, amount
of impervious surface on the property and the geographic
location of property in a given watershed or basin;

* owners of properties should finance stormwater
management to the extent that they contribute to the
need for it;

* responsibility for stormwater management has not
been clearly defined, that planning for stormwater
management should be improved, and that the necessary
and true costs of stormwater management have not
ref lected in past expendi tures by the l.l.<?c;a) _.un:l!J;

* management of the stormwater system to protect the
public health, safety and welfare wiD require increased
revenues;

* it is in the interest of the public to consolidate
responsibil'ity for management of the stormwater system
within a single agency, to initiate long range master
planning, to undertake water quality management and
stormwater system maintenance activities, and to financp
stormwater management adequately with a user charge sys-
tem that is reasonable and equitable so that each. user
of the system pays to the extent to which he contributes
to the need for it.

1.2 Intent

Therefore, wi th the passage of this ordinance lit is the in-
t.en t of .tlQs:_~_u,nJt board/councilJ to promote the public
hp;llth, safety, and welfare by:

* creating a stormwater management utility to manage the
stormwater system;

* consolidating responsibility for all stormwater
management activities in J1.Q.cal__uni t __"!ff~p..9..Yl;
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* preparing long range ma~ter plans for stormwater
management for each water basin in 1l0c.a,J.~!}!..!J;

* undertaking regular maintenance and requiring annual
inspections of~Hlstormwa.termanagement faclli ties,
both public and private;

* financing stormwater management adequately through the
imposition of user charges for each piece of real
property that uses the stormwater system;

* setting charges such that the fees paid by each user
reflect the extent to which the user creates need for
the system and such that the charges bear a substantial
relationship to the cost of service;

* creatJng a rate structure based on intensity of
development, land use, and the amount of impervious are,)
on each property that is fair and equitable, is simple
and can be administered easily, and generate sufficient
revenues.

J.3 Authority

All t.hor j ty for the crf~ation of thi s stormwater uti.l i ty and the
impfJsition of charges to finance storinwater management is
conferred in $4-201 Environment Article, Annotated Code of
Maryland, 1983, which states:

Each county or municipality may adopt a fee system
to cover the cost of reviewing stormwater management
dnd implementing stormwater management programs.
The fee shall take effect upon enactment by the local
governing body.

The provisions of this Ordinance are adopted under the au-
thor i ty of the lJocal unitl Code and shall ap,pl y to all real
properties within the (unincorporated, incorporated) area of
{+_(~<;_~_Luni.!l. The application of this Ordinance and the pro
visions expressed herein shall not be deemed a limitation or
a repeal of any other powers granted by State statute.

2.0 DEI"INTTIONS

(1) "Board" means the Stormwater Management Board created
under Sections 3.2 and 3.3 of this Ordinance to provide
advice to the .t1Qcal_uni.!.J>9.a:r9LCo!!.t:lSil t concerning' all
matters of Utility operation.
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(2 )

( -,,.', .

( -1 )

(4 )

(5 )

(6 )

( '1 ~

( f! )

( ~) \

"Charges" are fees levied on owners or occupants of
parcels or pieces of real property based on the
contribution of the property to runoff.

"Credits" are reductions in the amount of stormwater
charges that are levied against a property.

"Equivalent runoff units" are units used to determine
stormwater charges that are calculated by
multiplying the area of a parcel times a rate factor
that is based on the percentage of impervious surface.

"Impervious surface" means surfaces on or in a lot or
parcel of real property that eliminate infiltration of
stormwater into the earth.

"In tensi ty oJ development" refers' to the percentage
of a parcel that is covered with impervious surface.

"Plan" means a master stormwater plan prepared under the
authority of this Ordinance that identifies the existing
stormwater system and recommends a program and specific
projects for continued development and improvement of thp
system for the purposes of flood control and water
quaLi ty management.

"Owner or occupant" is the person who pays, or Is legally
responsible for the payment of utility or other charges
on city metering, made against a lot or lots, parcel of
land, bui lding, off ice or premises within the ._.__..
or who should be legally responsible for such payment >ill

case metering is not available.

"Single family equivalents" are units used to express
equivalent runoff units (ERUs) for non single family
residential parcels in terms of the average number of
ERUs for a single family residential parcel.

"Stormwater system" means the system or network of storm
and surface water management facilities, including but
not limited to inlets, conduits, manholes, channels,
ditches, drainage easements, retention and detention
basins, infiltration facilities, and other components as
well as all natural waterways;

(JO) "Undeveloped land" Is a parcel or piece of land that is
without any building, structure, or improvement.

(11) "Users" are .owners .or occupants of a piece of real
property within the boundaries of the Utility that
contributes runoff ·.to thestormwater system.
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(1:') "tH.i.li ty" means the adl1\inistrative organization of thf'
(lo(~Cl.Ju..!lJ.tJ that has been . pstablished exclusively for
the purposes of stormwater management and flood control
and is authorized to imposea.nd collect charges for
these same purposes.

3.0 CREATION AND ADMINISTRATION OF UTILITY

3.1 Establishment of Stormwater Management Utility

III accordance with all applicable laws of the State of Mary
lalld, the .{)(~c~J.__.9-n.t!:._£.ouncilL1?_C!...<'!.~<ll hereby establishes a
Sl(lrmwater Management Utility wi th the authori ty for
determining and levying charges for stormwater management.
Tbp Utility wil1be in the J!9£_~,J_~.9.~n.£Y..l_~.JL~I.._.D~.Q.t...:. __9.f.'pub
J..+c .. !VSH'l<!?l under the control of the l!..oc_~l..~g.~.~_(;.Y__a.:9.!n.l!l~§_~ra.
.ttl r I. ~.~g~_t_ ..c.p~mt..Y _hq'.!l,~!:?-_t§l.tr.2: ..tQ!'J..

3.2 Boundaries and Jurisdiction

The boundaries of the Uti Ii ty shall be L1?J?~!1_d?!'J~.§"_...9X__:!o~?J
jl.lr~§gic~!Q.~Lf:?)J or. lsUfh waj:~r_~h._~gs w.!..thi!!__!J.1.~.._.1?g_un9<:\!'..Le..§'_. 9 f
:~h.~.1..9.~.<:l:)_i!!!'..ts..gi~t.~Qn...~.~_ iqen:J::iJ.ie.5L.l2Y.._!h.~ ..!9_~9.1. ..a.:genc.Y_.~9:-:
min i~i!'_<:l:tQ!'~_..?n9_C1Pl~_r..9ved by the.._.l.9..c;:a 1 U_l}1.!._.f..9..tJ·n.C i 1LPoard.-L

3.2 Creation of Stormwater Management Board (optional)

To a::;sist wi th management of the Utility, the..c_!g.<;:.~J__U.gJ.l
cO~UlGi.l/l:>Q.~!:9) hereby establishes a Stormwater Management
130ard to provide advice to the .LIQcal....':!.r].JJ:_.~_ClUJ1(;il/1?0_~~<l)

cuncern,inga.11 aspects of the program of the Utj.1,ity. The
Board shall consist of from five to seven members as deter'
mhwd from time to time by the .L]~~~~.LJ!D-..tt~O~!!<2.J;U_1J<?~r_d).
The .L!g_c.~J_..~D-t!_.fg':!!!.£U.Lboardt shall appoint all members.
Terms of members shall be four years, except that initial ap
pointment shall be made in such a way that ter~s overlap.
1'he{JQgal uI!J. t_£..oJ1"pciJ./boarcU shall appoint persons to fjIJ
vacancies that may exist on the Board from time to time.

::l.4 Duties of the Board (optional)

'rite Board shall provide advice and recommendations on all as·
l'f~:.;ls of the management and operation of the Utili ty
includtng:

identification of stormwater management problems;

.. development of a long range master plan for stormwater
management, including priorities for implementation of
capital improvements;
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- determination of utility charges;

any peti tiom;; o:t'~ppeals by USE~rs of the system who contef~t

levels of charges>or l:'equest waivel:'s or exemptions from
charges.

3.5 Utility Administration

The Ll_o£§l1...-.§l.9.~!l£y'__adminis!.K~tQr~ shall have responsibili ty
foJ:' implementing all aspects of. the Utility including long
range planning, plan implementation, capital improvements,
maintenance of stormwater facilities, determination of storm
wat!:!!' charg£~s, bi 1 ling, enforcement of applicable stormwater
management ordinances, and hearing of appeals and petitions.
Tht~ (local i:lg.e.~cY_Clg!!!..inl.stratQr.lalso will have responsi bil
i ty for providing staff support: to the .1.1ggaL1,1ni.!
councj~!~QClTg} and the Board. Such responsibility will be
delegated to those agencies and staff wi thin the JJoca.L!~.~!J.

Rdministration best equipped to undertake the particular
t3s1~. In the event that an agency or department other than
the one in which the Utility is located is best eqUipped to
undertake a part icular task, the lJ:gcaL.~~_QgY9:9:!llA!.1.ls.tratol'J.

shall ensure that appropriate interagency charges are deter
mined such that all costs of stormwater management are re
flected in the Utility budget and that Utility charges
finance all aspects of stormwater management.

3.6 Scope of Utility Responsibility

The .1JocaL 11.n i.t c0l1.I1cj.l1qQ?_~~. hereby transfers all compo
n~llts of the stormwater system presently maintained by other
;,l.IJencies within (lCJc;~L.!!!1.i:t;.l to the Utility. The Utility
shan have full responsibility fot' planning, development, and
llIaintenance of the stormwater system. The Utility will be
ref:Jponsi ble for all addi tions to the stormwater system con-
structed with public funds.

With respect to new stormwater management facilities con
structed by private entities, the Jl..9.g~~~n£Y_9:9.!l!!_pi§'.!;:£l:-::

l(l1~J shall develop criteria for use in determining whether
these will be 'maintained by the Utility or by the private en
tity which has constructed them. Such criteria may include
whether the facility has been designed primarily to serve
rH~~;idential users and whether it has been des.tgned primarily
for purposes of stormwater management. In general, prefer
fHlces shall be given to public maintenance of ne,'l facili ties I

particularly for those facilities designed to provide water
quality benefits. In situations in which it is determined
that public malntenancelsnot preferable, standards shall be
developed ,to ensurethat·inspection of facilities occurs an
nUi·d ly and that facili ties are maintained as needed.
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4.0 MASTER STORMWATE~Pr.A~ (OPTIONAL)

Th.: (Jg~_~.l_ .\.,1!1J.!_~9~]:!1.CiJI!?~o..~l'dL hereby requires the JJ.Qg~l.
<lge.nf_Y__£l:9l!lj.!~i.:?_:t.J::~.~.9l:'J. to prepare a Master S tormwa ter Manage-
ment Plan (hereafter referred to as the Plan) for each water
hasin ih J.Joc~J,__.}mitJ.. The Plan shall establ ish goals for
stormwater management and shall be the basis for determining
all futureactiv.ities, including capital improvements and
Jni'dntenance activities, which are undertaken by the Utility.
The Utility shall not undertake any activities that are not
recommended in the plan.

In general, the plan shall include an inventory of all exist
ing stormwater facilities and identify alternative actions
that the Utility can undertake to achieve water quality goals
and the costs of such alternatives. The plan shall include
f;lJ.ch maps as necessary to show the locat ion of facl lit ies and
aJ ternatives by basin. Projects or faciliti.es that are pro"
posed should clearly be linked to projected improvements in
watpr quality or flooding situations and shall reflect State
requirements and preferences for on-site controls of storm
water runoff. .The plan shall include benefit-cost analyses
and cost-effectiveness criteria which can be used to compare
ulternatives. Where they exist, existing planning documents
for individual basins may be consolidated as part of the mas
ter plan.

Tht· plan shall be sl.lbmi tted to the l.lq~§l:.L.~nitJ)oC!!:Mc..Q~nciJ )
f:r:,r approval not more than one year following establishment'
of the Utility. From time to time, as required by the ..LJ.gcCi.l
ur.it Qs>a.XeJ! c;.9u,l}~i.l.l, the (loca!._ agen£L<!9.m~!.l!§1:t;!.'.?_torlshall
update the plan.

5.0 STORMWATER USER CHARGES

5.1 Creation and Purpose of Stormwater Charges

The ( ~g~C!.J. t.t_l}i ! ...P9'!.t.:..9.lf.9_t!-.':!.£!..ll hereby establishes s tormwa ter
USer charges to finance all Utility activities. Necessary
activities generally are those identified in the master plan
and at minimum shall be identified as administrative, op
erations and maintenance, and capital improvements. Such
charges shall be paid by each user of the stormwater system
and will reflect the extent to which the user creates need
for the system. The charges will bear a substantial
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l'elatinnship to the cost of service .for the property. 12 Thl~
::<atestructure sh<3.l.L. be fair a.ndequi table, simple and easy
toadministpr, and generate sufficient revenues to fund nec
e:;::,<'1ry Ut iIi ty activit ies.

Use of charges is limited to those purposes for which the
l1tility has been established, including but not limited to:
planning; acquisition of interests in land and real property,
including easements; design and construction of facilities,
:including debt service and related financing expenses; main
tenance q.f the stormwater system; billlng and administrat ion;
Hnd water quality manageme~t, including monitoring, surveil
l <.wce , private maintenance inspection, construction inspec
Uon, and other activities which are reasonably required. If
the JJ!?c:~J~g~r:lf.Y_,~.9-m!Di§..tra.tQ.!:ldetermines that capi tal
charges shall differ among basins, it shall be required that
capi.tal expenditu.res from the fund relate to the particular
hasin from which the fees for such purposed were collected.
It shall not be required, however, that expendi tures for ad
ministration and operations and maintenance relate to the
particular basin .from which the fees for these purposes were
collected.

Such charges may be increased periodically, jf in the judge
ment in the .tJoc..~L_~~.!li.!;_l.2-o<ll'dLg.9..~~.l}ct!lincreases are needed
to achieve stormwater management goals. Updates of the mas
ter plan shall include estimates of the magni tude of in
creases in charges that would result from implementation of
the plan. )

5.2 Calculation of Fees in General

The {l<:J~_<;l.l__~Jl~J}~Y.~.~_l!!.tJ;'.l~.1:)!=.ra~orl shall establish a method of
calculating charges and a rate structure based on intensity
of development, land use, and the amount of impervious sur
face on each prOpE!rty. Prior to implementation of the UU J ..
1ty, the L±9S?~J. a~eJ.l_£L~dmi!!:~§."!=x~\t.9.£lshall submi t the pro
posed rate structure to theL1o£9).,.!:!.rri!..!?Q?:r(1/C:Q~.m~.t1..1.for
approval. Because intensity of development and the amount of
impervious area per parcel generally correlate with type of
land use, user ~ategories generally shall be identified as
Jand use categories. TO. the extent practicable, the classes
of users shall correspond to standardized land use categorieG
used by the Maryland Department of State Planning.

1":---:---'- ....-----...
. If the number and size of capital improvements to be undertaken in
each basin differ significantly, local officials may decide to vary

zcapJlal charges among basins. If capital charges are calculated
separately for different basins, however, administrative and operations
and maintenance expenses shall not differ among basins.
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In general, the fees shall be calculated using the followinq
fnrmnla:

~brlrge per parcel =

(area * rate factor * charge perlRU) ± credit or surcharge

Whl'H'e:

area - the total area of the property;

r.ate factor:::: a coefficient used to reflect the amount of
impervious area and the percentage of rainfall
that leaves a property as runoff (Table 1);

FoRlI C~ equivalent runoff unit;

charge/ERU = a charge per quantity runoff established such
that each user of the system pays an equal
amount for the per unit volume of runoff and tlll~

total revenue requirements of the Utility are
met; and

credits or surcharges are determined as in Section 7.0.

R~te factors similar to those included in Table 1 are to be
I!~;f'd in determini ng charges. I f the LJ..QC29-J ageJ}cy.. ?..dlllini!::;-·
tr~tor) determines that scaling of all rate factors or
r;!larues for non single family residential parcels so that
they are in units of single family equivalents would be more
convenient and easy to administer, such a rate structure may
he developed. Total revenue requirements of the utility
shall be considered those necessary to achieve stormwater
mdnagement goals and shall include but not be limited to
costs identified in the Plan.

Initially, all charges shall be based on rate'factors that
r'(':rrespond to general land USE~. For individual properties
other than single family residential, the llis::_?l .....?tJL~.!1c.y .... ?d.-:
mjldstratqr) 5ha] 1 survey existing sources of information for
data concerning the amount and percent of impervious area on
the properties. Once the utility is established, thep<?(~a]

agen..c.y.. ~9..J!lln.~~.t:ratot'1 shall commence a program to verify the
amount of impervious area on all properties. Information to
be used may include data from on-site measurements, site de
velopment plans, tax assessors records, data from aerial pho ....
tographs, or any other available data. Eventually, all
charges for nonresidential properties shall be based on the
amount of impervious area on the properties as verified by
the .t1._9c~J_..A.9....~~.9...Y .?qministrat~:r1.
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Tablp 1. Representative. Rate Factors for Utility Charges.

Average
T,;:;ncl g~~ _C_~!~9.rY : )i .·.I..'_~rf_~n..LI.mp.~!y_~Ol:!.~~____ R<'!-.t~L.Jf'~_c:;:to~~

t\udeul ture
Commercial
Commercial Residenfial
Exempt

Parks
Playgrounds
Schools

tndustrial
Apartments
Not Perc
H~~siclent.i.al

Acreage < 1/8
(town houses)

1/8 < A ~. 1/4
1/4 < A ..~ 1/3
1/3 < A :5. 1/2
1/2 < A ~ 1

1 < AcreagE?
Res Agr
Rei;; Comm
Con.dominium
Condo Comm
Miit'shland

Couperative
Mubile
Group Quar
MotE.~l

Olher

.85

.70

.07

.13

.50

.72

.65

.65

.38

.30
.25
.20
.12

.10

.82

.68

.26

.11

.11

.50

.10

.64

.00

.40

(.40 is average for
Acreage < 1/2)

.23

.16

.16

.64

.64

.68

.00

.64

.64

.64

.82

.60

K;1imates 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
est imate corresponded directly with the land USE~ category.
The rate factors were determined by selecting figures for a
comparable use (e.g., Res Agrwas assigned the same rate fac
tor as Residential [1 < Acreage]. The equation used to con
vert average impervious area toa rate factor is:

C::: .95(% imp.) + .05(1 - % imp.)
where:

C ::: the runoff coefficient or rate factor for a parcel;
% imp. = the percen~ageof impervious surface on a parcel.
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~.3 Standardized Residential Charges

The (loc9J.ullJ t ~!~_a:J:'.qlC:;cQl.l.l}.C:;.:i ,D f.inds that most parcels of
t'E~al property are classified as single family residential,
that the intensity of development of these parcels is
:dmilar, and that it would be excessively and unnecessarily
t->xpensive to determine precisely the percentage of imperviow·;
a rea on each parcel. Therefore, the 119caL_Y-B_!!
boarcl / fe>!lJ:!£t!l d irec t s the JL9"§X. §illen~'y_. adm:1l1.i..~!.1:~!5:?..!'J to
Btandardize charges for all single family residential users.
Based on a representative sample of single family residential
pa.reels, the JLQca_L.§.g~ncy ~9:.mtllA~_trat9_r1 shall determine the
average amount of impervious surface per parcel, and the num
ber of ERUs per parcel. The standard residential charge
shall be a flat fee equal to ,he average number of ERUs times
the charge per ERU. 'rhe ilQf.~.L.?g~I.lf.Y.. admil1.~§!.:J:'a..:t9:_tl may
establish classes of single family residential users based on
total parcel area if doing so would better reflect contribu
tion to runoff and would result in more equitable charges.

5.4 Charges in the Event of Multiple Owners

In the case where there are multiple owners or occupants of
properties such as condominiums or shopping centers, and each
occupant or owner receives utility service from his own
meter, in general the mathematical average of the number of
owners/occupants and the size of the parcel of land will be
used to calculate each owner's/occupant's charge. If there
are significant differences in the total area of property
owned or occupied by any owner or occupant, the lJoc2:l.....§...9'.~11c:;y

admjnJ~j:ra..:t.9_:J:') shall also consider the relative contributions
to runoff in determining the allocation of the total charge
to the owners/occupants.

5.5 Charges ror Public Properties

The (~c,>_(;§l,.L.'=:1:!lLt 99.a.r.Q/.C:;.Q!1.p.£.t!J finds that all real property
owned and maintai.ned by various local, state, and federal
governmental units contributes to runoff and the stormwater
management problem. Public properties, including streets and
r.tghts--of·-way and properties owned by other local uni ts such
as school districts, are to be charged as if they were pri
vate properties. In the case of properties owned by Lth.~_)o-

c:;a,l.Y-.DJ.tl, such charges will be paid from the general fund
and deposited into the Stormwater Utility Fund. In the case
of properties owned by other local governments, or state or
federal governments, intergovernmental charges shall be lev
ied.
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5.6 Watershed Management Areas,
If in th~ Plan significant differences in capital require
li1f~llts are found to exist in different water basins, and
Hw {tCl(;.9::t... E!.ge.!'l£Y.~9.!!,,_!..l}!~.!ra~~g.!:.l determines that di fferent
capital fees shall be established for each basin~ he shall
designate such basins as Wat.ershed Management Areas and con-
duct publ:i.chearings to inform basin residents of the desig
n<:ltion and of the intent to. impose differential charges.

G.O STORMWATER FUND

6.1 New Stormwater Fund

The (lOCi:lJ.tl.r!i!= .1?9~.!:gl.~.Q_~Jl~!lJ hereby directs the .LtQ£<'i!
agency a.qllljn.i~trCl.t9..!'J. to establish a separate enterprise fund
called the Stormwater Utility Fund to be used exclusively for
purposes of the Utility. All revenues received by theUtil'·
ity shall be deposited into the fund. All disbursements from
the fund will be for expenditures for stormwater management
all.thorized by J.1()C<'lJ.__~ency_ ...a<i~J..1t:!.:~.t~.§,to:r;J.. in accordance wi th
all applicable laws, regUlations, and policies.

6.2 Interagency Charges

A~:; is necessary, the L:!.9_cal agenG.Y <'ldmJ_~J~.!:.r9_tQ.rJ. shall de"
velopment a procedure for implementing and accounting for
.i nteT'8UPflcy charges such thataJ 1 expendi tureB for the pur
po~~es of stormwater management are paid for by revenues fr.om
~: tllrmwater charges. Examples of the types of expendi tures
that should be accounted for by interagency char.ges, and paid
for with Utility revenues, include legal fees, billing ex
penses, and other general administrative and accounting ex
peflsos. In addition, the procedure shall include provisions
to insure that charges to the general fund for runoff from
public properties are 6redited to the Utility ,Fund.

7.0 CREDITS, EXEMPTIONS AND SURCHARGES

7.1 Credits for On-·site Management

The .L-lQ£?!J._.~g~l}_<:Y....~4..!!L!:.n ..t.~.trat9r1 shall develop and implement
procedures whereby users of the stormwater system can receive
cr.'edit for on-si te retention of stormwater runoff. Such
credit will consist of partial exemption from user charges.
Precise determination of the magnitude of credit will depend
in part on calculations made by the .Ooc~1_~!~~Y.3!gmJnistr~.-:.

~gJ:·t on the extent. of control provided by the user. The 119-.:
(;9.l_~U~!}£Y ...~~tllli~!.-i~.tratorl. shall consider the degree of con
tt'oJ. of both the quantity and quali ty.of stormwater when
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de t:erm ining credits. InaddH ion, the .ttc>c~.1 ag.e.D.£y.ac:iminis
! r;.:~tor) shall consider futurE' ref~ponsibj}jty for maintenanrp
when de termining credi ts (see Sect ion 3.6). In no case shall
the user charge be redt1c~dto an amount less than the stan
dard single family residential charge.

Such credits shall remain in effect so long as the owner of
such systems has obtained the proper permits and constructed
the fact Ii ties according to plans approved by ll()S~.~J_._~Eill.~..Y2,
the owner remains responsible for all costs of operation and
maintenance of the system I and the l.!.9.Cq)._..M~~~Y admill_is.:tra
!qrl has access for inspection of the system to determine if.
.i t 5s .in compliance with design and maintenance standards and
fu.nctioning properly.

7.? Exemptions from Charges (OPTIONAL)

Notwithstanding any local Ordinances which exempt certain
parc(ds from responsibility for implementing stormwater con·
tr.ols, all properties except those listed here will be liable
for payment of stormwater charges. Properties exempted from
v~ymentof stormwater charges include:

.- wetlands, ponds, and other natural watercourses that
serve as components of the stormwater management system;

.- public parks that have not been developed and include no
impervious area and are predominantly in their natural
state;

- agricultural land (Note: Table 1 includes runoff
coefficients for agricultural land in the event it is
charged;

- undeveloped land.

'7.:! Surcharges for Parcels in Floodplains (OPTIONAL)

Properties of land lying within the historical 100 year
flc:odplain may be flooded despite activities undertaken by
the Utility. Costs to serve and protect such properties gen
erally will exceed costs to serve and protect other proper
ties, Because costs to protect these parcels will be
UI'pater, a surcharge shall be levied on them. The J!Q.~~:!.

<:lgl'~r_l<?y~g.m.ini§>.tx?tO.l;J_shall undertake studies to determine
the increase in costs necessary to serve and protect these
p"opert ies and shall recommend to the ilQcaJ.:.l,l.f..lJt.
b.~J..~r_~I.f..,?!!p.cjJ.l a surcharge stated in terms of a percentage of
the general Utility charge for a similar parcel not in the
100 year floodplain.
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;1.0 BILLING

The (loc;alG.!-.s~11(;Y9.:g1!1AIlJ:.~,!:r~t(J.rlshall modify existing uU J
ity hilling systems to incorporate bills for stormwater

, :J'IJ~W~;. For properties not served wi th wat(-~r or sewer by
(llt,~ local unJt} , the .tlgc;~}ag~rlcY?9:Ill.it.!j.s_trdtorJshall df-~

''''lop a newhilling system that can be added to the existing
system. Information included in the billing system shall in
clude, but not be limited to, the owner of each property and
land use informatIon required to calculate the charges.

'J.O ENFORCEMENT AND PENALTIES

9.1 Enforcement

The ,( l~,-~?.J .eg~n(;Y.9.:~llIlJ.!.listra!~~:rl is authorized to use to the
Cull powers of the J.lQg_~l_.!:1J.l:ttJ to enforce provisions of this
orrlinance. In the event that any user fails to pay the
dl<H'ges spec if I ed he re in, the JJ_<:>.~~1.:.... a~B£Y ..?9:.1ll J·llts.>_t ra tQ.rJ.
shed] take whatever legal steps necessary to collect such
charges. Unpaid charges shall constitute a lien against the
property affected. Charges which have remained unpaid for a
lledod of six months prior to L4.91;~.J?etQ£E!L.tS-=-s..\?9-.11.~~"QJ...E.!.()p~·
'~rty~~:>:t.e_!?l of any year may, after notice to the owner, by
resolution of the (12S:.G.!-"L.~ni.t._'p_q,a...t'(U_cougcq.lbe certified to
theLl.Q~9-J..'\l.!!.t!...?.ss~~§gXJ., who shall place the charges on thv
next tax role. Al ternatively, the 1109al un_tt_ho.G.!-rd/cquns:,i,.1)
lI1dy direct the L1o.~::eLun! t a!J;,Qrn.tll to file suit and to c01-
lect unpaid charges.

9. ~~ Pena1 Lies (dupl icated from Maryland Model Stormwater
Management Ordinance) (OPTIONAL)

AllY person convicted of violating the provisions of this 01'-

d itldnCe ~,>hall beguil ty of a misdemeanor, and upon conviction
11l("rf~of, shall be subject to a fine of (SP~0iJYqClI!!.Q.!:l1l!J or
imprisonment not exceeding .L~l?ecit~riQQl, or both. In ad··
(lj Lion, the{g2Y~r!l:Jl1g._51_':l:.t!l..Qri..1Y}may insti tute injunct.ive
relief, mandamus or other appropriate action or proceeding~

at law or equity for the enforcement of this Ordinance or tel
correct violations of this Ordinance, and any court of compe
tent jl1risdiction shall have the right to issue restraining
orders, temporary or permanent,injunctions, or mandamus or
uther appropriate forms of remedy or relief.

10.0 APPEALS

Any person aggrieved by an action of the .L!.o.9Cl.L,!,,\g~!}£Y..9.q.min

intJ:'G.!-tgI:'J charged with enforcement of this ordinance, who be
lieves that stormwater charges have been imposed without ba'·
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sis or have been determined incorrectly, shall have the right
(If appeal and may petition theD.C?~~I. l'1~9:ring e~allli.D~rJ for a
hearing to contest such charges. The appeal shall be filed
in writing within (ti.me fram~J of the date of official noti·
fication or transmittal of the contested determination by the
()Qf.2§ll ag~-!l.s.Y_~~tl!l.~.D-istratorl. The petitioner shall state
clearly the grounds on which t~ appeal is based. The appeal
shall be prbc;es.~ed in the manner prescribed for hearing ad·
mini$trative appeals under (10caU.~tat~._f..2_de..L...E!'..9_Y.tf?t9.n.J.

11.0 SEVERABILITY

If any section, subsection, sentence, clause, phrase, or p()r~

tion of this ordinance is for any reason held invalid or un
constitutional by any court of competent jurisdiction, such
portion shall be deemed a separate, distinct, and independent
provisions and such holding shall not affect the validity of
the remaining portion of this Ordinance, it being the intent
of the Ltocal_unit·board/counc~llthat this Ordinance shall
stand, notWithstanding the invalidity of a.ny section, subsec
tion,sentence, clause, phrase, or portion hereof.

12.0 FLOODS AND LIABILITY

Floods from stormwater runoff may occasionally occur which
exceed the capacity of the stormwater system maintained and
financed with Utility charges. This Ordinance does not imply
that properties subject to charges shall always be free from
flooding or flood damage, or that all flood c()ntrol projects
to control runoff can be constructed cost-effectively. Noth
j ng whatsoever in this Ordinance shall deem the .Lt9.c~J.. ~_D:it,

19.<::~L un! t I:2.pard/council, (local .agency~adJ!ljI1i~tJ::..~t..Q.J::L_9.J::
;.9.~§lL..§l...9.ency st~ff) I iable for any damages incurred in a
flood or from adverse water quality. Nothing in thisOrdi
nance purports to reduce the need or necessity for flood in
surance.
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SUMMARY

The Stormwater Management Administration, Maryland Department
of the Environment, surveyed 25 existing stormwater utilities
in September, 1987 for information about their operations.
The survey was motivated because of concern that the State
will not achieve water quality goals unless local governments
maintain stormwater facilities designed to prOVide water
quality benefits. Nineteen utilities (76%) returned surveys.

Utilities have been established both in smaller communities
(e.g., population 20,000) and older, central cities (e.g.,
Cincinnati). Several serve multiple jurisdictions (e.g., a
county and a city); a few are organized on the basis of wa
tersheds. Most utilities are administered by departments of
utilities; many are within departments of public works. All
have responsibility for operations and maintenance of storm
water systems; only 12 of the 19 report having responsibility
for water quality management. The oldest utility was formed
in 1973; 11 of the 19 have been formed since 1983. The re
ported costs of forming the utilities vary significantly;
many of the initial costs related to creation of the billing
system. In most cases, 1.5 to two years of planning were re
quired before local councils voted to establish utilities.

Most utilities base user charges on the total amount or per
centage of impervious area on individual properties and cal
culate charges in terms of single family equivalents, which
are units that equate runoff from all parcels to the average
amount from a single family residential parcel. The majority
of utilities bill users monthly. Reported monthly user
charges for single family residential parcels range from
$1.25 to $4.40. Total revenues from charges range from more
than $425,000 to a projected $8.2 Million. Most utilities
finance capital revenues primarily with current revenues.

While all utilities undertake maintenance of pUblic fa
cilities, private facilities usually are maintained by the
owner of the property on which the facility is located. Al
though 15 utilities are responsible for regulation and en
forcement, only two are required by regulation to inspect
private facilities regularly. Most utilities inspect private
facilities only in response to complaints.

From the Administration's perspective, utilities appear to be
an excellent approach to providing a stable base of funding
for stormwater management. However, with respect to the
Administration's concerns about water quality management and
the needs for regular inspection and maintenance of private
facilities, few of the utilities appear to have fully
integrated these activities into otherwise comprehensive
approaches.
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A SURVEY OF STORMWATER UTILITIES

1.0 INTRODUCTION

The State of Maryland is one of the few states that has taken
aggressive action to control urban stormwater (Kaiser and
Burby (1987)). The state requires local governments to adopt
stormwater management programs, and runoff from new develop
ments must be maintained at pre-development levels. Three
recent surveys have found, however, that stormwater
management facilities mandated by state and local programs
are not functioning as designed (Geis and Tassone (1983);
Maryland Division of Sediment and Stormwater (1986), Pensyl
and Clement (1987)). All three surveys cite the lack of
maintenance as the main reason for failure.

A primary reason for the lack of maintenance is a lack of
funding. Recognizing this, the Sediment and Stormwater Ad
ministration has begun to investigate alternative methods of
financing stormwater management. Many writers recently have
recommended the utility approa~h as the best method of fi
nancing stormwater management. As part of this investiga
tion, therefore, the Administration surveyed stormwater
utilities in the United States for detailed information about
their formation, organization, financing, operations, and
maintenance practices.

This report is a summary of the information collected in the
survey. The information is presented in tabular form so that
readers can easily compare and contrast various aspects of
the utilities. While similarities among the utilities are
apparent, the data show that there is no single model for a
stormwater utility. The utilities that exist were formed for
different reasons at different times, they perform different
activities, and they use a variety of mechanisms to fund
these activities. It seems clear that a wide variety of ap
proaches can be successful, and, in particular, that the
utility approach holds promise for the State of Maryland.
This report does not, however, include recommendations for
the implementation of stormwater utilities in Maryland. For
planning guidelines for the formation of utilities, see the
companion Administration report, A Planni..!!9:. G~t~e_.!...q

Stormwater Management Utilities (Lindsey (1988)).

lSee Priede [Camp Dresser & McKee (1986), Cyre (1982, 1983, 1986, 1987),
Engemoen (1985), Honchell (1986), Poertner (1981), Warren (1986),
Godfrey (1985), Stitt (1986), and Ferrari (1987).

1



The survey was designed in the late summer of 1986 and mailed
in September 1986. The basic approach was after that recom
mended by Dillman (1978), although because the number of
known utilities was so small, the survey was not pretested by
mailing to representatives of utilities. Instead, the survey
went through several iterations based on correspondence and
conversations with utility officials and comments from Admin
istration staff. Follow-up mailings were done at one, three,
and seven week intervals.

Utilities to be surveyed were identified in an ad hoc process
that included a variety of sources such as articles in jour
nals, conversations with utility managers, presentations at
conferences, and numerous reports. Although perhaps 50 or
more utilities exist (ASCE (1985)), only 37 were identified,
and the questionnaire was mailed to each of them. During the
course of the survey, it was learned the 12 of these were
only in the planning stages and had not been implemented.
Nineteen of the existing utilities (76%) and five of the 12
proposed utilities (42%) returned the questionnaires. The
response rate is considered good given the detail of the
questionnaire (Appendix A).

Only the data from the existing utilities are included in the
tables presented in the following sections. Data from the a
proposed utilities, which were not as complete, are not pre- ~

sented here but are available from the Administration. With
one or two exceptions, the data that are presented are based
solely on the respondents' answers to the questionsLin the
questionnaire. As with any mail survey, some error or bias
resulting from misinterpretations either by the respondent or
the researcher is inevitable. Whatever error exists in this
case is believed to be small and inconsequential given the
basic purpose of the report, which is to present a broad
overview of the ways in which stormwater utilities are orga-
nized, financed, and operated.

Although the sample size is small, it is believed that the
surVey presents a good overView of the variety of approaches
that can be grouped together in the general category of the
utility approach. The conclusions that follow are based sim
ply on general observations of trends in the raw data. Fre
quently, only ranges of data are reported. No statistical
analyses were undertaken due to the small sample size and the
potential for error in some of the data. It is emphasized
that the specification of a range of values for a particular
parameter does not mean that values will always or should
fall within the range.
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2.0 SURVEY RESULTS

Data from the survey have been organized into sixteen tables,
each concerned with a specific topic such as details of
implementation, billing system, or revenues and expenditures.
The discussion that follows is focused on the information in
the tables.

Stormwater Utili ties; Locatio~..L Service A.re~.L_~nd.R.~!!~~~iqJ:l

_~_~!'Y.:f!g

Basic information about the location and service area of the
utilities is presented in Table 1. Utilities from nine dif
ferent states responded to the survey. Seven of the respon
dents were from the state of Washington, three from Oregon,
two each from Colorado and Ohio, and one

2
from Kentucky,

Michigan, Minnesota, Montana, and Texas. Based on these re
sults, the majority of utilities appear to be in Western
states.

There is evidence, however, the geographical distribution is
widening. The Florida Department of Environmental Regulation
reports that, in addition to the existing utility in Talla
hassee, at least nine more are being implement§d, and that
planning has begun for an additional 15 to 20. The five
proposed utilities that returned surveys all are in Florida.
Honchell reports that several more utilities have been formed
in the Minneapolis-St. Paul area following the successful
Roseville experience.

Fifteen of the nineteen utilities serve individual mu
nicipalities. Four serve multiple jurisdictions: three in
Washington (Everett, Seattle/King County, and Vancouver/Clark
County) and one in Kentucky (Louisville/Jefferson County).
In these, in addition to a city, the utilities serve urban
ized portions of counties. In at least one (the Vancouver
utility) the portion of the County served is a particular ba
sin that has water quality problems.

The size of the populations served by stormwater utilities
varies widely. The smallest utility serves a population of
20,000 (Wooster, Ohio), while the largest that responded, the
Louisville/Jefferson County utility, serves a population of
more than 684,000. The Seattle/King County utility, which

In each of the Tables, a "1" indicates an affirmative response
(i.e., the utility replied "yes" to a question whether a particular

2parameter was applicable).
Of the six existing utilities that did not respond, two each are in

3Colorado and Washington, one from Florida, and one from Oklahoma.
Personal correspondence, Mr. Eric Livingston, Florida Department of
Environmental Regulation, September 1986).
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Table 1. Stormwater Utilities: Location, Service Area,
and Population Served.

Utility

Ann Arbor
Auburn
Austin
Billings
Boulder
Cincinnati
Corvallis
Everett

Ft. Collins
Kent
Louisville

Medford
Portland
Renton
Roseville
Seattle

Tacoma
Vancouver

Wooster

State Jurisdiction

MI City of Ann Arbor
WA City of Auburn
TX City of Austin
MT City of Billings
CO City of Boulder
OH City of Cincinnati
OR City of Corvallis
WA Most heavily developed

watersheds in the County
CO City of Ft. Collins
WA City of Kent
KY City of Louisville and

Jefferson County
OR City of Medford
OR City of Portland
WA City of Renton
MN City of Roseville
WA Western one-third of King

County (most urban area)
WA City of Tacoma
WA City of Vancouver and one

basin in Clark County
OH City of Wooster

Population of
Service Area

108,000
30,000

450,000
85,000
90,000

385,000
42,000

150,000

80,000
31,000

684,565

45,000
400,000

34,460
36,000

NR(1)

160,000
52,000

20,000

Total number of utilities: 19

Number of different states represented in survey: 9

Smallest population served by utility: 20,000 (Wooster OH)

Largest population served by utility: 684,565 (Louisville
and Jefferson County KY; the Seattle/King County
service area probably is larger).

(1) NR =no response in survey

Other utilities known to exist that did not resond to survey:

Aurora CO
Bellevue WA
Denver CO
Steilacoom WA
Tallahassee FL
Tulsa OK

4
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did not report population served, probably is larger, as is
the Denver utility, which did not respond. Seven of the 19
utilities serve populations greater than 100,000.

Data concerning the administrative organization and the
various functions performed by the utilities are presented in
Table 2. The administrative agency in which stormwater
utilities are located most commonly is a department of
utilities. Eleven utilities are administered by such depart
ments. Of these II, seven of the utility administrators re
port to directors of public works, which implies indirect
management by the pUblic works departments. Administrators
of three of the 11 report directly to city managers.

Two utilities are administered directly by departments of
public works. Another two are administered by separate
stormwater utility agencies. Of these two, one administrator
reports to the director of public works; the other to the
city manager. Two also are within bureaus of environmental
services. Another agency with responsibility for administra
tion of a stormwater utility is a department of transporta
tion and public services.

The only utility that is a special district is the one in
Louisville/Jefferson County. The administrator of this util
ity reports directly to the board of the special district.

The categories of functions performed by the utilities are
quite similar, although there are two exceptions. All per
form operations and maintenance of stormwater systems, 18
perform administrative activities related to stormwater man
agement, 17 have responsibility for design and engineering,
and 16 have responsibility for undertaking capital improve
ments. Fifteen utilities each undertake planning, and
regulation and enforcement. The major exceptions to the uni
formity in functions among utilities lies in the areas of
master planning and water quality management. Only nine of
the 19 utilities are required by ordinance to operate in the
context of a master drainage plan. Only twelve of them per
form activities specifically identified as water quality man
agement.

In communities without utilities, responsibility for
stormwater management frequently is fragmented among depart
ments of public works and departments and planning and zon
ing. That most utilities (79% of the sample) have responsi
bility for regulation and enforcement as well as operations
and maintenance indicates that most communities with
utilities take a more comprehensive approach to stormwater
management. Apparently, most communities that have
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Table 2. Stormwater UtilitYcAdmini.~ration. Functions. and Operations (1).

Utility

Supervisor
Administrative of Utility
Agency Director

Master.
Plan

Requ'd Admin. Plan.

Design
&

Engl'. O&M

Water
Reg. & Capital Quality
Enforc. Improv. Manage. Other

""'0',

en

Ann Arbor

Auburn

Austin

Billings

Boulder

Cincinnati

Corvallis

Everett

Ft. Collins

Kent

Louisville

Medford

Portland

Renton

Roseville

Seattle

Tacoma

Vancouver

Hooster

Dept. of
Utili ties
Dept. of
PUblic Harks
Bureau of
Environmental
Services
Dept. of
Utilities
Dept. of
Utilities
City Storm
Hater Utility
Dept. of
Transportation
8: Public Servo
Dept. of
Utilities
Dept. of
Public Harks
Dept. of
Utilities
Separate
Stormwater/
Sanitary Dist.
City Storm
Water Utility
Bureau of
Environmental
Services
Dept. of
Utilities
Dept. of
Utili ties
Dept. of
Utilities
Dept. of
Utilities
Dept. of
Utilities
Dept. of
Ut ili ties

City
Manager
Oil'. of
Public Works
City
Manager

City
Manager
Oil'. of
Public Works
Oil'. of
Public Horks
City
Manager

Hanager of
Prog. Dev.
Oil'. of
Natural Res.
Oil'. of
Public Horks
Board of
Special
District
City
Manager
Commissioner
of Utili ties

Oil'. of
Public Harks
City
Manager
Oil'. of
Public Works
Asst. Oil'.
PUblic Works
Oil'. of
Public Works
Oil'. of
Public Harks

N

y

N

y

y

y

N

N

y

y

y

y

N

y

N

llR

N

N

N

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Flood
Insurance
Program

Citizen
Participation
Floodplain
Management

Total Utilities
Performing Function 9 18 15 17 19 15 16 12

(1) A "1" indicates an affirmative response (i.e .• the utility performs the function.
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established utilities have sought to centralize traditional
drainage and flood control activities within them.

~~!l_(tJLl!e in Utility Service Areas

Data concerning the amounts of different types of development
in the service areas of six utilities (Austin, Boulder, Cin
cinnati, Louisville, Roseville, and Tacoma) are presented in
Table 3. The other. respondents did not report this informa
tion. These data are important because land use categories
may be regarded generally as different classes of utility
customers or users. The amount of impervious area per par
cel, which generally is correlated with land use, usually is
considered the key factor in estimating runoff and forms the
basis for most utility charges (see Table 8). In some com
munities, land use is used as the sole basis for charges.

The responses indicate wide variability in the size and den
sity of utility service areas, although within ranges, the
relative amounts of different types development (e.g.,
residential, commercial) are similar. For example, the
Louisville/Jefferson County utility serves 242,079 acres. The
service area for the Austin utility, which is the next larg
est, is roughly a third smaller, approximately 160,000 acres.
The utility with the smallest service area is Roseville,
which serves only 8724 acres.

The utilities do not vary as much with respect to density.
Austin, with a population of 450,000 and 88,000 acres of de
veloped land, has a density of 5.1 persons per developed
acre, while Cincinnati (population: 385,000; developed area:
35,450 acres) has a density per developed acre of 10.7 per
sons. This implies significant differences in the types of
drainage problems that must be managed by the utilities. The
other four communities have densities within the range
bounded by these two values. .

For utilities that serve municipalities, the percent of ser
vice area that is developed ranges from 55% (Austin) to 71%
(Cincinnati). Only about 40% of the Louisville/Jefferson
County service area is developed. The Louisville utility,
much of which is in Jefferson County outside Louisville, is
51% greater than the service area of Austin, the next largest
utility for which these data are available. As might be ex
pected, the percentage of service area that is developed is
greater for the five utilities that serve only a single ju
risdiction than for the lone utility that serves multiple ju
risdictions.

Among all developed uses, the percentage of land occupied by
single family residential ranges from 51% (Cincinnati) to 68%
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p:p1latai an:a with Jeffurs:n <l:ult:t me eclub:J fron tie utilit:t's j.Ir.is:liI:t1cn.
(4) In R::se!vilJe, til! \J"IEo..elq:a11Dtal .lrcll.d5 ph11c rJg:rt:-<lf-wi'{.
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(Austin). Excluding Austin, the range is smaller: from 51%
to 60% (Tacoma). The ranges for the percentage of developed
land occupied by commercial and industrial uses are smaller:
1% to 13% and 6% to 16%, respectively. The percentage of de
veloped land occupied by multifamily residential ranges from
4% to 16%. The amounts of land devoted to public and insti
tutional uses in the service areas are difficult to compare
because the utilities categorize these data differently. For
example, in Cincinnati, rights-of-way are in the public cat
egory, while in Roseville, they are categorized as undevel
oped.

Details concerning the formation, cost, and implementation of
the utilities are presented in Table 4. The Boulder utility,
which was formed in 1913, is the oldest utility that re
sponded. Two (Everett and Medford) formed during 1981. The
data indicate an increasing rate of formation: five were
formed during the 1910s, six more between 1980 and 1984, and
seven between 1985 and 1981. The assumption of a trend to
wards formation of utilities is supported by the reports
(noted earlier) of the large number of them currently being
planned.

The time required for planning prior to votes by local coun
cils to authorize the utilities varied considerably, although
following authorization, most utilities were implemented
fairly quickly. For the 11 utilities that reported this in
formation, the planning period prior to authorization was
less than two years for 12 of the utilities and more than two
years for the remaining five. The planning period reported
most frequently was 1.5 to 2.0 years. Four of the utilities
reported planning periods of less than one year.

Data on implementation time are available for 16 utilities.
Twelve of the utilities were implemented within six months
after authorization. Three required between seven and 12
months to implement, while one required between two and two
and one half years.

Eleven respondents reported that consultants were retained to
assist in the development of the utility. There does not
seem to be any correlation between size of community and use
of consultants. Five of the eight utilities with populations
greater than 100,000 reported using consultants; six of the
10 ciiies with populations less than 100,000 used consult
ants.

i One city with a population less than 100,000 did not report whether
consultants were retained.
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Table •. Stormwater Utilities: Details of Implementation.

Utility

Date
Author.
(mo/yr)

Plan.
Period
Before

Author.
(months)

Plan.
Period
After

Author.
(months)

Type of Consultants
Consultants Acct./

Retained Engr. Manage. Finan.

Total (1)
Cost to

Implement
Utility ($)

Cost per (2)
Capita ($)

50 - 70,000 1.19 - 1.67

~

o

Ann Arbor

Auburn

Austin

Billings

Boulder

Cincinnati

Corvallis

Everett

Ft. Collins

Kent

Louisville

Medford

Portland

Renton

Roseville(3)

Seattle

Tacoma

Vancouver

Wooster

03/84

12/86

09/82

NR

08/73

08/84

06/78

07/87

11/81

0./85

01/87

08/83

06/77

12/86

01/8.

04/86

04/79

09/78

03/85

>30

13 - 18

13 - 18

NR

7 - 12

19 - 24

7 - 12

25 - 30

19 - 24

tlR

19 - 24

25 - 30

7 - 12

> 30

7 - 12

> 30

19 - 24

13 - 18

19 - 2.

NR

0-6

0-6

NR

0-6

7 - 12

0-6

7 - 12

0-6

NR

0-6

0-6

o - 6

0-6

0-6

0-6

0-6

25 - 30

7 - 12

'{

'{

N

NR

N

'{

'{

y

.y

y

y

y

N

N

N

y

N

y

N

x

x
x

x

x

x

x

x

x

x

200,000

100,000

785,000

> 500,000

200,000

100,000

15,000

500

200,000

6.67

0.22

2.0'

3.33

4.44

0.25

0.44

0.01

1. 25

Total using consultants 11 6 2 2

(1) Reported costs are assumed to be in dollars for the years when the utilities tlere created.
(2) Cost per capita is based on the total cost divided by current population because population

estimates for when the utilities were created are not available. Costs were not indexed.
(3) Costs for staff time (400 hours) required to establish the Roseville were not reported.

e

Modal planning time prior to vote to authorize utility: 1.5 - 2.0 years
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Only six of the utilities reported the types of consultants
that were retained. All six retained engineering firms;
three reported use of management or accounting/financial con
sultants. Specific information on the reasons why consult
ants were used is not available; responses indicate that in
most cases consultants performed tasks such as the develop
ment of billing systems and the preparation of master plans.

Implementation costs were reported by ten utilities. Very
crude estimates of the cost per capita to implement the
utilities have been computed from these reported costs. Be
cause the data are in some cases almost a decade old, and be
cause there were no controls over what was included as a cost
of establishing the utility, the data are useful only for
rough, ball park estimates of the ranges of costs to imple
ment a utility.

The case of Roseville helps to illustrate this. The utility
was established by city employees and evidently did not re
quire many changes in existing city operations. Direct costs
incurred by the City were reported as only $500; implementa
tion required 400 hours of staff time, for which no cost in
dollars was given. It appears that the cost in Roseville was
far lower than in any other community. However, if Roseville
had calculated costs for staff, it is likely that its costs
would have been comparable to those reported by other
utilities.

Another limitation that makes it difficult to compare costs
is the reported costs are not all for the same year. Al
though the costs could be indexed, there is no way to do this
accurately. In every case, costs were incurred over a
multi-year period, and there is no way to assign costs to a
specific year. In addition, population estimates for the
utility service areas for the time when the utilities were
established are not available. Thus, the per capita imple
mentation cost estimates are based on current population.

With these qualifications, several very general comments can
be made. The reported costs range from negligible
(Roseville, 1984) to $15,000 (Renton, 1986) to $785,000 (Cin
cinnati, 1984). The costs per capita (excluding Roseville)
range from very low, $0.22 in Austin (1982), to substantial,
$6.67 in Auburn (1986). Although all reasons for variations
in costs are not known, there is good evidence that a major
cost element is development of the billing system, especially
when parcels are mapped or digitized to determine impervious
area. This is discussed in greater detail in the following
subsection.

11



Tables 5 and 6 include information about the development of
utility billing systems and various attributes of them. The
size of the billing systems (i.e., the number of accounts)
reflect the size and population of the service area, but not
linearly. Data in Table 5 show that Wooster, the utility
with the smallest population in its service area (20,000 [see
Table 1]) also has the smallest number of accounts (7500).
The Austin utility, which serves the second largest popula
tion of those reporied (450,000), has the largest number of
accounts (218,261). Louisville/Jefferson County, which has
the largest population in its service area, has the second
greatest number of accounts.

For the 17 utilities for which data are available, the ratios
of accounts to population ranges from 21.6% to 48.5% (Table
6). Although this range is broad, these ratios at least pro
vide bounds for estimating the number of accounts from
population, provided no better data (i.e., the number of par
cels in the service area) are available. Nine of the
utilities fall within the range, 21.6% to 30%, and six are
within the range 30% to 38.5%. The Austin utility, unusual
among respondents, has neal'ly half as many accounts as total
population (48.5%).

In this small sample, the reported costs to establish billing
systems varied greatly (Table 5). The quality of the cost
data is poor; comparisons among utilities must be approached
cautiously because of inconsistencies in accounting practices
and for the reasons cited above. The data show, however,
that the cost of developing a billing system is not s~mply a
function of the total number of accounts in the service area.
Significant economies of scale would not necessarily be ex
pectedsince a given amount of work must be done to create
each account, but constant costs or slightly decreasing costs
could be expected. These are not shown. For example, Cin
cinnati, which has the fifth greatest number of accounts, had
the highest reported cost per account.

The responses indicate that the costs of developing the bill
ing system can represent a significant percentage of the cost
of implementing the utility, particularly when extensive map
ping or digitizing is undertaken. For example, in Auburn,
$85,000, or 43% of total implementation costs, were for map
ping alone. Another $20,000 was for management and financial
consultants, which indicates the share of implementation
costs attributable to the billing system may have been even

lIt is likely that the population in the Austin utility's service area
is third largest, ranking behind Seattle/King County's as well. The
Austin utility has more accounts, however, than does Seattle's.

12
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Table 5. Development of Utility Billing Systems (1).

e

Ut11i ty

Ann Arbor

Number
of

Accounts

23,354

Cost of
B1111ng
System

($; (2])

Cost per
Account to

Develop
($, (3))

Created Modified
flew ~xisting

System System

1

Added New Used
Component Water!

to EXisting Sewer
System Accounts

1

Used Tax
Assessor's
Files or

Maps

1

Digitized Parcel(4)
Aerial Site

Photos(4) Evaluation

Auburn

Austin

Billings

Boulder

Cincinnati

Corvallis

8,000

218,261

25,000

16,698
(1974)
91,950

11,000

$25,000
(1982)

$23,923
(1974 )

$166,000
( 1984)

0.11

1. 43

1.82

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

....
c..>

Everett

Ft. Collins

Kent

Louisville

Medford

Portland

Renton

50,000 $200,000
(1981)

25,000 $50,000
(1981)

180,000

14,600

110,000

4.00

2.00 1

1

1

1

. 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Roseville

Seattle

Tacoma

Vancouver

Wooster

9,300

161,000

59,800

20,020

1,500

$500
(1984)

$30,000
(1919)

$61,000
(1918)

0.05

0.50

3.05

1

1

1

1

1

1

1

1

1

1

1

1

1

Total " 6 9 12 13 1 3

(1) A "I" indicates an affirmative response.
(1) Assumed to be value in dollars of year utility was formed.
(2) Computed by: cost of billing system / number of accounts; note: some communities did not

provide the number of accounts in the year the utility was formed; therefore the
calculation is based on the current number of accounts.

(3) Includes utilities in which tax assessor's maps were digitized.
(4) Site evaluation done by field inspection and measurement or by review of plans and reports.



Table~. Utility 8111ing Systems.

8illing Frequency

Utili ty

Number Ratio of
of Accounts/ Commercial/

Accounts Population Residential Industrial
Publici
Other

Annual
Bi lling Costs

Per (1)
Account Total

Annual
BIlling as
% of Total

Charges

Percent
Delinquent

Accounts

Ann Arbor

Auburn

Austin

Billings

Boulder

Cincinnati

23,354

8,000

218,261

25,000

19,504

97',950

21.6%

26.7%

48.5%

29.4%

21.7%

25.4%

Quarterly

Bimonthly

Monthly

, Annually

Monthly

Annually

Quarterly

Bimonthly

Monthly

Annually

Monthly

Quarterly

Quarterly

Bimonthly

Annually

Monthly

Quarterly

$4.72 $92,058

$1.80 $492,000

9.5%

12.3%

< 1"
10%

$1.67 $300,000

$3.60 $52,600

$8.64 $950,000

.....
Corvallis

Everett

Ft. Collins

Kent

Louisville

Medford

Portlcitnd

Renton

n,ooo

50,000

25,000

UIO,OOO

14:,600

110,000 '

26.2%

33.0%

31.3%

26.3%

32.4~

27.5%

Bimonthly

Annually

Monthly

Monthly

Bimonthly

Monthly

Monthly/
Quarterly

Monthly

Monthly

Annually

Monthly

Monthly

Monthly/
Bimonthly

Monthly

Monthly/
Quarterly(2)

Monthly

Monthly

Annually

Monthly

Monthly

Bimonthly

Monthly

Monthly/
Quarterly
Monthly

$1.00

$1.00

$50,000

$25.000

4.5%

2.3%

3.6%

6.2%

16.3%

u

4.7"

0.2"

Semiannually Semiannually Semiannually $2.48 $400.000

Roseville

Seattle

Tacoma

Vancouver

Wooster

9,'300

161,000

59,800

20,020

7,500

25'.8%

37.3%

38.5%

37.5"

Quarterly

: Monthly/
Bimonthly

Annually

Monthly

Quarterly

Monthly/
Bimonthly

Annually

Monthly

Quarterly

Monthly/
Bimonthly

Annually

Monthly

$;3. 32 $7,200

$2.08 $124,619

$2.25 $45,000

1. 4%

5.4"

6.8%

10.6%

3%

5"
0.5%

5"
3"

(1) Annual unit cost for residefltialaccounts if billing frequt¥ridyivarles b'y dateg~'rY'.
Cost = (reported unit :cost -frequency of billjng)Or (t~tal annual c;ost/mimber of accounts!,.

(2)' Itldustria:laccountt.'in POrtland are billed only monthly. '
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higher. In Cincinnati, tax assessor's maps were digitized to
establish the billing system. The reported cost of the' bill
ing system ($766,000) was approximately 98% of the cost of
implementation ($185,000). In Everett, tax assessor's files
were used to create the billing system, which accounted for
40% of the $500,000 cost of implementation.

Conversely, in Austin, where rate factors were assigned on
the basis of land use, no significant mapping or digitiZing
costs were incurred. Setting up the billing system accounted
for only 25% of the costs of implementation. Similarly, in
Portland (per capita implementation cost of $0.25), t~e cost
of setting up the billing system was not significant. The
stormwater charge initially was billed simply as a surcharge
on the regular wastewater bill. Since the utility was
formed, however, officials have been revlsingthe billing
system. Crews since have measured impervious area on indus
trial parcels to make bills more accurate, but it is doubtful
that these costs have been considered or reported as a cost
of implementation.

Four utilities (Billings, Cincinnati, Seattle, and Tacoma)
created entirely new bflling systems (Table 5). Six
utilities simply modified eXisting billing systems, while
nine had to modify existing billing systems, plus add new
components to account for users who were not on any existing
accounting system. There are too few data to correlate the
creation of a new billing systems with highest reported
costs.

Thirteen of the utilities used tax assessor's files or maps
for development of the billing systems, 12 used information
from water and sanitary sewer accounts, and eight used both.
Seven reported digitizing aerial photographs or tax
assessor's maps to obtain estimates of parcel impervious area
for computation of charges. Three undertook some type of
site evaluation such as field inspection or review of plans,
reports, and permit files.
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annually and all others quarterly; Corvallis bills residen
tial users bimonthly and other users monthly. Some utilities
have options for users within a given class or bill subgroups
within a certain classes differently (Portland, Tacoma).

Estimates of the annual billing costs. per account are avail
able for eleven utilities. While these data generally are
considered accurate and of higher quality than the data for
thei costs of developing the billing systems, there is no con
sistency among utilities in accounting practices and the
types of costs attributed to billing. For example, the cost
in Portland may be high because the reported cost may include
the cost for the wastewater bills as well, although this was.
not specified in Portland's response. The stormwater charges
initially were, however, simply added to sanitary sewer
bills.

Recognizing this limitation, the data seem to indicate a gen
eral correlation between lower costs and less frequent bill
ing. The reported annual billing costs per account range
from $1.00 (Everett) to $8.64 (Portland; Table 6). A notable
exceptions is Ft. Collins, which bills all users monthly and
reports a cost of only $1.00 per account per year. Four
utilitieS report annual billing costs per account of less
than $2.00. Three report costs between $2.00 and $3.00, and
four report costs above $3.00.

Total annual billing costs range from $7,200 (Roseville) to
$950,000 (Portland). An interesting statistic is the cost of
billing as a percentage of total revenues from charges: The
data show that the cost of billing can account for anywhere
from 1.4% (Roseville) to 16.3% (Portland) of charges. The
cost of billing apparently accounts for more than 5% of total
revenues in seven of the 11 utilities for which these data
are available.

Estimates of the percentage of delinquent accounts range from
apprOXimately 0.2% (Portland) to 10% (Cincinnati). Nine of
the ten utilities reporting this information have delinquency
rates of less than 5%.

A variety of information on utility rate structures is pre
sented in Tables 7 and 8. The data show that the basic in
formation used for estimating user charges is the same for
most utilities, although the units used to assess charges and
specific aspects of rate structures vary.

Stormwater utility charges typically are determined as a
function of parcel size and a rate factor, which is a

16



e e

Table 7. Utility Rate Structures: Basis and Units for Charges.

e

Basis for Rate Factors(l) Units for Assessing Charges

~

o.J

Utility

Ann Arbor

Auburn

Austin (3)

Billings

Boulder

Cincinnati

CorvalUs

Everett

Ft. ColUns

Kent

Louisville

Medford

Portland

Renton

Roseville

Seattle

Tacoma (4)

Vancouver

Wooster

Actual
Measurement

of Impervious
Area

1

Runoff
Coeff.

Based on
Land Use

I

1

1

Both
Meas. £<

Runoff
Coeff.

1

1

1

1

1

I

1

I

1

1

1

1

1

1

I

1

Equivalent
Runoff

Units
(ERUs)

1

I

1

1

Single
Family

Equivalent
(SPEs)

1

1

1

1

1

1

1

1

Special
User
Fees

1

Hydraulic Percent
Acreage Impervious(2)

1

1

1

1

1

Total 1 3 16 " 8 1 I "
(I) Rate factors are coefficients used to relate estimated amounts of

runoff per parcel to parcel charges.
(2) Includes utilities in which parcels are assigned to billing classes on the

amount of impervious area.
(3) Austin was assigned to ERU category since charges are based on a rate factor times acreage.
(4) The Tacoma utility will reevaluate (i.e., measure) commercial/industrial parcels

to reflect correct contributions to drainage.



Table 8. Features of Utility Rate Structures ( 1 ) .
Charges for:

Parcels
Separate Exempt
Capital Onsite Flood- Direct From Land Local State Federal& O&M ~Ianage . Plain Drain Property Zoned Streets Undev. Gov't Gov't Gov't AppealUtil1ty Charges Credits Surcharge Exempt. Tax Ag. « ROW Land Parks Parcels Parcels Parcels Process Other

Ann Arbor 1 1 1 1 1 1 1 1
Auburn 1 1 1 1 1 1 1 1
Austin 1

1
Billings 1 1 1 1 1 1. 1 1
Boulder 1 1 1 1 1 1
Cincinnati 1 1 1 1 1 1 1 1 1
Corvallis 1 1 1 1 1 1 1... Everett 1 1 1 1 1 1 1 1 1 1 1ClO
Ft. Collins 1 1 1 1 1 1 1 1 1 1
Kent 1 1 1 1 1 1 1 1 1
Louisville 1 1 1 1 1 1
Medford 1 1 1 1 1 1 1 1
Portland 1 1 1 1 1 1 1 1
Renton 1 1 1 1 1 1 1
Roseville 1 1 1 1 1 1 1 1 1
Seattle I 1 1 1 1 1 1 1 1
Tacoma 1 1 1 1 1 1 1 1 1 1
Vancouver 1 1 ! 1 1 1 1 1
Wooster 1 1 1 1 1 1 1
Total 5 16 1 11 13 10 6 3 11 16 18 17 17 6

fl) A Ill" indicates an affirmative response (1.e .• that the rate structure of the util1tyincludes the feature).
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coefficient used to relate estimated amounts of runoff per
parcel to parcel charges. This can be done in either of two
basic ways: (1) rate factors can be derived from runoff coef
ficients, such as the Rational method coefficients, that are
considered representative of the amount of impervious area on
a parcel and are assigned on the basis of land use, or (2)
rate factors can be based on parcel measurements, which can
be obtained in the field or through some digitizing process.

The data in Table 7 show that 16 of the 19 utilities use a
combination of the two methods (i.e., for some parcels, rate
factors are assigned according to land use, while for others,
charges are based on measurements of impervious area). Com
mercial, industrial and other nonresidential parcels
typically are measured because the percentage of impervious
area on individual parcels varies greatly. Residential par
cels, however, usually are not measured because there is
little variability in the amount of impervious area, at least
among parcels under a certain size. Hence, charges for
residential properties usually are standardized. Some
utilities have measured statistically-determined samples of
residential parcels to determine the mean impervious area
with a high (95%) degree of confidence. Two utilities, Cin
cinnati and Roseville, apparently base charges solely on land
use, while one, Auburn, apparently measures all parcels.

Although all utilities base their charges on estimates of the
amount of runoff from parcels, they use a variety of units to
assess or describe charges (Table 7). These are: equivalent
runoff units (ERUs), single family equivalents (SFEs), spe
cial user fees, hydraulic acreage (defined below), and per
cent impervious. ERUs are the product of a rate factor,
which has been determined from a runoff coefficient or from
measurements, and parcel acreage. An ERU therefore is a mea
sure of the amount or percentage of impervious area per par
cel. An SFE is a measure of the impervious ground cover per
typical single family residential (SFR) parcel. Utilities
that use SFEs simply express the amount of impervious area
for all parcels in terms of the amount typically found on a
single family residential parcel.

Eight of the 19 utilities report using SFEs to assess
charges. Some of these, however, use slightly different
names (e.g., Louisville uses ~he term "equivalent service
unit"). Four communities use EROs. Four base charges solely
on the percent of impervious area per parcel. Ann Arbor's
"hydraulic acreage" is an area that is the weighted sum of
runoff factors applied to the amounts of pervious and
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1impervious area on parcels. One utility (Portlandl refers
to the charges as special user fees.

Features of rate structures are described in Table 8. The
greatest similarity among the utilities is that almost all
charge other government parcels which normally are exempt
from property taxes, thus tapping new sources of revenue.
Eighteen (all but Austin) impose charges of parcels owned by
the respective state governments, and 17 (all but Austin and
Seattle) charge federal properties. Sixteen also charge
other local governments.

Almost all of the utilities have established appeal processes
for users who want to contest charges; Ann Arbor and Boulder
apparently are the only two exceptions. Sixteen of the 19
provide credits (i.e., reductions in fees) for properties
that manage stormwater on-site. Those that did not report
provisions for on-site credits are Billings, Portland, and
Renton. Thirteen of the utilities report charging churches,
hospitals, and other parcels typically exempt from user
charges. Parcels that drain directly to receiving waters and
do not make use of drainage systems are exempted from charges
by eleven utilities. Eleven charge parks, and ten charge
parcels zoned agricultural.

Several other features are more rare. Six charge for streets
and rights-of-way, and five determine separate charges for
capital improvements and operations and maintenance. Three
report charging undeveloped land, while one (Boulder) sur
charges properties located within floodplains. Other inter
esting features includes rebates or reduced rates for senior
citizens, reduced rates for the portions of single family
residential parcels over a certain size, special rates for
large institutional users such as schools or universities,
exemptions for wetlands, and exemptions for parcels providing
direct benefits to the utility.

Utiljty Charges, Revenues and Expenditures, Debt

Utilities were asked to provide a variety of data concerning
utility charges and revenues, revenues and expenditures,
interagency charges, and capital outlays and debt. The fi
nancial data presented in the following tables and discussed
in this subsection are for each utility's most recent fiscal
year, which typically was 1986 or 1986-87.

-,
Charges for single family residential parcels typically are

11n Ann Arbor, the hydrologic response factors are 0.20 for undeveloped
property, 0.95 for impervious area with no retention, and 0.30 for
impervious area with adequate retention.
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standardized. Reported SFR charges range from $1.25 to $3.63
per month, or from $15.00 to $43.56 annually (Table 9). The
lowest reported SFR charge is in Vancouver/Clark County; the
higher is in Ann Arbor. Camp Dresser McKee (1986) reports,
however, that charges to SFR parcels levied by the utility in
Bellevue, Washington are $4.40 per month, or $52.80 annually.

These three charges can be equated simply by adjusting the
charges in Louisville and Portland so that both are per 3000
square feet of impervious area. With this calculation, it is
shown that Louisville has the lowest charge, $2.10, while
Portland has the highest, $3.76.

Others determine charges for nonresidential parcels based on
the intensity of development, which is calculated as the per
centage of a parcel that is covered by impervious surface.
Some establish classes of users based on intensity of devel
opment. With this type of billing system, the charge is de
termined by simply by the parcel size times the rate for each
class of users. This rate schedule is used in Seattle:

Rate
$26.07/parcel/year
$26.07/parcel!year
$60. 83/acre/year

$126.01/acre/year
$243. 33/acre/year
$308.51/acre/year
$404.10/acre/year
$90.44/acre/year
$66. 85/acre/year

21

NA
o - 10%

10 - 20%
20 - 45%
45 - 65%
65 - 85%
85 - 100%

NA
NA

Impervious Surface
Percentage

Non-Single Family Residential .t1.Q..nth.:lY_._£h_~_~_~

$2.95 per 3000 sq. ft. of impervious area

$1.255 per 1000 sq. ft. of impervious area

$1.75 per 2500 sq. ft. of impervious area

Class
Residential
Very Light
Light
Moderate
Moderately Heavy
Heavy
Very Heavy
County Roads
State Highways

Medford

Louisville

Typical charges for nonresidential parcels are difficult to
report because charges typically vary with intensity of de
velopment (i.e., amount of impervious area) and because data
concerning typical sizes of parcels for the utilities are not
available. For example, in Ann Arbor, charges for non
residential parcels are $38.88 per hydraulic acre per quar
ter, where a hydraulic acre equals a hydrologic factor (see
footnote 1, page 11) times parcel size. Three utilities
charge nonresidential parcels by the amount (not percentage)
of impervious area per parcel:

Portland



Table 9. Utility Charges and Revenues.
Share

Typical Total SFR of all
Monthly Revenues from Charges as Total (2 ) Revenue Number

SFR Charge Charges (all % of all Utility from of Rate Level ofUtility (1987) categories) Charges Revenues Charges Increases Increase(s) (%)

Ann Arbor $3.63 1 44"
Auburn $818,000 $818.000 100" 0

Austin $1.30 $4.440.000 62" $4,440.000 100% 4 15%. 22lt. 5", 24"
B11lings $804,831 $854.471 94% 2 5". 4%

Boulder $1.67 $859.453 31% $911.361 88% 2 40". 20"

Cincinnati $1.38 $3.990.000 32" $4.114 .000 96% 0

Corvallis $2.15 40% $546.000 2 22". 10"

Everett $1. 83 $1.100.000 $1.300.000 85" 0
I\,)

Ft. Collins $1.018.219I\,) $2.20 $1.389.345 78" 5 NR

Kent 0

Louisville $1. 75 $8.200.000 (1 ) $8,200,000 100" 0

Medford $2.95 $850,000 $915.000 81% 0

Portland $1. 88 24% $5.840,000 8 13.9%, 15.6lt. 21. 6%, 21.1"
3.5%. 6.2%, 11.5%. 10.3%Renton $2.50 0

Roseville $1.43 $530,000 $590.000 90" 0

Seattle $2.49 $1,424.926 51% $7.635,382 91" 0

Tacoma $1. 91 $1,821,281 40% $1,845.923 99% 1 33%

Vancouver $1.25 $425.111 62% $466,516 91% 0

,",ooster $2.90 32% $263,288 0

(1) Estimated by doubling reported revenues for six month period.
(2) All estimates of revenues are exclusive of debt.
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Cincinnati's rate structure is similar, except that it has
fewer categories for intensity of development and users
(Le., properties) are grouped into "area range" categories.
The area range number times the intensity of development fac
tor provides the number of equivalent runoff units (ERUs).
There is a flat rate per equivalent runoff unit (ERU). The
charge algorithm is:

area range number * intensity of development factor *
rate per ERU = charge (current rate per ERU is $1.28)

Utilities that have measured the percentage of impervious
area on non-single family residential parcels substitute ac
tual impervious area in place of an intensity of development
factor in an equation similar to the one above. Additional
information on utility charges for nonresidential properties,
including the rate schedules, is available from the Adminis
tration.

The amount of revenues generated annually from user charges
by each utility is substantial, ranging from $263,288 in
Wooster tola projected $8,200,000 Louisville/Jefferson County
(Table 9). Revenues from residential user charges account
for anywhere from 24% (Portland) to 62% (Austin and
Vancouver) of total revenues from charges. It was noted ear
lier, for the six utilities for which data are available,
that developed SFR parcels accounted for between 51% and 68%
of total developed acreage (Table 3). For each of these
utilities, the percentage of total revenues paid by single
family residential users is less than the percentage of total
developed area accounted for by single family residential
uses. This reflects the fact that residential parcels
typically are less intensively developed that other non
residential parcels (e.g., commercial, industrial).

Total annual revenues from all sources also are presented in
Table 9 for 16 utilities. Wooster reports total revenues of
$263,288, while projected revenues for the utility in
Louisville/Jefferson County are $8,200,000. User fees ac
count for most revenues for all utilities; three (Auburn,
Austin, and Louisville) rely exclusively on revenues from
charges. The utility with the lowest percentage of total
revenues from user charges (78%) is Fort Collins.
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were greater than 10%, and seven were greater than 20%.
Portland has raised ra~es eigh~ ~imes in 10 years; six of the
increases have been for more than 10%. Portland's SFR rates
still are less than $2.00, however, which indicates rates
were very low initially. Austin has increased rates four
times.

Total revenues and expenditures were reported for 17 of the
19 utilities. Breakdowns of the sources of revenue are
available for 15 utilities; disaggregated expenditures are
available for 12 utilities (Table 10). These data provide a
"snapshot" of utility finances. They are useful because they
provide a basis for crude generalizations about the sources
of revenues and the functional expenditures for the
utilities, and because, frankly, no better data exist. De
tailed comparisons among utilities are not possible, however,
because there is no consistency in accounting practices among
utilities. Adjustment of reported figures to standard cat
egories is beyond the scope of this review. Simply because
accounting for revenues is easier than for costs, the data on
sources and amounts of revenues is considered of higher qual
ity.

As noted, user or service charges are the primary source of
revenues for all utilities; the percentage of total revenues
from user charges ranges from 78% in Ft. Collins to 100% in
Auburn, Austin, and Louisville/Jefferson County. Nine
utilities report earning interest on investments, making in
terest the second most important category of revenues over
all. Five utilities report that interest is the second larg
est source of income; for the remaining four utilities with
interest income, it is the third largest source of revenues.

Only three utilities collect regulatory fees, two collect de
velopment fees, and two receive some support from interfund
transfers. One each receives revenues from special benefit
assessments, state grants, and federal grants.

Utilities were asked to categorize expenditures according to
eight functions (Table 10). The most striking aspect of the
responses is the great variability in categorical expendi
tures among utilities. For example, reported administrative
expenditures range from zero (Boulder, Medford) to 43% (Se
attle). Similarly, reported expenditures on operations and
maintenance range from 19% of total expenditures (Seattle) to
83% (Louisville).

The information in Table 11 provides a good illustration of
why it is so difficult to compare administrative costs among
utilities. Thirteen of the 19 utilities report reimbursing
general funds for various expenditures. Boulder, which re
ports the zero administrative costs (Table 10), reports that
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Table 11. Interagency Charges.

Utility

Utility
Reimburses
General
Fund Explanation of Interagency Charges

Ann Arbor

Auburn Y

Austin N

Billings Y

Boulder N

Cincinnati Y

Corvallis Y

Everett

Ft. Collins Y

Kent Y

Louisville y

Medford Y

Portland Y

Renton Y

Roseville Y

Seattle N

Tacoma N

Vancouver Y

Wooster Y

billing « other departmental charges

administration, billing, engineering, maintenance

annual General Fund overhead charge ($25.000)

administrative expenses

transfer for Finance, City Attorney

direct costs plus allotted indirect costs

wages, overhead, money management

general overhead

engineering, finance, legal

Thirteen of the 19 utilities report reimbursing the General Fund for
direct and indirect expenses.
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it simply is not charged for them. The most common types of
interagency charges are those for billing, legal assistance,
and miscellaneous overhead expenses. Two utilities report
reimbursing the general fund for engineering. The use of
these charges creates the potential for overstating or under
stating actual utility charges. Without detailed analysis of
individual programs, it is impossible to describe these and
their impacts on total utility expenditures precisely. The
only reasonable conclusion is that major differences in the
percentages of total revenues spent on particular functions
may reflect differences in accounting practices, not differ
ences in the ways that the utilities function.

Eight utilities reported costs of billing (Table 10). Bill
ing costs as a percentage of total expenditures (excluding
capital expenditures) range from 2% (Roseville) to 19% (Cin
cinnati). These percentages differ from the cost of billing
as a percentage o~ total revenues (see Table 6) because ex
penditures and revenues typically are not equal.

Six utilities reported expenditures for water quality manage
ment programs ranging from 3% (Auburn, Roseville) to 20%
(Austin, Vancouver/Clark County). Because water quality man
agement activities (e.g., stream monitoring) can be separated
more easily than activities such as design and engineering
(which sometimes are included with capital expenditures),
these estimates might be more comparable. Twenty percent
seems likely to be a maximum that any utility spends on water
quality programs.

For every utility for which data are available, operating
revenues are greater than operating expenses. The excess of
revenues over operating expenses typically is used for
capital improvements, which in many cases are significant.
Data on total expenditures for capital improvements are
available for 14 utilities, although no data are available
concerning the number or type of capital projects undertaken.
Costs range from $106,000 (Auburn) to $10,000,000 (Austin).
Because capital costs can vary dramatically from
year-to-year, these figures should be regarded only as in
dicative of the magnitudes of utility capital improvement
programs.

Table 12 includes additional information on capital outlays
and debt. Eight of the utilities (42%) report borrowing to
finance capital improvements. Total utility debt ranges from
$58,883 (Boulder) to $4,935,000 (Tacoma). The utilities use
a variety of sources of funds or debt instruments to finance

l The City of Austin, not the Austin stormwater utility per se, has
issued $10,000,000 of general obligation bonds to finance drainage
improvements and stormwater controls for each of the past five years.
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Table 12. Capital Outlays and Utility Debt.

Sources of Funds for Capital Outlay
(I/umbers reported are for the utility's most recent fiscal,year.

Source of Present
Year Funds Funds or Total Previous

Last Debt Interest Utility Year's Pay as
Utili ty Borrowed Instrument Rate Debt Borrowing Grants Surplus You go Other

Ann Arbor

Auburn $106,340

Austin{l) $10,000,000

Billings NR SID Bonds 10% $455,000

Boulder $58,883 $395,000

Cincil:mati $1,235,000

Corvallis 1986 General Obli- 9% $234,000
gation Bonds

Everett
I\)

10 Ft. Collins $298,354 $690,614

Kent NR Revenue NR
Bonds

Louisville $892,000

Medford $500,000

Portland(2) 1985 Revenue 8.7% $2,000,000
Bonds

Renton

Roseville $216,500

Seattle 1987 Trust 1% $1,500,000 $1,819,900
Fund

Tacoma 1919 Revenue 6.1% $4,935,000 $224,434
Bonds

Vancouver 1985 General $117,469
Fund

Wooster 1980 Special 6.9% $111,066
Assessment

(I) The City of Austin, not the utility per se, issues GO bonds.
(2) The outstanding present debt ($2 million) is the approximate share of the total

debt of the utility which also is responsible for sanitary sewers.



improvements. Three utilities used revenue bonds, and one
each ~sed the following sources: general obligation bonds,
system improvement/development bonds, special assessments,
the general fund, and a trust fund. Interest rates paid
range from 1% on money borrowed from a special trust fund in
Seattle to 10% for SIn bonds in Billings.

"The most common method of financing capital improvements ap
pears to be pay-as-you-go. Nine of the utilities report fi
nancing capital improvements in this way. Three of these
utilities, however, also report some debt, which shows that
they have borrowed in the past. One utility reported previ
ous year's surplus as the only source of revenues for capital
improvements.

Qt~li~In~pectionand Maintenance Practices

Utilities were asked a number of questions concerning inspec
tion and maintenance of stormwater management facilities.
The data collected includes responsibility for maintenance,
frequency of inspection of private facilities, methods of
projecting maintenance costs, and contracting practices for
various maintenance activities.

The American Public Works Association (APWA (1981) has con
cluded that "there appears to be a preference for and a trend
towards public ownership" of facilities and that "unless ba
sins are maintained by public agencies, long term adequate
maintenance cannot "be assured." Though the data for
utilities are limited and there is no information on trends
among the utilities, the data are not necessarily consistent
with these conclusions. In 13 of the 19 utilities, responsi
bility for maintenance of new stormwater management fa
cilities is shared among the private and public sectors
(Table 13). Four utilities (Billings, Cincinnati, Corvallis,
Kent) reported that public agencies are responsible for main
taining new facilities, while two (Ann Arbor, Renton) re
portid that new facilities are maintained in the private sec
tor.

For nine utilities, the criterion for determining whether new
facilities will be maintained in the public sector or private
sector is simple and straightforward: facilities on public
property are maintained by public entities; facilities on
private property are maintained by private entities. For
three utilities (~ustin, Everett, Seattle), responsibility
for maintenance is determined by the land use served by the
facility: facilities that serve residential properties are

tIt is not clear whether the utility in Cincinnati maintains all new
facilities; it was report~d that the utility maintains them, but that
the criterion for maintenance is only facilities on pUblic property.
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Table 13. Inspection and Maintenance of Stormwater Facilities.
Actual Frequency of Inspection
of Private Facilities

Utility

Ann Arbor

New Facilities
Criteria for

Public Private Public/Private
Main. Main. Maintenance (1)

Y

Regulations
Specify

Inspection
Frequency

(private fac.)

N

Once/
Year

Once/
Year if

Time
Only if

Complaints

Not
Inspected
by UtiH ty

(a)....

Auburn

Austin

Billings

Boulder

Cincinnati

Corvallis

Everett

Ft. Collins

Kent

Louisville

Medford

Portland

Renton

Roseville

Seattle

Tacoma

Vancouver

Wooster

Total

y

y

y

y

y

y

y

y

y

y

y

y

y

Y

y

y

y

Y

y

Y

Y

Y

y

y

Y

Y

y

Y

y

Y

Y

A

a.C.D

A

A

a

A

A

A

a

A

A

A

N

Y (yearly)

N

N

N

N

N

N

N

N

N

N

Y (yearly)

N

N

N

o

1

1

1

1

4

1

1

1

1

9

1

1

(1) The key for the entries is:
A = facilities on public property maintained by utility;

facilities on private property maintained by private entity
a = SFR maintained by utility; comm./ind. maintained by private entity
C = utility maintains water quality structures
o = utility removes sediments from drainage areas



maintained by the utility; facilities that serve commercial,
industrial, or other nonresidential facilities are maintained
privately. The Austin utility has an additional criterion
for establishing maintenance responsibility: the utility
maintains any facility constructed primarily for purposes of
water quality management. The Austin utility also is re
sponsible for removal of sediments from drainage areas.

Although 15 of the utilities report having responsibility for
regulation and enforcement (Table 2), only two (Austin and
Seattle) report that local regulations specify how frequently
private facilities shall be inspected (Table 13). These
utilities both are required to make annual inspections.
Both, however, make these inspections only if time is avail
able. In addition to the Austin and Seattle utilities,
utilities in Louisville and Tacoma also inspect facilities
annually if time is available. Nine utilities, almost half
of the sample, report that private facilities are inspected
only in response to complaints. Two of these (Everett,
Vancouver), however, do not have responsibility for regula
tion and enforcement. One utility (Wooster) reported that it
does not inspect private facilities.

The methods used by utilities to estimate annual costs of
maintenance appear to be straightforward. Eleven of the
utilities project maintenance costs simply from historical
records (Table 14). Only four (Austin, Cincinnati, Ft.
Collins, Seattle) project costs from unit cost estimates for
particular types of activities. One (Everett) inspects fa
cilities to estimate costs.

Grigg (1986) identifies three levels of maintenance for
stormwater facilities: routine, restoration, and rehabilita
tion. Utilities were asked to specify whether each of these
were done in-house or by contractors (Table 14). Seventeen
do routine maintenance in-house, 12 exclusively; five also
contract for assistance with routine maintenance. Sixteen
utilities do restorative maintenance in house; six exclu
sively. Ten utilities also contract for assistance with re
storative maintenance; thus, contracting is more common than
for routine maintenance. One utility (Ann Arbor) contracts
for all restorative maintenance. Contacting is more common
for rehabilitative maintenance than for any other type.
Thirteen utilities both contract for and do rehabilitative
projects in house. Two do all rehabilitation in house (Au
burn, Portland). Auburn and Portland are the only utilities
that do all work, including rehabilitation in house.

The basic criteria for contracting are the scope and complex
ity of the needed work, whether staff has the necessary ex
pertise, whether the utility has the necessary equipment, and
the cost of the work. In Tacoma, the utility is required to

32



e e e
Table 14. Maintenance Costs and Contracting Practices ( 1 ) .

Basis for Projecting Maintenance Costs Maintenance Activities and Contracting

As percent Routine Restoration Rehabi 1 i ta tion
Historical Unit Cost of Capital

UtilHy Records Estimates Investment Other In House Contract In House Contract In House Contract

Ann Arbor 1 1 1

Auburn 1 1 1

Austin 1 1 1 1 1

B1111ngs 1 1 1 1

Boulder 1 1 1 1 1 1 1

Cincinnati 1 1 1 1 1 1

Corvallis 1 1 1 1 1
1

(,,)
Everett (inspections)

(,,)
Ft. Col11ns 1 1 1 1 1 1 1 1

Kent 1 1 1 1 1 1

Louisville 1

Medford 1 1 1 1 1 1 1

Portland 1 1 1 1

Renton 1 1 1 1 1 1

Roseville 1 1 1 1 1

Seattle 1 1 1 1 1 1 1

Tacoma 1 1 1 1 1 1

Vancouver 1 1 1 1 1 1

Wooster 1 1 1 1 1

Total 11 4 0 1 17 5 16 11 15 15

( 11 A "1" indicates an affirmative response.



contract for all work valued over $10,000.

Table 15 includes information on public relations programs
conducted by communities prior to the formation of utilities.
Sixteen of the utilities report undertaking public relations
programs. The most common component of a program was public
meetings; these were held in 14 communities. Eleven
utilities each prepared slide shows and mailed informational
brochures to city residents. Initiatives to establish
utilities were supported by existing citizen's groups in
seven communities, six communities created formal citizen's
advisory boards, and six retained consultants to assist with
the public relations efforts. Communities also reported pur
chasing advertisements in newspapers and on radio and televi
sion.

Respondents were asked to rank their promotional campaigns on
a scale ranging from not helpful at all to critical to suc
cessful implementation. Three respondents did not respond to
this question; it is not known whether public information
programs were undertaken in these communities. None said the
programs were not helpful, although the representative from
the Everett utility reported that mailing sample bills to
residents was a "disaster." Two ranked their informational
programs as somewhat helpful. Five utilities reported their
programs as helpful, five as very helpful, and four as
critical to successful implementation of the utility.

Experts in survey research argue that asking people to rank
the effectiveness of an aspect of their own work does not
provide really useful information because there is such a
great potential for bias in responses. These data, there
fore, are useful mostly in a relative sense. They indicate
that there is some variance in the way people view the ef
fectiveness of their work. While some respondents ranked
public relations programs as critical, and many respondents
stressed their importance, perhaps as many as three did not
even undertake programs, and programs were only somewhat
helpful in two others. The only conclusions that are pos
sible are that public information programs are usually under
taken, generally helpful, but not essential in all cases.

~easons ~or and Opposition to U~lJitles

Information on reasons for formation of the utilities and
whether people opposed the utilities is presented in Table
16. The data indicate that most utilities were formed to
fund operations and maintenance and flood control programs
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Table 15. Public Relations and Implementation (1).

e e

Aspects of Public Relations Programs

Utility

Ann Arbor

PR Program Hired
Program Effective(2) Consultant

Public
Meetings

Sample
Slide Mailed Bills to
Show Brochures Residents

Help from
Citizen's

Groups

Created
Citizens
Advisory

Board Other

Co)
(JI

Auburn

Austin

Billings

Boulder

Cincinnati

Corvallis

Everett

Ft. Collins

Kent

Louisville

Medford

Portland

Renton

Roseville

Seattle

Tacoma

Vancouver

Hooster

Total

1

1

1

1

1

1

1

1

1

1

H

1

1

1

1

1

1

16

o

B

E

E

C

E

C

o

o

o

B

o

E

c

c

C

1

1

1

1

1

1

6

1

1

1

1

1

1

1

1

1

1

1

1

1

1

14

1

1

1

1

1

1

1

1

1

1

1

11

1

1

1

1

1

1

1

1

1

1

1

11

1

1

1

1

1

5

1

1

1

1

1

1

1

7

1

1

1

1

1

1

6

1
(newspaper ads)

1
(newspaper ads)

1
(newspaper
articles)

1
(news., radio. TV)

"
(1) A "1" indicates an affirmative response (i.e .• the utility performed the particular activity).
(2) Lette~s indicate the following responses:

(The numbers in parentheses refer to the number of utilities with the particular response.
A = Not helpful at all (0)
B = Somewhat helpful (2)
C = Helpful (5)
o = Very Helpful (5)
E = Critical to successful implementation (4)



Table 16. Reasons Formed. Opposition to, and Success of Utilities (1).

Reasons Utility Formed

Utili ty

Ann Arbor

Fund Flood Fund Water
Control Quality
Programs Programs

Special
Fund Circumstance Utility
O&M Other(2) for Utility Opposed

1

Legal
Challenge
to Utility

Effectiveness
of Utili ty

(1) A "1" indicates an affirmative response.
(2) Other reasons cited include (a) utility fees are more fair than taxes (Roseville), and

(b) to separate storm sewer costs from sanitary sewer costs (Portland).

(,,)

m

Auburn

Austin

Billings

Boulder

Cincinnati

Corvallis

Everett

Ft. Collins

Kent

Louisville

Medford

Portland

Renton

Roseville

Seattle

Tacoma

Vancouver

Wooster

Total

e

1

1

1

1

1

1

1

1

1

1

1

1

1

1

14

1

1

1

1

1

1

1

1

8

1

1

1

1

1

1

1

1

1

1

1

1

1

1

15

1

1

2

severe
flood

front-range
flooding

two 100 yr.
storms in
four months

effect of
flood

rapid dev.
& flooding;
water qual.

water
quality
severe

flood

e

1

1

1

1

1

1

1

1

8

1

1

1

1

1

5

successful

somewhat successful

very successful

successful

very successful

successful

successful

very successful

very successful

successful

successful

very successful

successful

very successful

somewhat successful

very successful

e



and that funding of water quality programs has not been as
important. Fifteen of the utilities identified funding of
Q&M as a reason for formation; 14 identified funding for
flood control programs. Eight cited the need for funding for
water quality programs as a reason for formation. Two of
these (Kent, Wooster) cited funding of flood control programs
exclusively, two (Ann Arbor, Corvallis) cited Q&M exclu
sively, and only one (Vancouver) cited water quality exclu
sively. The respondent from Roseville reported that one rea
son for implementation was that utility charges were more
fair than property taxes. The respondent from Portland said
that a reason for formation was to separate storm sewer costs
from sanitary sewer costs.

Six respondents cited severe flooding as special circum
stances that led to formation of the utility. Two cited con
cern over poor water quality.

Eight respondents said that there was organized opposition to
the utility from citizen's or taxpayers organizations. Legal
actions have resulted in at least five communities. Four
suits were brought by groups opposing the formation of a
utility; one suit was initiated by the City of Wooster
against a the owner of a large mall who refused to pay. The
Wooster case still is in court. In Billings, owners of va
cant properties challenged the imposition of charges on unde
veloped land and won refunds and exemptions until properties
have been improved. In Vancouver/Clark County, the utility
was challenged on the basis of whether it provided direct
benefits to property owners; the utility was upheld in the
Washington Supreme Court. In Tacoma, the Washington Depart
ment of Transportation (HOOT) sued to prevent charges from
being levied on freeways. Although WDOT won the case, the
state legislature sUbsequently changed the law to allow
charges. The utility in Louisville/Jefferson County also has
been challenged, but no decision has been reached.

Representatives of utilities also were asked to rank their
effectiveness on a scale with the choices: not successful,
somewhat successful, successful, very successful. Again, the
data are of limited usefulness for the reasons noted above
(i.e., potential for bias). The responses do not show much
variability: seven respondents each ranked their utilities
successful and very successful; only two ranked the utility
as somewhat successful. None considered the utilities not
successful.
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UPDATE TO A SURVEY OF STORMWATER UTILITIES

August 1990

Background

The Maryland Department of Environment (MDE), Sediment and Storm,water Administration
(SSA) surveyed 25 stormwater utilities in September 1987 for detailed information about their
operations that could be used to advise local governments in Maryland interested in establishing
utilities to finance stormwater programs. State officials conducted the survey because of concern that
inadequate financing of stormwater programs, including maintenance of stormwater facilities, is a
major obstacle to achievement of stormwater management objectives. The results of the 1987 survey
are included in the attached paper, A Survey of Stormwater Utilities.

1990 Survey Update

The SSA surveyed the same utilities by telephone in June, 1990 to update information related
to utility charges. SSA staff collected data about current charges to single family homeowners, total
utility revenues from charges, total utility revenues, and number of accounts.. These data are
presented in Table 1.

Typical monthly charges for single family residences (SFR) currently range from a Iowa
$1.07 per month in Roseville, Minnesota to a high of $7.45 per month in Bellevue, Washington.
These monthly charges are equivalent to annual charges, respectively, of $12.84 and $89.40 per
homeowner per year. The median typical SFR charge currently is $2.15 per month ($25.80 annually).
Twelve of the 21 utilities for which data are available (57%) charge more than $2.00 per month ($24
annually).

Total annual utility revenues from charges range from $75,000 to almost $10.5 million.
Excluding Montpelier (which collects $75,000 annually in charges), the lowest sum of charges
collected is $482,500 in Vancouver, Washington. Fourteen of 20 utilities reported revenues from user
charges exceeding $1,000,000 annually. The percentage of total user charges paid by single family
residences ranged from a low of 15% in Auburn to a high of 78% in Montpelier.

Utilities rely on revenues for user charges almost exclusively. Revenues from user charges
account for 100% of total revenues in J 3 utilities. Among all utilities, the lowest percentage of total
revenues from user charges is 82%.

Comparisons with 1987 Survey

The 1990 data (Table 1) can be compared with 1987 data (see page 22 in the .attached report)
to determine trends and changes in utility charges and revenues during the past three years. Seven
utilities increased charges to single family homeowners during the past three years (Ann Arbor,
Bellevue, Boulder, Portland"Seattle, Tacoma, Vancouver). The magnitude of the increases ranged
from a low of 6% (from $2.49 to $2.64 in Seattle) to a high of 141% (from $1.67 to $4.03 in Boulder).
The 1990 data, coupled with historic data collected in 1987 (see page 22), indicate that utilities are
able to increase charges over time.
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Table 1 UTILITY CHARGES AND REVENUES (1)

NUMBER TYPICAL UTILITY SFR TOTAL CHARGES

OF MONTHLY REVENUES CHARGES UTILITY AS X OF

ACCOUNTS SFR (2) FROM AS X OF REVENUES TOTAL

CHARGE CHARGES CHARGES UTILITY
REVENUES

UTILITY

Ann Arbor 21,175 $1.52 $932,244 NA $932,2.4.4__ ,. .100% .

Auburn 7,000 $2.00 $820,000 15% $820,00.0 100%

Austin 203,000 $1.30 $4,300,000 63% $4,300,000 100%

Bellevue 24,000 $7.45 $4,100,000 46% $4,100,000 100%

Billi!"gs 26,000 $1.74 $1,302,815 NA $1,302,815 100%

Boulder 25,000 $4.03 $1,536,000 NA $1,536,000 100%

Cincinnati 100,000 $1.28 $4,300,000 NA $4,480,000 95%

Corvall is 11,000 $2.15 $560,000 50% . $560,000 . 100%

Everett 60,000 $1.83 $1,925,000 NA $1,925,000. 100%

Ft. collins 25,000 $1.80 $4,600,000 NA $4,750,000 96%

Kent 6,000 $2.50 $2,500,000 NA $2,500,000 100%

Louisvi lle 184,571 $1.75 $8,200,000 NA $8,337,000 93%

Medford 15,600 $2.95 $1,200,000 NA $1,460,000 82%

Montpelier 1,700 $3.00 $75,000 78% $75,000 100%

Portland 157,370 $3.45 $10,471,000 37"1. $10,471,000 100%

Renton 10,282 $2.50 $1,200,000 21% $1,200,000 100%

Roseville 10,000 $1.07 $532,342 NA $594,257 89%

Seattle 178,000 $2.64 $8,500,000 50X $8,700,000 97%

Tacoma 62,450 $2.30 $2,231,400 NA $2,400,000 92%

Vancouver 21,000 $1.40 $482,500 NA $482,500 100%

\Jooster NA $2.90 NA NA NA NA

(1) Results of SSA telephone survey conducted in June, 1990.
(2) SFR=Single Family Residential



Seven utilities held charges to single family homeowners constant (Austin, Corvallis, Everett,
Louisville, Medford, Renton, and Wooste·r). Two utilities (Ft. Collins, Cincinnati) apparently
decreased typical charges slightly.

The median charge for SFR properties in 1990 ($2.15 per month; $25.80 annually) increased
from $1.88 per month ($22.56 annually) in 1987. In 1987, seven of 17 utilities charged homeowners
$2.00 or more per month, and only one utility reported charges more than $3.00 per month.

1
By

1990, 12 of 21 utilities reported charges to single family residences in excess of $2.00
per month; four utilities reported charges exceeding $3.00 per month. One experienced stormwater
manager suggested in 1986 that there may be a "psychological ceiling" on fees greater than $3.00 per
month.2 While one could infer from the 1990 data that fees greater than $3.00 per month will be
accepted, most fees remain below this level.

lIn 1987, the only utility known to be charging single family residences $3.00 or moreper month
was the Bellevue utility. The charge for SFR properties reported in the 1987 survey for Ann Arbor
($3.63; see page 22) actually was a quarterly charge, not a monthly charge.

2Cyre, Hector J. September 23, 1986. "Developing and Implementing a St.ormwater Management
Utility." International Public Works Congress and Equipment Show, New Orleans, LA.
Also see discussion in Lindsey, Greg. August, 1988. Financing Stormwater Management: The Utilitv
Approach. Maryland Department of the Environment, Sediment and Stormwater Administration,
Baltimore, Maryland 21224, p. 38.
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