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EXECUTI VE SUMVARY

A LMPACTS

Today, Federal and state agencies charged with establishing new
standards of safety, health and environnental protection are redefining
what constitutes adequate qualities of comunity services. New
environnental regulations will require that stricter standards be net by
suppliers of drinking water, sewage treatment, and other environnental
services. Mst environmental services are now operated and nanaged by
| ocal governnent authorities (e.g., cities, towns, counties). As a
result, local governments will be responsible for neeting the stricter
st andar ds. The magnitude and timng of the additional investnments in
environnental protection have raised questions about the ability of
muni cipalities to achieve these new |evels of performance

This study exami ned the inpacts of 22 environmental regulations that
municipalities will have to comply with in the near future. The study
cal cul ated the increases in user charges per household, and the ability
of municipalities to raise needed capital by issuing revenue and genera
obligation bonds -- the two principal means of obtaining capital. The
eval uation of the results nust take into account two qualifications.
First, some of the cost information is prelimnary, because nmany
regul ati ons are under devel opment. The regul atory options and the ways
to alleviate the inmpacts of the regulations are under discussion within
EPA. The discussions could lead to results different from those found
in this study. Second, sone of the regulations will go into effect in
four or five years and the nunicipalities appear to have sufficient |ead
time to adjust their financial conditions and plan future debt issues.
The severity of inpact will depend on their wllingness, foresight, and
ability to make needed adjustments.



The results of the analysis, based on an exam nation of the
financial conditions of 270 nunicipalities, suggest the follow ng:

1. USER CHARGE | MPACTS

Small comunities with popul ations of fewer than 2,500
wi || experience the |argest user charge increases. About 20%
of these communities will experience cost increases of nore
than 100% (Table 1). The user charges of 35%of the cities in
this category will increase by 50 to 100 percent. O the
cities in the other four categories no city will experience
rate increases of nore than 100% and up to 20% of the cities
w || experience user charge increases of between 50 and
100%  Thus, the small comunities will experience the |argest
rate shock resulting from the regul ations.

The environnental expenditures of small communities wll
increase from about 1.3% to nore than 2. 0% of the average
gross househol d incone (Figure 1). This translates into
increased outlays of $170 per household per vyear for
communities with popul ations of fewer than 2,500 (Table 2).
Residents in the largest city size category will have to
increase their outlays by a little less than O 5% of the
househol d incone, but the dollar increase will be about the
same ($160). The corresponding increases for other city size
categories are much | ess —between $70 and $90.

Depending on the city size category, drinking water and
wast ewat er regul ations could contribute significantly to the
curmul ati ve househol d burden. Water and wastewater user
charges in comunities with populations of fewer than 2,500
will increase by about $40 - $45 respectively, or, in other
words, these two groups of regulations will contribute about
50% of the increase in user charges for the smallest
communities. Drinking water regulations will increase user



TABLE 1

POTENTI AL CUMULATI VE | MPACT COF ENVI RONVENTAL REGULATI ONS -
PERCENT | NCREASE | N HOUSEHOL.D USER CHARGES

Percent of Minicipalities in the Category
Muni ci pality Nunber

Size of Increase as percent of current charges

Cat egory Mini ci palities 0- 50% 50 - 100% > 100%

0 - 2,500 26, 315 45% 35% 20%
2,500 - 10,000 6, 279 90 10 0
10,000 - 50, 000 2,694 80 20 0
50, 000 - 250, 000 463 100 0 0
Over 250, 000 59 80 20 0
Percent of Minicipalities 56 29 15
Percent of Popul ation 83 15 2

* This means that 45% of the municipalities in the O - 2,500 category
will experience an increase in user charges in the range of O - 50%
above the current charges.
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TABLE 2

POTENTI AL | NCREASE | N ANNUAL USER CHARGE DUE TO ENVI RONMENTAL REGULATI ONS
(Dol lars Per Househol d)

o Types of Regul ations
Muni ci pal ity Nunber
Size ~oof Dri nking Soli d
Cat egory Mini ci pal i ties Wast ewat er Wt er Wast e M scel | aneous Cunul ative
0 - 2,500 26, 315 $ 45 $ 40 $ 26 $ 59 $ 170
2,500 - 10,000 6, 279 20 15 23 32 90
10,000 - 50, 000 2,694 20 5 32 23 80
50, 000 - 250, 000 463 20 10 28 12 70
Over 250, 000 59 60 15 51 34 160

* User charge increases have been calculated using weighted average costs of new regul ations.
The costs that a municipality may incur will depend on the regulations it has to conply with.



charges of other comunities by only $5 to $15 per
househol d. The wastewater regulations, on the other hand
will increase the user charges by about $60 in cities wth
popul ations larger than 250,000 and by about $20 in
cities in the 2,500 to 250, OO0 popul ati on categori es.

2. ABILITY OF WATER AND SEWER SYSTEMS
TO ISSUE REVENUE BONDS

Water and sewer systens raise the capital needed to conply
wi th environmental regulations by pledging future revenues as
security for the | oans. Sone of the water and sewer systens
may not be able to issue revenue bonds or obtain bank | oans
because the post-regulatory user charges will be very high
when conpared to the incone of their custoners. Three
thresholds -- 1.0% 1.25% and 2.0% -- of the gross househol d
i ncome have been used as criteria for determning the ability
of each utility systemto issue revenue bonds in the |ong
run. Because households in approximtely 95% of
muni ci palities pay |ess than 1.25% of the gross household
inconme, the inpacts are discussed using the |ower two
t hreshol ds.

On a nation-w de basis between 9% and 21% of the systens
may find it difficult to issue revenue bonds in the |ong
run.  About 26% of the water and sewer systens in the fewer-
t han- 2, 500- person category, and between 4% and 11% of the
systens in the other four categories may have difficulty
i ssuing revenue bonds in the long term if the threshold of
1.O%is used as the evaluation criterion (Table 3). On the
other hand, if a threshold of 1.25%is used as the criterion,
approxi mtely 12% of the systens in the fewer-than-2, 500-
person category and up to 3% in the other categories may not
be able to issue revenue bonds in the long run. Hence, water
and sewage systems in communities with popul ations of fewer

Vi



TABLE 3

POTENTI AL | MPACT OF EPA REGULATIONS ON THE ABILITY OF WATER AND SEWER
SYSTEMS TO | SSUE REVENUE BONDS/ OBTAIN BANK LOANS | N THE LONG TERM

Percent of Systems \Wich May Fail to
o I ssue Revenue Bonds In the Long Term *
Muni ci pality
Size Nunber  of User Charge / Househol d I ncone
Cat egory Minicipalities >1. 0% >1. 25% >2. 0%
0- 2,500 26, 315 26% (5 ***) 12% (2) 2% (0)
2,500 - 10,000 6, 279 8 (2) 2 (1) 0 (0)
10,000 - 50, 000 2,694 7 (3) 2 (1) 0 (0)
50,000 - 250, 000 463 4 (4) 0 (0) 0 (0)
Over 250, 000 59 11 (4) 3 (0) 0 (0)
Percent of Systens 21 (4) 9 (2 1(0)
Percent of Popul ation 9 (4) 3 (1) 1(0)

A water systemor a sewer systemfails to issue revenue bonds in the
long termwhen each individual systemfails the user charge threshold
of 1.0% 1.25%or 2.0%

** Small communities generally do not issue revenue bonds; instead, they
get bank loans that are backed by user charges. The criteria used in
the above tests are applicable to small comunities.

*** Percent of systenms exceeding thresholds prior to conplying with new
regul ations (Numbers within parentheses are baseline failures).

vii



than 2,500 and greater than 250,000 will be nost affected by
the new regul ations. Those systens that cannot issue revenue
bonds may have to ask communities supporting themto raise
capital by neans of general obligation bonds

3. ABILITY OF CITIES TO | SSUE GENERAL OBLI GATI ON BONDS

Cities also obtain long-termcapital by pledging their
full faith and taxing powers. The ability of a city to issue
general obligation bonds (or obtain bank | oans that have the
backing of the taxing powers)is evaluated in this study by
examning the ratios of debt service (after regulations take
effect) to municipal revenues, and debt service to narket
val ue of taxable property. If both ratios exceed their
respective thresholds, the city is considered unable to issue
general obligation bonds.

Cities with populations of nmore than 50,000 do not fai
the test (Table 4). This neans that large cities will have no
econom ¢ difficulty in issuing general obligation debt. Even
if their water and sewer systens are unable to issue revenue
bonds, these cities have sufficient incone and a tax base that
wi |l enable themto obtain the required capital. The picture
is less favorable for small cities. Between 20 and 30 percent
of cities with populations under 2,500 fail this test and
therefore may not be able to obtain noney fromthe capita
mar ket s. The inability of water or sewer systens to issue
revenue bonds in the long termdoes not affect the capacity of
supporting comunities to issue general obligation bonds or to
obtain bank |oans by pledging their full faith and credit.
Difficulties arise mainly because of the inability of
financially weak nunicipalities to finance the requirements of
the solid waste and m scel | aneous regul ati ons

viii



TABLE 4

POTENTI AL | MPACT COF EPA REGULATIONS ON THE ABILITY OF MIN Cl PALITI ES
TO | SSUE GENERAL OBLI GATI ON BONDS/ OBTAI N BANK L OANS*

Percent OF Municipalities Wich May Fail To Issue
o G O Bonds/btain Bank Loans In Each Category **
Muni cipal ity Number
Size of
Cat egory Muni ci pal i ties Test | *** Test |1
0 - 2,500 26, 315 21% (8 ****) 30% (12)
2,500 - 10,000 6,279 4 (3) 9 (9)
10,000 - 50, 000 2,694 2 (0) 6 (6)
50,000 - 250,000 463 0 (0) 0 (0)
Over 250,000 59 0 (0) 0 (0)
Percent of Municipalities 16 (7) 24 (11)
Percent of Popul ation 3 (2) 6 (5)

* Small comunities general ly do not issue general obligation bonds; instead they
get bank |oans that are backed by the full faith and taxi n(}; powers of the
municipalities. The criteria used to deternine GQ bond failure are applicable
to small and large communities.

** A user charge/inconme threshold of 1.0%and results of the long termrevenue bond
test were used to conduct this analysis. Results obtained with 1.25% and 2.0%
thresholds were virtually identical to those shown here.

*** Test 1:(a) Annual Debt Service 3, 0.2 and  (b) Annual Debt Service 3 0.008

Muni ci pal Revenues Market Value of
Taxabl e Property

Test I1:(a) Annual Debt Service  0.15 nd  (b) Annual Debt Service 3 0.006
Muni ci pal Revenues Market Value of
Taxable Property

¥x** Nunbers within parentheses are baseline failures.



B. POLI CY CONSI DERATI ONS

The EPA could undertake the follow ng actions to support
comunities' efforts to conply with environmental regulations:

® Public education prograns may be expanded to nake
people aware of the benefits of investing in
environnental protection, and to increase their
willingness to pay for the higher quality of

envi ronnental services.

® Community outreach prograns could be expanded to
help small cities understand the requirenments of
nunmerous new |l aws, and help develop plans for
obtaining needed capital in order to reduce
financial inpacts.

® Technical assistance prograns could be provided
either in the form of guidance -- such as sharing
scientific, technical, or management information --
or technical services -- such as supplying
| aboratory or engineering services

@ Direct financial assistance in the form of either
grants or loans for comunities that cannot afford
the services in the long run may be provided by

state governments.

® Additional research should be conducted to identify
the characteristics of small communities that have
difficulty in financing and affording new

envi ronnental controls.



If certain environmental regulations do not seem
reasonabl e fromcost or environmental risk points-
of -vi ew, exenptions fromstrict conpliance deadlines
and technical requirements may be given, to the

extent pernmitted by |aw
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1. | NTRODUCTI ON

A PURPCSE OF THE STUDY

Today, Federal and state agencies charged with establishing new
standards of safety, health, and environnmental protection are redefining
what constitutes adequate qualities of conmunity services. New
environnental regulations wll require that additional neasures to
protect public health and the environment be taken by suppliers of
drinking water, sewage treatment, and other environnmental services.
Most environnmental services are now operated and managed by | ocal

government authorities (e. g., cities, tows, counties). As a result,
| ocal governnments wll be responsible for neeting the stricter
st andar ds. The magnitude and timng of the additional environnental

i nvest nents have raised questions about the ability of nunicipalities to
achieve these new |evels of perfornance

This Minicipal Sector Study report has been prepared in response to
the EPA Administrator's request for an assessnent of the conbined
impacts of recent and forthcom ng environmental regulations on
muni ci palities. The Administrator’s request arose fromthe concern that
the EPA's regulatory review process focuses on only one regulation at a
time. Wien examned individually, the inpact of each individual
regul ation may be negligible, but the cunulative inmpact of multiple
regul ations nmay inmpose an excessive financial burden on
muni ci palities. I ndeed, during the last few years the nunber of
environnental regulations that apply to nunicipalities has increased
rapidly.

This study reviwed 39 major regulations that municipalities my
have to conply with in the near future (Figure I-1). Esti mates of
capital, operating and adm nistrative costs were available for only 22
of these regul ations. The cost information for the remaining 16
regul ati ons was not avail able either because it is too early to decide



FIGURE |-1.

LI ST OF REGULATI ONS CONSI DERED IN THE MUNI CI PAL SECTOR STUDY

REGULATI ONS WTH COST DATA

Drinking Vater

1 Inorganic Compounds (IQCs)

2. Synthetic Organic Conpounds (SOCs)

3. Volatile Oganic Conpounds (VCCS)

4. Fluorides

5 Lead and Copper Corrosion Control

6. Lead and Copper ML

7. Coliform Nonitoring

8. Surface Wter Treatment Rule: Filtered
9. Surface Water Treatment Rule: Unfiltered
10.  Radi onucl i des

11, Disinfection

\iast ewat er  Treat ment

1. Secondary Treatment of Minicipal Wastewater
2. Pretreatnment Requirements

3, Sewage Sludge Disposal -- Technical

Regul ations for Use and Disposal

Solid Waste Disposal

1. Mnicipal Landfill Subtitle D Criteria
2. Minicipal Wste Combusters-Air Standards
3, Minicipal Waste Combusters-Ash Standards

M scel | aneous Regul ations

1. Underground Storage Tanks -
Underground Storage Tanks -
Stormwat er Managenent
Asbestos in Schools Rule
SARA Title Ill Requirenents

St andar ds
St andar ds

Techni cal
Fi nanci al

REGULATI ON STATUS

In Devel oprent
In Devel oprent
Promul gat ed
Promul gat ed
Proposed
Proposed
Proposed
Proposed
Proposed

I'n Devel oprent
In Devel oprent

Promul gat ed
Promul gat ed
I'n Devel oprent

Proposed
I'n Devel opnent
I'n Devel opnent

I'n Devel opnent
Pronul gat ed
I'n Devel opnent
Promul gat ed
Promul gat ed




FIGURE |-1.

LIST OF REGULATIONS CONSIDERED IN THE MUNICIPAL SECTOR STUDY

(contd.)

REGULATI ONS NOT INCLUDED | N THE COST ANALYSI S

A Drinking \ater
1. Well-head Protection Plan
2. Pesticides in Goundwater
3. Disinfection By-products

B. Wastewater Treatnent
1. National Estuary Program
2. \etlands Protection Program - 404(c) permits
3, Nonpoint Source Regulations Quidance/ Myt Plans
4. Section 304(1) - Toxics in Vater Bodies

C. Solid Waste Disposal
1. National Contingency Plan - Superfund Program
2. Lowlevel Radiation \aste Standards
3. Toxicity Characteristics of Solid and
Hazardous st es

D. Mscellaneous Regulations

1. Heavy Duty Diesel Vehicles

2. (Gasoline Mrketing

3. Diesel Fuel Standards

4, Revisions to National Ambient Air Quality
Standards (Qzone, Carbon Monoxi de,
Particulate Matter, Ntrogen xides,
Sul fur Oxi des)

5  Asbestos in Public Buildings

In Devel opnent
I'n Devel opnent
In Devel opnment

In Devel opnent
Promul gat ed

I'n Devel opnent
I'n Devel opnent

I'n Devel opnent
In Devel opnent
In Devel opment

Promul gat ed

In Devel opnent
I'n Devel opnent
In Devel opment

My be Required




which regul atory options will be selected, or because the regulations
affect municipalities indirectly and the extent of the inpact is too
uncertain to be included in the analysis at this tine.

B. LOCAL GOVERNVENT EXPENDI TURES AND COSTS TO HOUSEHOLDS

Local governments* currently allocate a sizeable portion of their
budgets to environnental services. As shown in Figure 1-2, snaller
cities tend to direct a greater portion of their budgets to
environnental services than do larger cities. These services, for the
purpose of this figure, include drinking water, wastewater treatnent,
and solid waste disposal. The costs of neeting sone of the other
environmental requirements may fall under transportation, education,
fire protection, and admnistration. The proportions given in the
figure may therefore be underestinated.

Consumers in the smallest and largest communities tend to pay higher
costs for environmental services than do consunmers in md-sized
cities. Figure 1-3 shows how the average cost per household and the
percentage of gross household incone spent on environnental services
varies across a sanple of municipalities. Drinking water and wastewater
treatnment costs, neasured as a percentage of household income, tend to
be higher in small comunities. Even though residents of snal
communities tend to pay | ower actual costs, their relatively |low incomes
require that they allocate a larger portion of their income to
environnmental expenditures than do residents of larger comrunities. The
solid waste costs tend to be lower for smaller commnities, probably
because of the reduced |evel of service needed in these comunities.

The average expenditures fail to reveal the variability of the costs
on a per-household basis. Figure I-4 shows how costs for drinking water
services vary for sanpled municipalities. Wiile 40% of the comunities
under 2,500 persons currently pay between 0.25% and 0.50% of their gross

*For the purposes of this report nunicipalities nean cities, towns,
t ownshi ps, counties and other fornms of |ocal government units
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FIGURE [-2. DI STRIBUTION OF MUNI Cl PAL EXPENDI TURES FOR SERVI CES I N 1985- 86

Municipalities Under 50,000 Persons

Education (4. 6%)
Welfare (0.4%)

.Health (3.8%)
Transport (9.9%)

Energy (18.2%)

Miscellaneous (8.8%)

Police/Fire (15.5%)
Interest on Debt (4.9%)

Administration (7.0%)

Natural Resources (3.7%)
Housing (2.0%) ENVIRONMENT (21.1%)

Municipalities Between 50,000 and 250,000 Persons

.Education (10.3%)
Welfare (0.7%)

Health (3.6%)

Energy (12.4%)

Miscellaneous (10.3%

! Transport (9.5%)

Interest on Debt (5.2%)

Administration (5.8%)
Police/Fire (17.8%)
Natural Resources (4.8%)

Housing (3.8%)
ENVIRONMENT (15.8%)

Municipalities Over 250,000 Persons

Education (9.0%)
Welfare (5.1)

Energy (11.7%)

. Health (5.2%)
Miscellaneous (12.3%)

Transport (8.7%)
Interest on Debt (5.6%)

Administration (4.9%)
Natural Resources (3.9%) Police/Fire (15.1%)
Housing (4.5%)

ENVIRONMENT (14.0%)

Source 1984 - 1985 Census of Governments - City Finances
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FIGURE 1-4. VARIATION IN THE COST OF DRI NKI NG WATER SERVI CES
(percent of household incone)
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househol d i nconme for drinking water, about 10% of them pay nore than
1.0%  Geographic, denmographic, and political factors contribute to the
variation in the costs of the services. For exanple, in some areas in
the country, inorganic chemcals naturally occur in the ground water.
If the ground water in these areas is the primary source of drinking
water, the communities will have to shoul der the cost of removing the
i norgani ¢ contam nants. Communities in other parts of the country may
not have to remove the same inorganic chemicals, hence they nay provide
drinking water to their customers at |ower rates.

Information on current fees are used to establish a baseline series
of wuser charges for drinking water, wastewater, and solid waste
servi ces. The costs of the additional regulations and the subsequent
changes in user fees are used to address the inmpacts on househol ds and
characterize the potential severity of these inpacts on househol ds and
muni ci pal  finances.

C.  UNDERSTANDI NG FI NANCI NG MECHANI SMS

VWhile some of the environnental regulations will inmpose only
adm nistrative costs upon |ocal governnents, other regulations wll
require that nunicipalities install capital equipment and notify
operating practices at existing facilities. This capital equipnent nust
be financed by some neans. Some traditional forns of financing the
equi prent i ncl ude pay-as-you-go financing, special assessment bonds,
Federal grants, revenue bonds, and general obligation bonds. The
salient features of these mechani sns are discussed bel ow

Pay-as-you-go financing involves dedicating a portion of revenues to

a capital reserve account. The revenues nmay cone from taxes or user
fees. In practice, nopst cities have been unable to reserve adequate
funds for replacenent of their deteriorating capital equipment. In

addition, this pay-as-you-go nethod is nornmally not feasible for
financing l|arge expenditures.



Special assessnent bonds are neans of issuing |long-termdebt with
repaynent insured through conpul sory charges or taxes levied on specific
properties that benefit fromcapital investnent. Speci al assessnents
are sonetinmes used to fund wastewater and drinking water treatnent
extensi ons or inprovements. Speci al assessnent bonds usually have
maturities of five to ten years.

Federal grants to support public works were once a major source of

capital financing. EPA grants, for example, have contributed a
substantial proportion of the capital investnment in wastewater treatment
made during the past 15 years. Fundi ng for many progranms has been
reduced and recast as Federal and state governnent |oan prograns.
Federal budget constraints will dictate the availability of federal
funds; however, the focus of nunicipal financing prograns is expected to
shift to | oan mechani snms admini stered by state personnel.

Revenue bonds are a primary nmeans of obtaining capital for
environnental projects that are run as independent units of [ ocal
governments. They are backed by user charges paid by custonmers, and are
usual 'y issued by authorities managing the system The authorities have
the power and responsibility to recover expenses through an adequate
system of fees and user charges. Local governnents have adopted this
mechanism to fund water supply, wastewater treatnment, and, nore
recently, solid waste disposal facilities.

CGeneral obligation (G Q) bonds are used by |ocal governnents to

finance construction of mmjor general purpose facilities, including
public schools, municipal parking garages, highways, police stations,
and other public buildings. The bonds are backed by the full faith and
credit of local governments, and are repaid with revenues raised from
property, incone, and other taxes. The proportion of G Q bonds issued
has declined recently because of voter approval requirenents, the
conplexity of the issuance process (especially where nultiple
governments are involved), and a novenent toward ‘user-pay’ principles



of capital financing. Oten doubl e-barrel bonds, which are revenue
bonds with a backup G O pledge, are also used to raise capital

A focal point of the study is to examine the ability of the
municipalities and their independent units to issue revenue and genera
obl i gation bonds. These two mechanisms will be the primary nmeans of
raising capital for cities subjected to the regulations. It is unlikely
that the other three nechanisnms will be used to finance major capita

expendi tures.

D. ORGANI ZATI ON OF THE REPORT

The remai nder of the report contains four chapters. The second
chapter describes, in nore detail, the overall nethodology used in the
study to neasure econom ¢ inmpacts on households and city finances. The
third chapter discusses the anticipated regulatory inmpacts. The fourth
chapter describes the Iimtations of the study. The fifth chapter
contains reconmendations based on results from the analysis. In
addition, several appendices are attached to provide the necessary
background information about the data and the nodel used in the
anal ysi s.
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1. METHODOL.OGY OF THE STUDY

This study uses financial data fromthe 1986 financial statenents of
270 randomy sanpled nmunicipalities. These data form the baseline upon
which the costs of the regul ations were inposed. Because there was
particular interest in describing the inpacts of regulations on
communities of different sizes, the communities in the sanple were
divided into five size categories. The study cal cul ated inpacts on user
charges and financial conditions of conmunities in each category. The
sanple results were then extrapolated to the total population of
cities. If a certain percentage of cities in the sanple failed a
criterion, it was assuned that an equal percentage of cities in the
total population would also fail that criterion. The criteria used to
determine the inpacts are discussed in detail in the next chapter. The
study consisted of the following five steps

A. GENERAL METHODOLOGY

1. DEVEIOPMENT OF FINANCTAL DATABASE

The overall methodol ogy enployed in the study is shown in Figure I1-
1. As a first step in the study, two nmjor databases were set up. The
first database, henceforth referred to as the rmunicipal database,
contai ned fiscal year 1986 financial information on the operations of
270 randomy selected nunicipalities and their sewer, water, and solid

waste systens. To devel op the database, various financial docunents,
including nunicipal financial statenents, sewer system annual
statenments, and mrunicipal bond statements, were obtained. In addition

the municipal finance departnments were contacted to obtain data on the
residential share of water and sewer systemrevenues and the market
val ue of property. These | atter pieces of data were necessary for
calculating the inpacts, but were often unavailable in the above
documents. The information contained in the database constitutes the
basel ine expenditures and the financial conditions of municipalities
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FIGURE I1-1. GENERAL METHCDOLOGY FOR CALCULATING | MPACTS OF REGULATIONS

COSTS OF ENVI RONVENTAL REGULATI ONS
(Provided by EPA Program Offices)

VEI GITED AVERAGE COSTS
OF GROUPS OF REGULATIONS

e Drinking Water

o MaSte Wter

e Solid Waste

e Mscellaneous Regul ations
o All Regulations

MUNI Cl PAL DATABASE
(Financial Data from 270
Mini ci pal i ties)

Financial Statenment Data
exani ned:

e Enterprise Funds
e Ceneral Accounts
e Debt and Debt Service
o Statistical Sections

MUNFI N MODEL

Mbdel inposes costs on each of the 270
municipalities and cal cul ates:

o New User Charges
o New Annual Debt Service
o New Ratios

| MPACTS

Inpacts are determined in terns of:

e New User Charges
Percentage of Vater and Sewer Systems
Unable to |ssue Revenue Bonds,
- in the short term
- in the long term

e Percentage of Cities Unable to Issue
GO Bonds




It was used for calculating the inmpacts of the regulations. The details
of the sanple, the procedures for extracting relevant information from
financial docunents, the data elenents for which data were gathered, and
the quality and validity of the data are discussed in Appendix A

2. DEVELOPMENT OF COST DATABASE

The second dat abase, henceforth referred to as the cost database,
contained information on the capital, operating, and administrative
costs associated with each of the 22 environmental regulations shown
earlier in Figure I-1. The cost information was prepared by EPA program
offices as part of the regulatory process. The data are summarized in
appropriate tables and are presented in Appendi x B. In order to
determine differential inpacts on small and large nunicipalities, the
cost data were analyzed for nunicipalities in eight population
cat egori es. To determine inpacts, these eight categories were
aggregated into five categories for two reasons: The sanple sizes in
two smallest and the two |argest size categories were relatively snall
and the aggregation hel ped obtain sanples of sufficient sizes, and it
did not alter the conclusion of the study. The inpacts of the
regul ations were calculated for the five categories shown bel ow

Popul ation Size Categories Nurber of
Cost Data | npact Anal ysis Muni ci pal ities
0 - 500
500 - 2,500 0 - 2,500 26, 315
2,500 - 10,000 2,500 - 10,000 6, 279
10,000 - 50, 000 10,000 - 50, 000 2,694
50,000 - 100, 000
100, 000 - 250, 000 50,000 - 250, 000 463
250,000 - 500, 000 Over 250, 000 59
Over 500, 000

Source: 1984-1985 Census of Governnents.
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Some of the cost information is prelimnary, because many
regul ati ons are under devel opnment. The regulatory options and the ways
to alleviate the inmpacts of the regulations are under discussion wthin
EPA. The discussions could lead to results different from those found
in this study.

3. DETERM NATI ON OF WEI GHTED AVERAGE COSTS

The primary purpose of this study is to determ ne the conbined
impact of all the regulations on nunicipalities. The critical
informati on needed to achieve this objective is the number and type of
regul ations that will affect a city. A city may be subject to only one
regulation, or it may face nunmerous regulations. Hence, the costs it
faces and its ability to nmeet those costs will depend upon the nunber of
regul ations affecting it. Information on the nunmber of regulations that
affect each of the 270 cities in our sanple was not avail able. However,
the information on the percentage of cities affected (or the probability
of a city being affected) by each regulation for each of the size
categories was avail abl e. This information was used to determ ne
wei ght ed average costs of five groups of regulations: Drinking water,
wast ewater, solid waste, all other (mscellaneous), and all
regul ations. The nethodology to determine the costs for each is given
in Appendix C.

4., DEVELOPMENT OF THE MUNFI N MODEL

The MUNFIN nodel, a variation of the MABEL npbdel, was used to
conduct this study. Inits original form the MABEL nodel evaluates a
municipality’ s ability to pay enforcenent-related capital expenditures
and penalties. MABEL was designed to evaluate the ability of a single
city to comply with a single regulation. MABEL was nodified for this
study so that it could process costs of the five groups of regulations
and determine the financial i npacts on hundreds of conmmunities
si mul t aneousl y. In addition, the output was nodified to suit the
purposes of this study.

-4



The MUNFIN simul ates the decision-making process of the financia
community when it considers |ending noney for |ong-term purposes. For
exanpl e, the nodel deternines whether the loans will be supported by
user charges inmposed on the custoners of the water and sewer systens, or
by the full faith and credit of the governments. If the loans will be
supported by user charges, the nodel then exam nes the uncertainty of
future revenues fromthe systens. The focus of the analysis is on
variables that determne the long-term financial health of a
muni ci pality. These variabl es include household incone, debt service
and the market value of property. Financial ratios that are often used
to examne the short-term financial health of a conmunity are not
explicitly included in the nodel. A detailed description of the MINFIN
model is given in Appendix D

5. DETERM NATION OF | MPACTS OF REGULATI ONS

After obtaining the costs of the regulations, the MINFIN nodel was
used to determne the inpacts of the regulations. The regul ations were
divided into two groups: (1) water and sewer regulations affecting the
respective enterprise systems, and (2) all other regulations affecting
the general fund. The study first determned if water and sewer systens
could raise the needed capital by issuing revenue bonds, that is, by
pl edging future revenues from the respective systens as collateral for
t he bonds. If a water or sewer system could not issue revenue bonds
then the nunicipalities supporting it were assumed to be responsible for
rai sing the needed noney. Therefore, if neither system could issue
revenue bonds, a city was assumed to bear the costs associated with
meeting drinking water and/or wastewater regulations, as well as the
cost of solid waste and mi scel |l aneous regul ations

B. CRITERIA FOR DETERM NI NG | MPACTS

The ability to obtain the capital for required environnental
i nprovenents is only one factor that affects conpliance with the
regulations. An equally inportant concern is the consuners' wllingness
to pay the increased costs. If consuners perceive that costs are
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excessive, the mandates of the regulations will be difficult to neet.
Therefore, the study examines the expected increases in user charges
wel | as the expected inmpacts of the regulations on the municipalities
ability to raise capital

To anal yze the inpacts, the study divides a city’ s nanagenent of

environmental services into two categories

® the enterprise systens, and
® the non-enterprise systens.

In general, sewer and water systems are run as enterprise systens.
Sone solid waste systens using energy and resource recovery technol ogi es
also fall into this category. The enterprise systens are designed to
operate as independent business units. They have the authority to
i npose user charges and raise noney in the financial nmarkets by issuing
revenue bonds. Only when they are unable to issue revenue bonds, will
the cities owning them step in and raise the needed capital by issuing
general obligation bonds. The study assunmes that the provision of
drinking water and wastewater systems are run as enterprise units, and
the drinking water and wastewater treatment regulations shown in Figure
[-1 affect them

The non-enterprise systens typically are not supported by user
fees. These services are funded using tax revenues (typically property
taxes), and the associ ated expenses are listed in the General Fund
accounts of the financial statenments of cities. Capital needed for
these activities is usually raised by issuing general obligation bonds,
which are serviced by tax revenues. Environmental regulations raise the
costs of these activities, and will result in tax increases over the
long-term  Financing the capital investnents called for by these
regulations will also increase the total debt of affected cities. The
solid waste and m scellaneous regulations lised in Figure I-1 are
assuned to affect the non-enterprise parts of |ocal governments.

I1-6



The criteria for determning the user charge and financial inpacts
are discussed bel ow

1. User Charge lnpacts

Households will incur tw types of costs: (1) increases in user
charges to cover the costs of regulations inposed on water and sewer
systems, and, (2) increases in taxes to cover the costs of solid waste
and m scel | aneous regul ations affecting the General Fund. In this
study, both types of costs are conbined and represented as an annual
user charge per househol d. The inmpact on user charges is calcul ated
separately for the follow ng groups

e drinking water regulations
® sewer systemregul ations, and
e all regulations

The inpacts on user charges were analyzed in three ways: (1) the
percent increase in user charges over existing charges, (2) the post-
regul atory user charges calcul ated as a percent of gross househol d
income, and (3) the increase in user charges expressed in dollars. To
calcul ate the percent increase in water and sewer rates, the current
user charges were used as the baseline. To cal cul ate the percent
increase in user charges due to all regulations, the sum of drinking
water, sewer, and solid waste user charges is used as the baseline
cost. The curul ative baseline figures should include costs of
m scel | aneous regul ations, but they were excluded from the cal cul ations
because the relevant data were not available fromthe financial reports
of municipalities. Their exclusion should not present a probl em because
the current costs of mscellaneous regulations are extrenely small, as
few if any, are in effect.

2. Ability to Raise Capita

A water or sewer system has two preferred options to rai se needed
capital. It will first attenpt to raise noney by issuing revenue
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bonds. If it cannot, then it will ask the municipalities supporting it
to issue general obligation bonds. However, the rmunicipality may
al ready need to obtain additional capital to conmply with solid waste and
ot her environmental regulations. Therefore, a municipality may have to
i ssue general obligation bonds to conply with not only the solid waste
and mscellaneous regulations, but also with drinking water and
wast ewat er regul ations. The issues pertaining to the ability to issue
revenue and general obligation bonds in the long and short term are
di scussed bel ow.

a. Ability to Issue Revenue Bonds in the lLong Term

The ability of a sewer or water systemto obtain nmoney fromthe
capital markets depends on the income of its custoners, that is, the
residents of the comunity. For exanple, if the income of a community
is higher than another community’s, it can obtain nore noney under the
same financial conditions. In the case of water and sewer systens, the
average gross household income was conpared to the user charges that
households will be expected to pay for existing and new requirenments to
determine the ability of the system to issue revenue bonds. The
percentage of gross household income that is devoted to sewer and water
services was separately calculated as follows:

Systenls User Charge Revenue x 100
Gross Household I ncome X No. of Househol ds

Then, this ratio is conpared to three different threshold limts:
1.0% 1.25% and 2.0% of the household incone. If this ratio exceeds a
threshold, that is, if user charges are nore than the specified
percentage of gross household incone, the systens are assuned to be
unable to issue revenue bonds. The 1.0% and 1.25% thresholds are
approximately equal to the nmean plus two standard deviations of the
values of the user charge to inconme ratio for the 270 comunities
sanmpl ed; hence, user charges of about 95% of the communities are |ess
than these thresholds. The 2% threshold, sonetinmes used to indicate
financial hardship, is not exceeded by any of the 270 communities in the
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sanple. Wen the ratio exceeded a threshold, it was assuned that
lending institutions would consider the income to be too low to afford
the high charges and may not |end the noney; thus, the conmunity may not
be able to raise the needed capital. Al'l those concerned with the
regul ations -- consuners, bankers, and governments -- will gradually
accept the regul ati ons and new user charge thresholds wll eventually be
defi ned. Therefore, the thresholds should be used as relative
measures of the ability to raise noney, or, of the wllingness of
investors to |lend noney.

b. Ability to Issue Revenue Bonds In the Short Term

Some of the systems that can raise nmoney in the long term
may find it difficult to raise noney in the short term Wter and sewer
systems encounter this difficulty when they do not recover their
expenses through adquate user charges, that is, when their expenses
exceed their revenues. The deficits occur under many circunstances
i ncludi ng high unenpl oyment, voter rejection of rate increases, and bad
managenment of utility operations. I nvestors | ook upon deficits with
great alarm and consider them as indicators of uncertainty of future
revenues fromthe systens, or an inability of the community to make hard
choices. Wen the deficits occur, investors will usually not lend the
needed capital inmediately; instead, they will ask the commnity to
denonstrate that it can raise the charges to adequate |evels. Depending
upon the size of the deficit, communities nay take anywhere fromtwo to
four years to balance their water and sewer budgets

C. Ability to Issue General Onligation Bonds

This test was used in those cases where regul ations affect
non-enterprise units of the |ocal governnent, Under the genera
framework established in this study, this occurs when

@ a municipality is subject to solid waste and

m scel | aneous regul ations, and
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® water and sewer systens cannot issue revenue
bonds in the long term so the supporting
muni ci palities have to obtain needed capital.

The capital needed for conpliance with the regulations will usually be
obt ai ned by issuing general obligation (G Q) bonds.

A financial test that takes into account nunicipal revenues, debt
service, and property value was used to evaluate financial capability.
If acity fails this test it was assuned that it would be precluded from
issuing GO bonds; that is, it would be unable to pledge its full faith
and credit to get additional capital.

The threshold values for the two ratios used in the general
obligation test were derived from an exam nation of the financial
condi tions of about 30 cities with Baa bond ratings. Even though the
cities exceeding the two thresholds would generally not be able to issue
general obligation bonds, the thresholds derived from the data (called
primary thresholds for the purposes of this presentation) cannot be
treated as absolute; therefore, sensitivity analysis was performed by
using the follow ng thresholds;

RATI O PRI MARY ALTERNATI VE
THRESHOLDS THRESHOLDS
Debt Service 0.2 0.15

muni ci pal revenues

Debt Service 0. 008 0. 006
Property Val ue

Note that only when both ratios exceed their respective thresholds,
is the city presumed to be unable to raise the needed noney by issuing
general obligation bonds.
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C. DESCRIPTION OF REGULATI ONS

To focus the analysis on cumnul ative inmpacts, the regul ations have
been aggregated into four groups: drinking water; sewer (wastewater) ;
solid waste; and the miscellaneous (all remaining) regulations. Salient
features of these groups are described bel ow

1. Dinking Water Requl ations

El even regulations will affect drinking water systenms in the near
future. These are:

I norgani ¢ Conpounds (I QCs)

Synthetic Organic Compounds (SQOCs)

Vol atile Organic Conpounds (VOCS)

Fl uori des

Lead and Copper Corrosion Control

Lead and Copper MCLs

Col i form Moni toring

Surface Water Treatment Rule (Filtered systens)
Surface Water Treatment Rule (Unfiltered system
Radi onucl i des

Di si nfection

These regulations are in various stages of devel opnent. They shoul d
all be pronulgated within the next few years. Because they will go into
effect within a short time of each other, the affected cities can conply
with themin a conprehensive, rather than, pieceneal fashion. For
purposes of this analysis, the inpacts have been anal yzed assunmi ng that
all comunities would install the necessary equipment to conply with all
regul ations at the sane tine. However, it is expected that the smaller
municipalities -- those under 10,000 persons -- would make their
treatnment decisions in 1992, and would inplenent the regul atory
requirenents by 1996. Communities greater than 10,000 woul d make their
treatment decisions around 1989. Twenty-five percent of these cities
would start conplying in 1990, another twenty-five would begin
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i mpl ementing requirements by 1992, and the rest would conmply by 1996.
These long lead tinmes should help communities plan to conply with the

regul ati ons and reduce the severity of inpacts to some extent.

2. Sewer System Requl ations

Several major regulations and program changes either will or are
al ready affecting sewer systens. These include the establishnment of
state revolving loan fund programs, strategies to clean water quality
l[imted waters, and the marine and estuarine protection program The
costs of inplenenting the latter two prograns were not available and
therefore were not included in the analysis. The costs associated with
the Secondary Treatment Requirements, Pretreanment Program and Sewage
Sl udge Disposal were included in the analysis

All major and mnor sewage treatnent facilities are required to
conply with the secondary treatnent requirements, and nost of them have
taken the necessary steps to do so. The cost data for this program was
derived by using the Needs Survey information on unnet capital
requi rements for major and mnor facilities. The costs include the
total current construction needs of these facilities, including needs
for secondary and advanced treatnment, infiltration/inflow correction,
sewer replacenment/rehabilitation, new collector sewers, new interceptor
sewers, and correction of conbined sewer overflows. In addition, costs
for all nondischarging mnor facilities in need of further capita
i nvestment are included in the data. The cost data does not include
unpermtted facilities that need to neet water quality goals, or
conpliant facilities that have additional needs to maintain conpliance.
Because these costs are expected to be significant, this analysis my
underestimate the inpacts.

The costs mmy not reflect the actual costs to achieve
conpl i ance. Systens may be able to nmodify current operating practices
to reducece the ampunt of additional capital needed. Because the Needs
Survey is organized by facility, the costs and popul ati on data do not
equate directly to nmunicipality size. That is, costs of smaller systens
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were matched with snaller cities, and larger systems were matched wth
| arger cities. In reality, some smaller cities are tied into regional
systenms, so their costs nmay be lower than that of cities operating their
own facilities. Despite these limtations, the cost data provide a
reasonabl e portrayal of how costs are likely to vary across different
comunity sizes. The nunber of communities affected is expected to be
| arger than the nunber of communities identified as requiring additional

expenditures to achieve conpliance.

Because nost cities have already instituted pretreatnent
programs, the associated costs used in this study were based on current
pretreatnment costs incurred by a sanple of cities. This regul ation
i nposes only administrative costs, primarily for larger cities (over
10, 000 persons).

O the fifteen thousand munici pal wastewater treatnment plants
about 3,000 are covered by the proposed rule. O the 3,000, nore than
85% use land application as a means of disposing of sludge. Oher neans
of disposal include incineration, ocean disposal, landfilling, and
distribution and marketing. The average costs used in the analysis are
based on cost information on all forms of sewage disposal.

3. Solid Waste Requl ations

The regul ations affecting nunicipal solid waste disposal facilities
examined in this study are the Subtitle 'D criteria regulation and the
regulations affecting nunicipal waste comnbustors, (air and ash
di sposal ). The Subtitle 'D Criteria establishes, among other things,
design, performance and ground water nonitoring requirements for
muni ci pal landfills.

Depending on the size of a nunicipality, the solid waste disposal
operations may be managed differently. In small cities, solid waste
collection and disposal is paid fromthe General Fund accounts, that is,
the general tax revenues; hence, it is treated as a non-enterprise
system On the other hand, the solid waste disposal units are operated
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as enterpise systens in many large cities. This nmeans that they are
established to recover their expenses through sonme system of user
charges, even though their expenses may initially be paid out of the
general revenues of the cities that own and operate them Wth
increasing inportance of the solid waste disposal problens,
municipalities are paying nore attention to the cost of disposal and are
planning to institute user charge systens. In addition, solid waste
services are privatized to some extent in nmost areas (especially the
suburbs). In large cities, the cost of the new regulations wll be
passed to the wusers through higher fees. Because the prelimnnary
anal ysis indicated that the inmpacts on small conmunities would be of
concern to EPA, this study treats solid waste facilities as non-

enterprise units.

Air and ash regulations for municipal conbustors affect one-third of
the cities in the 100, 000-250,000 category and nost cities over 250,000
people. The costs include nmore expensive disposal of ash residuals and
installation of technologies to reduce gas em ssions from comnbustion

units.

4. Mscell aneous Requl ations

Five regulations other than water, sewer, and solid waste
regul ati ons have been included in this separate category. In general,
they will affect non-enterprise units of a nunicipality; therefore,
their costs will be paid from tax revenues. Four of the five
regul ations, nanely, Asbestos in Schools Rule, SARA Title I11
Requirenents, and Underground Storage Tanks (technical and financial
standards) are assunmed to affect all nunicipalities in the country.
Stormnater requirements under consideration at this time will initially
affect only cities with populations greater than 100, 000.
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[11. 1 MPACTS OF THE ENVI RONVENTAL REGULATI ONS

This chapter consists of two major sections. The first section
di scusses the probability of cities being subject to one or nore
regul ations and presents the weighted average costs of the
regul ati ons. Thee second section discusses the inpacts of the
regul ations on households and nunicipal government finances

A COSTS OF REGULATI ONS

The capital and operating costs that a city must bear depend on the
nunber and type of regulations with which a city nmust conply. Because
several of the regulations affect only a small fraction of the cities,
it is unlikely that many cities will be affected by nore than five or
six regulations (Appendix B). This conclusion can be illustrated by
exam ning the data on the number of the municipally owned drinking water
syst ens. As shown in Table Il11-1, nine of the eleven regulations --
| Cs and Fluorides, VOCs, SWR (Unfiltered), Colifom (Monitoring),
Disinfection, Lead and Copper MCLs, and Radionuclides -- wll affect
either none or only a handful of cities with populations greater than
50, 000.

I ndi vidual regulations often affect only a small percentage of the
total nunber of systens in the snaller size categories. For exanple
the SOCs regulation will affect about 1,200 systens in the |ess than 500
persons category, about 9% of all systems in this category. | OCs and
Fluorides will affect less than O 5% of the systems with popul ations of
| ess than 50, 000. The small probability of occurrence of certain
contam nants neans that a randomy selected city would be affected by
only a few regulations. The expected cost a city has to bear will be
much smaller than the cunulative cost of all regulations. To deternine
the inpacts of the regulations, weighted average costs for the five
groups of regul ations were cal cul at ed. These are presented in Table
[11-2.
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TABLE 111-1

NUMBER OF MUNI CI PALITI ES POTENTIALLY AFFECTED BY DRI NKI NG WATER REGULATI ONS*

Minicipality Size Category

0 500 2,500 10,000 50, 000 100, 000 250, 000
Regul ati ons to to to to to to to Over

500 2,500 10, 000 50, 000 100, 000 250, 000 500,000 500, 000
Fl uori des 66 33 8 2 0 0 0 0
Di sinfection 4,724 2,361 439 169 3 0 0 0
Lead Control 5, 554 5,028 1,684 1,044 185 52 55 23
VQCs 231 212 84 57 7 3 2 !
| OCs 151 59 20 13 0 0 0 0
SQCs 1,186 413 116 56 8 3 2 !
Radi onucl i des (500) 5,652 3,891 881 451 30 8 8 !
Col i form Monitoring 10, 199 10, 150 567 169 35 0 0 0
SWR (Unfiltered) 172 310 130 79 20 4 4 3
SWR (Filtered) 273 957 811 704 209 70 69 32
Lead & Copper (ML) 125 107 33 19 3 ! ! 0

Total Nunber of Communities: 35,810
* All nunicipalities are subject to drinking water regulations. These are the estimted nunmber of
municipalities that will need to invest in additional treatnent technologies to conply with the regulations.

The nunber of nunicipalities affected by other regulations are shown in Appendix B.

Source : COffice of Drinking Water, EPA
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Table [11-2

POTENTI AL V\EI GHT ED AVERAGE CAPITAL AND O&M COSTS FOR
TITONAL EPA REGULATT ONS

(Thousands of 1966 dollars)

Type of Cost
Drinking Water Wastewater Solid Waste Miscellaneous** Cumulative
Total Annual Total Annual Total Annual Total Annual Total Annual

Municipality Capital 0&M Capital 0&M Capital 0&M Capital 0&M Capital  O&M
Size Category  Cost Cost Cost Coat Cost Cost Cost Cost Cost Cost
0- 40 4 23 2 2 2 37 5 102 13
500
500 - 46 7 115 5 10 10 43 6 212 28
2,500
2,500 - 105 14 264 1 37 37 114 1l 519 73
10, 000
10,000 - 274 39 1,058 44 172 mn 390 35 1,894 289
50, 000
50,000 - 1,132 110 3,285 132 591 435 770 72 5,718 750
100, 000
100,000 - 1,869 203 9,510 365 2,350 968 1,889 233 15,618 1,769
250, 000
250,000 - 6,421 661 30, 354 1,201 11,875 2,699 3,999 612 52,649 5, 264

500, 000
Over 500, 000 10,010 1,457 102,742 4,041 26,597 6,835 9,632 1, 066 148,980 13,399

k/lany (?f tge cost estimates are based on existing regulatory development documents and are subject to change. For more information see
ppendix

*%

Miscellaneous category includes underground storage tank controls, asbestos in schools, SARA Title Ill, and stormwater requirements.

Source:  EPA Cost Estimates




As shown in Table I11-2, cities of different sizes will be affected

most by different groups of regulations. Table I[11-2 shows that:

® For cities with popul ations greater than
250, 000, wastewater capital costs on average
w || account for nore than 50% of the costs of
all regulations. Drinking water and solid waste
regul ations will account for about 7% and 15% of
the costs, respectively.

® |n conparison, the mscellaneous and drinking
water regulations will account for about 60% and
25% respectively, of the capital costs for
cities with popul ati ons under 500.

® Although wastewater capital costs domnate in
the 10,000 to 250,000 categories, drinking water
and m scel | aneous costs constitute a significant
portion of the cunulative costs of the

regul ati ons.

The costs given in Table I11-2 were used as inputs to the MINFIN
nodel in order to calculate the economc inpacts to households and the
financial capabilities of cities.

B. | MPACTS OF THE REGULATI ONS

This section is divided into two parts. The first part describes
the cunul ative inpacts of all regulations and the inpacts of drinking
wat er and wastewater regulations on user charges. The second part
di scusses the short and long-termability of water and sewer systenms and
municipalities to raise the capital needed to conply wth the

regul ati ons.
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1. lnpacts on User Charges

The regulations will affect households in tw ways. First, water
and sewer system revenue bonds will have to be supported by systens’
revenues, and therefore, the custonmers (households) w Il have to pay
hi gher user charges. Second, general obligation bonds, issued to conply
with solid waste and mi scel | aneous regulations and, when necessary,
drinking water and sewer regulations, will have to be supported by the
taxing powers of the governments. In the long run, local taxes wll
have to increase to cover the cost increases. Hence, the net cost to
househol ds will be the sum of user charges inposed directly by the water
and sewer systens, and a tax increase jnposed by their governments. In
this study, the net cost was not separated into the two conponents.
Instead, it was calculated as a conbined nunber that anpunts to the
total burden on househol ds. The househol d i nmpacts were cal cul ated as
foll ows:

® Increase in user charges in dollars and as a percent of

househol d incone;

® Percent increase in user charges (over existing charges);

® Post-regul atory charges as percent of househol d incone.

These inpacts are given for weighted average costs of all
regul ati ons conbi ned. (Post-regulatory user charges for drinking water
and wastewater services are discussed in the section dealing with the
ability of the systens to issue revenue bonds in the long-term) The
user charges are presented in two ways. First, the increases or the new
househol d charges are divided into several ranges. For exanple, the
percent increase in user charges is given in three ranges: 0-50% 50-
100% and greater than 100% The distribution of inpacts is deternined
by cal cuating the nunber of cities in the sanple within each range
Second, the user charge increases are given in terns of dollars required
of an average household in each of the city size categories. These data

are discussed bel ow.
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Table 111-3 shows the percent increase in user charges due to all
regul ations. To calculate this increase, the sum of current drinking
water, sewer, and solid waste charges were used as the baseline of
current household expense. Thus, the increase nmeasured was the percent
i ncrease over the current costs of drinking water, wastewater and solid

waste services.

The anal ysis shows that small communities with popul ations of |ess
than 2,500 will experience the |argest user charge increases. About 20
percent of these comunities will experience cost increases of nmore than
100% The user charges of 35%of the cities in this category wll
increase by 50 to 100% Only 45% of themwi || experience rate increases
of less than 50% In conparison, none of the cities in the other four
Ssize categories wll experience cost increases of nore than 100% and
bet ween 80% and 100% of the cities will experience rate increases of
less than 25%  Thus, the small communities will experience the |argest
rate shock resulting from the regulations.

The rate increases will force the households in small comunities to
pay a larger portion of incone for environnmental services than
households in large comunities in the post-regulatory period. Tabl e
[I1-4 shows the post-regulatory cost of all environnental regulations
(that is, after the new regul ations have taken effect). A | arger

portion of the comunities in the two snallest categories will pay nore
than 2.5% of gross household income for environnental services than
communities in the other categories. About a quarter of the comrunities
in the less than 2,500 person category and 15 percent in the 2,500-
10, 000 person category will pay nore than 2.5% of their household incone
for the environmental services. In comparison, about 10 percent of the
cities in the over 10,000 category will pay nore than 2.5% of the
househol d incone for the environmental services. Furthermore, while 50
to 70 percent of the commnities in the 2,500 to 250,000 person sizes
w Il spend less than 1.5% of their income on environnmental services,
only 40 percent of the communities in the less than 2,500 category and
30 percent in the greater than 250,000 category will do so as a result
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TABLE 111-3

POTENTI AL CUMJLATI VE | MPACT OF ENVI RONVENTAL REGULATI ONS -
PERCENT | NCREASE | N HOUSEHOLD USER CHARGES

Percent of Minicipalities in the Category
Muni ci pality Nurber

Size of Increase as percent of current charges *

Cat egory Mini ci pal i ties 0- 50% 50 - 100% > 100%
0 - 2,500 26, 315 45% 35% 20%
2,500 - 10,000 6, 279 90 10 0
10,000 - 50, 000 2,694 80 20 0
50,000 - 250,000 463 100 0 0
Over 250, 000 59 80 20 0
Percent of Minicipalities 56 29 15
Percent of Popul ation 83 15 2

* Percent increase in user charge i s calculated as follous:

Addi tional (Drinking Water+Wstewater+Solid Waste+M scel | aneous) Costs*100
Current (Drinking Water+Wastewater+Solid Waste) Costs
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TABLE [I1-4

POTENTI AL CUMULATI VE | MPACT OF ENVI RONMENTAL REGULATI ONS - -
POST- REGULATORY USER CHARGES AS PERCENT OF HOUSEHOLD | NCOME

Percent of Minicipalities in the Category
Muni cipal ity Nunber

Size of User Charges as Percent of Household Incone

Cat egory Muni cipalities 0- 1.5% 1.5 - 2.5% >2. 5%
0 - 2,500 26, 315 40% * 35% 25%
2,500 - 10,000 6,279 55 30 15
10,000 - 50,000 2,694 50 40 10
50,000 - 250,000 463 70 25 5
Over 250, 000 59 30 60 10
Percent of Minicipalitles 44 34 22
Percent of Popul ation 50 37 12

* This means that 40%of the nunicipalities inthe O- 2,500 category
will experience an increase in user charges in the range of O- 1.5%
of the gross average househol d i ncome.
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of the regulations. Al nost 60 percent of the cities in the greater than
250, 000 category will spend between 1.5% and 2.5% of the househol d

income on environmental expenditures.

The environmental expenditures of small communities will increase
from about 1.3% of the household incone to nmore than 2.0% (Figure I11-
1). This translates into increased outlays of $170 per househol d per
year for communities with popul ations less than 2,500 (Table III-5).
Residents in the largest cities will have to increase their outlays by
|l ess than 0.5% of the household income, but the dollar increase will be
about the sane ($160). The corresponding increases for other city size
categories are nuch less -- between $70 and $90.

These results suggest that the greatest additional outlays for
environmental services will occur in small and large municipalities.
The relatively greater wealth of average households in larger cities
wi Il dimnish the inpacts; however, alnpst every large city contains
pockets of low incone residents who will bear a nuch greater burden than
hi gher incone groups. Smal |l nunicipalities will experience |arge
increases in rates. Househol ds in these communities will have to
dedi cate a greater portion of their inconme for these services than will
househol ds in larger comunities.

Water and wastewater user charges in the less than 2,500 category
conmunities will increase by about $40 and $45 respectively, or, in
other words, these two groups of regulations will contribute about 50% of
the increase in user charges for the smallest conmmunities. Dri nki ng
water regulations will increase yser charges of other comunities by
only $5 to $15 per household. The wastewater regulations, on the other
hand, will increase the user charges by about $60 in cities with
popul ations |arger than 250,000 and by about $20 in commnities in the
2,500 to 250,000 population categories.
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TABLE II1-5

POTENTI AL | NCREASE I N ANNUAL USER CHARGE DUE TO ENVI RONVENTAL REGULATI ONS

(Dol lars Per Househol d)

Types of Regul ations

Muni ci pality Number
Size ~oof Dr i nking Sol'id
Cat egory Muni cipalities Vst ewat er Vit er Vst e M scel | aneous Cunul ative
0- 2,500 26, 315 $ 45 $ 40 $ 26 $59 $ 170
2,500 - 10,000 6, 279 20 15 23 32 90
10,000 - 50,000 2,694 20 5 32 23 80
50,000 - 250,000 463 20 10 28 12 70
Over 250, 000 59 60 15 51 34 160

* User charge increases have been calculated using weighted average costs of new regulation.
The costs that a nunicipality may incur will depend on the regulations it has to conply with.




2. | npacts of Costs on Financial Health of Cties

As discussed in Section C of this Chapter, water and sewer systens
have two options for raising the capital needed to build treatnent
facilities:

® |ssue Revenue Bonds*, and

® Request Minicipalities Supporting Themto
I ssue General Obligation Bonds

Because nunici pal water or sewer systens are typically run as
enterprise units, systems will prefer to issue a revenue bond and pl edge
future revenues toward paynent of the debt service. In those cases
where there exists a high degree of uncertainty in attaining the needed
| evel of future revenues, the cities will not be able to issue revenue
bonds. The uncertainty may arise when: (1) the systemis not already
recovering its current expenditures through adequate user charges,
(perhaps, reflecting an unwillingness on the part of custoners to bear
the cost of clean water); (2) incone of the residents is too low (3)
future revenues are based on highly uncertain growth of the service
popul ation, and; (4) the national econony is expected to be in recession
in the imrediate future. This study examnes only two of these four
factors - whether the income is too |ow and whether the systens are
recovering their current expenditures. The inclusion of the other two
factors is beyond the scope of this study.

*Although small  communities do not issue revenue bonds, financial
institutions will use criteria simlar to those used by investnent
bankers in cases involving large cities. To qualify snall systens for
long-term loans, they will evaluate the performance history of the

system the user charges to inconme ratio, and use revenues fromthe
system as collateral for the loan. Just as in cases where large cities
are denied access to revenue bonds, banks will refuse to approve |oans
to small cities where their systenms do not pass the criteria described
in this report. Simlarly, small cities generally do not issue general
obligation bonds, but are evaluated in nuch the same manner as |arge
cities before being given long-term |oans for capital purchases.
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I nadequate income is a |ong-term problem VWhen the incone is
insufficient, that is, when the user charges are high with respect to
incone, the custoners may not be able to afford the charges. In
addition, investors may not be willing to | end noney because they will
be uncertain about the customers' willingness and ability to pay charges
that are much greater than the rates charged el sewhere in the country.
In the absence of lenders’ wllingness to advance the capital, the city
wi Il not be able to obtain the necessary financing. This will result in
| ong-term constraints on the availability of revenue bond financing for
wat er and sewer projects.

Inability to recover current expenditures through adequate user
charges is considered a short-term problem provided the custonmers have
sufficient income. \Wen water and sewer systens of a comunity are not
recovering their costs, investors usually refuse to lend noney to
t hem However, if the community dermonstrates its willingness to raise
rates (by legally raising the rates and collecting sufficient revenues
for a period of one or two years), investors are likely to change their
m nds and agree to provide the capital. Dependi ng on the size of the
deficit, a community may take anywhere fromone to four years to bal ance
its books and denonstrate that it has an adequate performance history.

When water and sewer systens cannot issue revenue bonds, they can
ask the nunicipalities supporting themto issue general obligation
bonds. However, other financial obligations or poor financial
conditions nmay dictate that a city is unable to issue general obligation
bonds. When cities are unable to use either nechanism the water and
sewer systems will not be able to raise the needed capital. *

*Municipalities may be able to increase their ability to issue genera
obl i gation bonds over tinme by reducing the |evel of debt service. But
it usually is much harder to do this than it is to adjust user charges
for environmental services. The ability of the nunicipality to adjust
its financial conditions by taking advantage of alternative financial
mechani sns, though possible, is not addressed in this report. It should
be noted that small communities generally have fewer options to nake
adjustrments than large cities
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a. Ability to Issue Revenue Bonds in the Long Term

Post-regul atory user charges affect the ability of the water and
sewer systens to issue revenue bonds. According to the criteria
established for this study, if the new charges for these services for
each utility exceed 1.0% 1.25%or 2.0% of the gross household incone,
then the systens will not be able to issue the revenue bonds in the |ong
term Note that the lower two thresholds are approxinmately equal to the
mean plus two standard deviations of the values of the ratios for 270
muni ci palities surveyed in the study. Therefore, user charges, for
wat er and sewer services separately, in approximtely 95% of the
municipalities are less than the two threshol ds. The user charges may
have to doubl e or quadruple before they exceed the 2% threshol d.

Table 111-6 provides the post-regulatory user charges for drinking
wat er services as a percentage of average household incone. Dependi ng
on the size of the city, user charges of between 68 and 96 percent of
the systenms will be less than 1.0 percent of household income (one of
the two thresholds for determning if costs of drinking water services
are excessive). This suggests that a |arge portion of systens in al
city size categories will not have trouble raising noney in the capita
markets in the long term Simlarly, as shown in Table I11-7, the
custoners of the vast mpjority of sewer systens will have to pay |ess
than 1.0% of their gross household income -- one of the thresholds above
whi ch the charges are considered excessive -- for sewer services.

The data al so show that a significant portion of the water and sewer
systens will exceed the |lower two thresholds, and therefore, nay have
trouble raising the needed capital in the long term Table 111-8 shows
that about a quarter of the water and sewer systens in the |ess-than-
2,500- persons category and between 4% and 11% of the systens in the
other four categories, may have difficulty issuing revenue bonds in the
long term if the threshold of 1.0% is used as the evaluation
criterion. On a nation-w de basis, 21% of the water and sewer systens
will exceed this threshold. Conparatively, if the threshold of 1.25%is
used as the criterion for evaluation, about 12% of the systems in the
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TABLE 111-6

POTENTI AL | MPACT OF DRI NKI NG WATER REGULATI ONS-
POST- REGULATORY USER CHARGES AS PERCENT COF HOUSEHOLD | NCOVE

Percent of Minicipalities in the Category
Muni cipal ity Nunber
Size of User Charges as Percent of Household Incone
Cat egory Muni cipalities 0-0.5% 0.5-1.0% 1.0-1.5% 1.5-2.0% > 2.0%
0 - 2,500 26, 315 36% 32% 28% 2% 2%
2,500 - 10,000 6, 279 44 44 6 6 0
10,000 - 50, 000 2,694 61 35 2 2 0
50, 000 - 250, 000 463 52 36 12 0 0
Over 250, 000 59 50 33 i 0 0
Percent of Municipalities 39 35 23 2 !
Percent of Popul ation 51 36 4 2 !

* This means that for 36% of the municipalities in the 0 - 2,500 category
the new user charges will be O- 0.5%of the gross average househol d incone.
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TABLE II1-7

POTENTI AL | MPACT OF WASTEWATER REGULATI ONS-

POST- REGULATORY USER CHARGES AS PERCENT OF HOUSEHOLD | NCOVE

Percent of Minicipalities in the Category

Muni cipal ity Nunber
Size of User Charges as Percent of Household Incone
Cat egory Muni cipal ities 0-0.5% 0.5-1.0% 1.0-1.5% 1.5-2.0% > 2.0%
0 - 2,500 26, 315 35% 40% 17% 8% 0%
2,500 - 10,000 6,279 59 35 6 0 0
10,000 - 50,000 2,694 58 34 8 0 0
50,000 - 250, 000 463 n 29 0 0 0
Over 250, 000 59 44 50 0 0 0
Percent of Minicipalities 41 39 14 6 0
Percent of Popul ation 56 37 6 ! 0

* This neans that for 35%of the nunicipalities in the O- 2,500 category
the new user charges will be O- 0.5%of the gross househol d incone.
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TABLE 111-8

POTENTI AL | MPACT OF EPA REGUATIONS ON THE ABILITY OF WATER AND SEWER
SYSTEMS TO | SSUE REVENUE BONDS/ OBTAIN BANK LOANS IN THE LONG TERM

Percent of Systems \Wich May Fail To
o I ssue Revenue Bonds in the Long Ternt
Muni ci pality
Size Nunber of User Charge / Househol d Incone
Cat egory Muni cipalities >1. 0% >1. 25% >2. 0%
0 - 2,500 26, 315 26% (5 ***) 12% (2) 2% (0)
2,500 - 10,000 6, 279 8 (2) 2 (1) 0 (0)
10,000 - 50,000 2,694 7 (3) 2 (1) 0 (0)
50,000 - 250,000 463 4 (4) 0 (0) 0 (0)
Over 250, 000 59 11 (4) 3 (0) 0 (0)
Percent of Systens 21 (4) 9 (2) 1(0)
Percent of Popul ation 9 (4) 3 (1) 1(0)

* A water systemor a sewer systemfails to issue revenue bonds in the
long term when each individual systemfails the user charge threshold
of 1.0% 1.25% or 2.0%

** Small communities generally do not issue revenue bonds; instead, they
get bank loans that are backed by user charges. The criteria used in
the above tests are applicable to small communities.

*** Percent of systens exceeding thresholds prior to conplying with new
regul ations (Nunbers within parentheses are baseline failures).
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smal | est--under 2,500 persons -- category, and up to 3% of the systens
in the other categories, will have difficulty in issuing revenue bonds
in the long term Nationally, about 9% of the systems exceed this
second threshol d. Thus, regardless of the two threshol ds chosen,
systenms in the smallest and | argest category will be nost affected by
the regul ati ons and many may not be able to pledge future user charge
revenues as security for their bank |oans. These systems will |ikely
have to ask communities supporting them to raise nmoney by neans of
general obligation bonds. Note that the new environmental regulations
are not totally responsible for the long-term difficulty in issuing
revenue bonds. As shown in table I11-8, the user charge to incone
rati os of between two and five percent of the systems are nore than the
1.0% threshold. This nmeans that these systens will have difficulty in

i ssuing revenue bonds even in the absence of new regul ations

b. Ability to |Issue Revenue Bonds in the Short-Term

Some of the systems that can issue revenue bonds in the long term
may not be able to issue themin the short-term because of their history
of obtaining adequate revenues to cover the costs of services. Table
[11-9 shows the systens that will fail to issue revenue bonds in the
short term but will be able to issue themin the long term These
systems do not recover their expenses through sufficient user charges
but their custoners have adequate incones to permit themto raise the
rates and bal ance expenditures and revenues. The short-term inability
to issue revenue bonds neans that the regulations will require these
communities to discontinue practices that pay the deficits through
subsidies or tax revenues. To conply with the new regul ations and issue
revenue bonds, communities will have to raise the rates. Because tax and
rate increases are politically unpopular, a political problem may arise
before the econom c one. The comunities are expected to be able to
raise their rates because their income is adequate, that is, the new
user charges are less than either 1.0% or 1.25% of the annual househol d
income -- the two scenarios considered in this analysis. The 2. 0%
threshold is not used in this part of the study because the user charges
of none of the systems exceed it.
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As shown in Table 111-9, 16% of the water and sewer systens wl|
find it difficult to issue revenue bonds in the short-termif the
threshold of 1.0% (ratio of user charges to household incone) is taken
as the evaluation criteria. On the other hand, if the threshold of
1.25% of the household income is taken as the evaluation criteria, 18%
of the water and sewer systens nmay experience difficulty issuing revenue
bonds in the short-term The data in the table do not show any
consistent pattern of difficulty anong large and small cities. The
absence of a pattern is not surprising, however. The budget deficits
occur for two main reasons: inability of a systemto increase rates
during bad economc tines and poor managenent.

The hard econom c conditions occur in different parts of the country
at different tinmes and affect communities of all sizes. For exanple
the drop in oil prices has adversely affected the oil states during the
last two years, but the drought is affecting the agricultural states
this year. Comunities that were in relatively weak financial condition
before the adverse econonic conditions are probably in much poorer
shape. They have probably cut budgets, reduced services, and del ayed
tax or rate increases. If the water and sewer systems in these hard hit
communi ties have had to conply with new environmental requirenents, they
may be experiencing budgetary deficits and covering them by using

revenues from the general treasury or short-term |oans.

The budget deficits may also result from periodic water shortages
during which water supplies usually decrease. Costs of obtaining or
treating water rise, but the water and sewer rates remain stable. The
resulting shortfall is covered by short-term|oans, capital reserves, or
revenues from other sources. Finally, the deficits may occur due to
i nadequat e managenent practices, which make it difficult to track and
control expenditures.

The financial conditions of water and sewer systems may change over

time. A water system may gradually raise costs to its custonmers in
order to recover the cost of supplying water. Usually, it is possible
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TABLE I11-9

POTENTI AL | MPACT OF EPA REGULATIONS ON THE ABILITY OF SEVWER AND WATER SYSTEMS
TO | SSUE_REVENUE BONDS/ OBTAIN BANK LOANS I N THE SHORT TERM

Percent of Systems Which May Fail to [ssue
Revenue Bonds/(htain Bank Loans In Each Category
Muni cipal ity Nurber  of User Charge [ Househol d [ncome
Size Muni cipalities
Cat egory <1. 0% < 1.25%

0 - 2,500 26, 315 17% 18%
2,500 - 10,000 6, 279 17 21
10,000 - 50,000 2,694 10 12
50,000 - 250,000 463 13 13

Over 250, 000 59 7 10
Percent of Minicipalities 16 18
Percent of Popul ation 13 15

A systemfalls to issue revenue bhonds in the short term when it passes the
user charge threshold (i.e. when user charge/household income ratio is |ess
than 1.0%or 1.25% and fails the performance history test

** Smal | comunities generally do not issue revenue bonds; instead, they get

bank loans that are backed by user charges. The criteria used in the above
tests are applicable to small communities.
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